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Abstract – This study examines the determinants of 
cloud storage service (CSS) adoption among students 
in higher education institutions in Thailand. Drawing 
from the literature on the Technology Acceptance 
Model (TAM), the research explores social influence 
(SI), self-efficacy (SE), perceived ubiquity / mobility 
(PU_M), perceived privacy and security (PP_S), 
perceived usefulness (PU), perceived ease of use 
(PEOU), trust (TU), and attitude (ATT) on behavior 
intention (BI).  IT is hypothesized that SI, SE, PU_M, 
and PP_S significantly predict TAM, and TAM 
significantly determines BI. The research utilized a 
quantitative survey methodology, collecting data from 
565 higher-education students in Thailand using an 
online questionnaire. The data were analyzed using 
Confirmatory Factor Analysis (CFA) and Structural 
Equation Modelling (SEM) to validate the 
measurement model and examine the proposed 
relationships. The analysis indicated that SE and 
PU_M exerted significant effects on TAM, whereas SI 
was not statistically supported. PP_S was found to have 
a significant influence on TU, while SI significantly 
affected ATT. In addition, TAM and TU were shown to 
significantly predict ATT, which in turn played a 
significant role in determining BI.   
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These findings inform national digital 
transformation and higher education policies by 
highlighting the importance of strengthening students’ 
competencies, trust frameworks, and mobile-ready 
learning infrastructures to enable effective technology 
uptake. 
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1. Introduction

Information technology (IT) serves as a vital tool 
driving the operations of organizations across both 
public and private sectors. The application of IT in 
organizational contexts yields numerous benefits, 
enabling entities to establish or sustain competitive 
advantages, reduce costs, streamline processes, 
enhance management practices, provide product 
differentiation, strengthen marketing strategies, and 
facilitate effective decision-making [1], [2]. The 
rapid advancement of Information Technology has 
transformed organizational workflows and 
established digital systems as indispensable tools 
across sectors such as finance, business, healthcare, 
and education [3]. 

The adoption of IT has significantly transformed 
lifestyles, particularly in purchasing goods and 
services. However, in the education sector, IT has 
had limited impact on changing learning paradigms. 
Many universities have made substantial investments 
in IT, but the changes to learning processes remain 
minimal [4]. According to a report by OECD [5], 
despite substantial investments in information 
technology, educational institutions in several 
countries exhibited only limited improvements in 
foundational competencies, including reading, 
mathematics, and science, around the year 2015. In 
parallel, existing research has highlighted persistent 
inefficiencies in the educational use of information 
technology. In particular, scholars argue that the 
integration of computers into learning environments 
has frequently failed to produce meaningful 
transformations in teaching and learning practices 
[6]. 
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According to [7], From reviewed researches 110 
studies published between 1993 and 2013 on the 
impact of IT integration in teaching and learning. 
They found that the impact on learners’ outcomes 
was moderate. Achieving greater learning 
effectiveness depends on educators’ strategies in 
applying IT. Thus, to maximize the effectiveness of 
IT in education, it is crucial to develop teachers’ IT 
knowledge and skills, enabling them to use these 
tools effectively. 

Cloud computing is an emerging technology that 
enhances operational efficiency for organizations of 
all sizes, expanding IT capabilities to support diverse 
and rapid functionalities. It facilitates global IT 
operations by reducing technology investment costs, 
minimizing long-term maintenance expenses, and 
eliminating the need for frequent software updates 
and extensive training for new employees [8]. The 
services provided by cloud computing, managed by 
experts, allow users to access information 
conveniently and enable organizations to process 
data efficiently [9]. 

A survey carried out in 2012 showed that 
organizational adoption of cloud computing 
remained limited, with 19% of respondents 
employing cloud services for data processing and 
20% utilizing cloud storage for activities including 
data backup, file sharing, and disaster recovery. This 
development has contributed to the widespread 
adoption of cloud storage solutions, including 
Amazon S3, Google Drive, OneDrive, and Dropbox 
[10]. Cloud storage services offer benefits for both 
formal and informal learning, promoting knowledge 
exchange, interaction, collaboration, and the co-
creation of ideas [11]. 

Given its advantages, cloud computing can be 
effectively applied in various organizations to 
enhance operational efficiency. In educational 
institutions, particularly at the tertiary level in 
Thailand, significant investments have been made to 
develop IT infrastructure. The objective of this study 
is to examine the determinants influencing cloud 
storage service adoption in higher education 
institutions in Thailand, thereby enabling these 
institutions to select appropriate solutions and 
enhance their effectiveness in teaching and learning. 

 
2. Literature Review 

 
The research framework is designed to examine 

the factors influencing the intention to use CSS for 
supporting learning in higher education. By 
clarifying users’ decision-making processes 
regarding CSS adoption, the framework draws on the 
TAM and trust.  

 

External factors, including social influence, self-
efficacy, perceived ubiquity/mobility, and perceived 
privacy and security, are incorporated as key 
constructs within the proposed conceptual model. 
The definitions of each construct are presented as 
follows. 

 
2.1. Social Influence (SI) 
 

SI reflects the extent to which socially conveyed 
expectations from peers, professional networks, and 
other reference groups shape individuals’ intentions 
to use cloud storage services. SI operates as a 
normative mechanism through which collective 
beliefs and external social pressures influence 
behavior intention [12]. In cloud storage contexts, SI 
is commonly expressed through recommendations 
and observable usage behaviors within trusted 
groups, which have been shown to reinforce users’ 
perceptions of usefulness and subsequently affect 
both adoption and continuance intentions [13]. This 
effect is particularly pronounced among nonusers, 
who tend to rely more heavily on social validation 
due to limited direct experience with the technology 
[14]. Although the influence of SI diminishes as 
users gain familiarity and rely more on personal 
performance evaluations, Empirical evidence 
consistently identifies it as a key predictor of 
behavior intention [15]. 

 
2.2. Self-Efficacy (SE) 
 

In the context of cloud storage services, SE refers 
to users’ perceived competence in effectively 
performing cloud-related tasks, a concept grounded 
in social cognitive theory [16]. This construct reflects 
confidence in handling both basic and advanced 
system operations, including file management, 
functional navigation, and the resolution of technical 
issues encountered during use. Prior studies indicate 
that higher levels of SE enhance users’ evaluations of 
cloud storage systems as easier to use and more 
beneficial, thereby strengthening PU and PEOU, 
which in turn promote continuance intention [10]. 
Unlike general computer self-efficacy, cloud storage 
self-efficacy captures domain-specific familiarity 
with cloud environments and users’ perceived 
independence in managing complex functions such 
as synchronization, data recovery, and collaborative 
sharing. Consequently, stronger SE contributes to 
more favorable usage experiences and increases the 
likelihood of sustained engagement with cloud 
storage services. 
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2.3. Perceived Ubiquity / Mobility (PU_M) 
 

Ubiquity in cloud storage services reflects users’ 
ability to access, manage, and interact with data 
continuously across time and location through 
internet-enabled devices, thereby supporting on-
demand engagement with cloud-based resources. 
This characteristic enhances flexibility and 
convenience by allowing real-time data access 
without geographical limitations, which has been 
shown to strengthen perceptions of usefulness and 
encourage both adoption and continued use of cloud 
services, particularly in educational and collaborative 
settings where anytime–anywhere access is highly 
valued [15]. Complementing this capability, mobility 
emphasizes the portability of cloud storage 
functionalities across mobile platforms, enabling 
users to perform essential tasks such as editing, 
synchronizing, and sharing files while on the move. 
Empirical evidence indicates that mobility not only 
improves user satisfaction but also positively 
influences perceived service quality by facilitating 
adaptable usage patterns and reducing effort during 
task execution [17]. Together, ubiquity and mobility 
constitute a fundamental technological foundation for 
cloud storage adoption in distributed and mobile-
oriented environments, supporting users’ 
expectations for efficiency, adaptability, and 
seamless interaction in both professional and 
personal contexts. 

 
2.4. Perceived Privacy and Security (PP_S) 
 

Security and privacy constitute central factors 
shaping users’ trust and willingness to adopt cloud 
storage services, as they reflect the system’s capacity 
to protect data from unauthorized access, misuse, and 
loss [17], [18], [19]. Security relates to the technical 
and organizational safeguards implemented to protect 
data during storage and transmission, whereas 
privacy concerns the appropriate handling and 
protection of personal and sensitive information in 
accordance with user consent and regulatory 
requirements [20]. Existing research consistently 
demonstrates that users’ evaluations of data 
protection attributes - namely confidentiality, 
integrity, and availability - play a critical role in 
shaping both attitudes toward cloud services and 
intentions to adopt them. This influence is 
particularly pronounced in educational and 
organizational environments, where the handling of 
sensitive information heightens concerns related to 
data security and reliability [15], [18], [21]. 
Conversely, advanced security mechanisms 
significantly enhance trust and satisfaction with 
cloud platforms.  

Perceived security and privacy are also shaped by 
deployment models, with private and hybrid clouds 
generally viewed as more trustworthy than public 
clouds due to greater control over resources and 
access [20]. Collectively, addressing security and 
privacy concerns remains essential for reinforcing 
user confidence and supporting the sustained 
adoption of cloud storage services. 

 
2.5. Perceived Usefulness (PU) 
 

PU is a core construct of the Technology 
Acceptance Model, representing users’ judgments 
regarding the extent to which a technology enhances 
the effectiveness and efficiency of task performance 
[22]. In the context of cloud storage services, PU 
reflects beliefs that such platforms support 
productivity and improve the organization and 
management of digital resources. The perceived 
value of cloud storage systems arises from 
functionalities that enable cross-device access, 
collaborative file handling, and data protection, 
which have been shown to strengthen users’ 
assessments of practical benefits in both individual 
and collaborative activities [10]. Empirical studies 
consistently demonstrate that PU is a primary driver 
of adoption and continuance, as users who regard 
cloud storage as reliable and instrumental for 
academic, professional, or personal tasks are more 
inclined to adopt the technology as part of their daily 
activities [15]. In educational environments, PU is 
further reinforced through seamless access to 
learning materials and support for collaborative 
learning, fostering positive attitudes that translate 
into stronger behavior intentions to use cloud storage 
technologies [13]. Moreover, the effect of PU 
becomes more pronounced through its association 
with PEOU and TU, underscoring the importance of 
designing cloud services that combine functionality, 
usability, and reliability to sustain long-term usage. 
 
2.6. Perceived Ease of Use (PEOU) 
 

PEOU refers to users’ perceptions that interacting 
with a technology can be accomplished with minimal 
mental and operational effort, a consideration that is 
particularly salient in cloud storage services where 
usability directly affects engagement. In this context, 
PEOU is shaped by system simplicity, interface 
transparency, and the smooth execution of core 
functionalities, all of which contribute to users’ 
confidence in operating cloud platforms. Prior 
research has demonstrated that when cloud storage 
services are perceived as intuitive and 
straightforward, users develop more favorable 
attitudes and stronger behavior intentions to adopt 
them, especially in educational environments where 
ease of learning and interaction is essential [13].  
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Moreover, PEOU reinforces other key 
determinants such as PU and TU, as users who 
experience low effort in system use are more likely 
to view cloud storage as effective and reliable for 
tasks including collaboration, file management, and 
data organization. Empirical evidence further 
indicates that PEOU is positively associated with 
continuance intention, underscoring its role in 
sustaining long-term usage of cloud storage services 
[16]. Consequently, enhancing usability through 
thoughtful system design and supportive features 
remains critical for promoting adoption, satisfaction, 
and ongoing engagement. 
 
2.7. Trust (TU) 
 

In cloud storage services, TU captures users’ 
confidence in the reliability and security of cloud 
platforms, as well as their belief that service 
providers will responsibly protect data and maintain 
stable system performance. This construct is shaped 
by users’ perceptions of security, privacy protection, 
and overall service quality, which together influence 
attitudes and intentions toward cloud storage 
adoption. Prior research consistently indicates that 
TU is a critical factor in technology acceptance, 
particularly in cloud environments where personal 
and sensitive information is stored and managed 
remotely. Higher levels of TU have been shown to 
strengthen positive attitudes and significantly 
increase users’ intentions to adopt and continue using 
cloud storage services, even in the presence of 
perceived risks such as data breaches or system 
disruptions [15]. Furthermore, TU is reinforced 
through transparent data protection policies, 
compliance with regulatory requirements, effective 
security mechanisms, and reliable service support, all 
of which contribute to sustained user engagement 
and long-term usage of cloud storage platforms. 
 
2.8. Attitude (ATT) 
 

ATT represents an individual’s overall evaluative 
disposition toward using a technology, reflecting 
favorable or unfavorable feelings formed through 
prior experiences, beliefs, and expectations. Within 
the context of cloud storage services, in technology 
acceptance research, attitude functions as a key 
mediator through which cognitive beliefs and social 
considerations shape behavior intention. Empirical 
evidence consistently indicates that a positive ATT 
significantly enhances both adoption and continuance 
intentions toward cloud storage platforms, 
particularly in educational settings where perceived 
benefits related to collaboration, accessibility, and 
resource management are salient [13].  

Users are more likely to develop favorable 
attitudes when cloud storage services are perceived 
as intuitive, reliable, and supportive of task 
performance, whereas concerns related to security, 
privacy, or system complexity may undermine ATT 
and discourage usage. Furthermore, contextual 
factors such as institutional support and social 
validation can reinforce positive attitudes by 
emphasizing the practical and collaborative 
advantages of cloud storage technologies [15]. 
Consequently, ATT remains a critical determinant of 
sustained cloud storage adoption and continued 
engagement. 
 
2.9. Behavior Intention 
 

BI reflects an individual’s readiness and planned 
effort to adopt or continue using a technology and 
serves as a direct antecedent of actual usage 
behavior. In cloud storage contexts, BI captures 
users’ willingness to employ platforms such as 
Dropbox, Google Drive, or iCloud for data storage, 
sharing, and collaborative activities. BI occupies a 
pivotal position within technology acceptance 
theories. Because it synthesizes users’ attitudinal 
responses, cognitive judgments, and SI into a single 
explanatory construct. Extensive empirical evidence 
indicates that BI serves as a strong predictor of both 
technology adoption and continued use. In the 
context of cloud storage services, particularly within 
educational settings, prior studies have shown that 
behavior intention exerts a significant influence on 
students’ sustained usage behavior [13]. BI is shaped 
by multiple interrelated factors, including PU, 
PEOU, SI, TU and ATT, with positive system 
experiences and perceived security strengthening 
intention, while concerns over risk or technical 
complexity may weaken it [10]. In collaborative and 
learning-oriented settings, BI is further reinforced 
when users perceive cloud storage services as 
enhancing efficiency, coordination, and resource 
management, thereby increasing their likelihood of 
long-term adoption and use [15]. 

 
2.10. Hypotheses 

 
Building upon insights derived from previous 

empirical research, this study develops an integrated 
research framework to examine the interplay among 
key external and technological factors influencing 
cloud storage adoption. The research framework 
explicitly incorporates SI, SE, PU_M, and PP_S, 
together with the principal theoretical constructs of 
the Technology Acceptance Model (TAM), namely 
PU and PEOU.  
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In addition, TU and ATT are included as 
mediating mechanisms to explain users’ Behavior 
intention toward cloud storage services.  

The overall conceptual model and the proposed 
hypotheses depicting the relationships among these 
constructs are illustrated in Figure 1. 
 
 

 
 

Figure 1. Proposed conceptual model 
 
3. Methodology 
 

This section outlines the research methodology 
employed to examine and validate the factors 
influencing the decision to use CSS in higher 
education. It also describes the research instruments, 
content validity assessment, pilot testing procedures, 
and data collection process. 
 
3.1. Instruments 
 

The survey questionnaire was designed with two 
distinct sections to facilitate data collection. The first 
section purpose to collect respondents’ demographic 
characteristics.  

The second section measured the latent constructs 
specified in the research model. 

Measurement items were adapted from prior 
empirical studies on cloud computing adoption, as 
summarized in Table 1. An initial set of 40 items was 
generated and subsequently subjected to validation 
procedures to ensure content relevance and 
measurement adequacy. As a result of this process, 
36 items were retained for further statistical analysis. 
All constructs were operationalized using a seven-
point Likert scale. 
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Table 1. Items of latent variable  
 

Latent 
Variable Observed Variable References 

Social 
Influence 

(SI) 

SI1 You use CSS based on the behavior of others. 

[10], [13], [14] 
SI2 The usage of CSS by others influences your decision to use CSS. 
SI3 You believe it is necessary to use CSS as others do. 

SI4 Recommendations from others regarding the use of CSS are 
important in influencing your decision to use them. 

Self-
Efficacy 

(SE) 

SE1 You feel confident in your ability to edit your data stored on CSS. 

[10] 
SE2 You feel confident in your ability to share a link to your data on 

CSS with friends or instructors. 

SE3 You feel confident in your ability to use CSS across various 
devices, such as smartphones, desktop computers, and laptops. 

SE4 You feel confident in storing your data on CSS. 

Perceived 
Ubiquity / 
Mobility 
(PU_M) 

PU_M1 You frequently need to access work data outside your workplace. 

[10], [17] 
 

PU_M2 You need to access work data at all times. 

PU_M3 The compatibility of CSS with mobile devices enables you to 
exchange data anytime. 

PU_M4 Using CSS on mobile devices provides significant convenience. 

PU_M5 Using CSS on mobile devices is a major advantage for modern 
data storage. 

Perceived 
Privacy 

and 
Security 
(PP_S) 

PP_S1 You trust that CSS can securely protect your data. 

[17], [20] 

PP_S2 You trust that data stored on CSS cannot be stolen. 

PP_S3 
You trust that data stored on CSS is securely stored with your 
chosen provider and kept confidential without being shared 

elsewhere. 
PP_S4 Data stored on CSS can be shared with others when needed. 
PP_S5 CSS ensure the security of your data. 

Perceived 
Usefulness 

(PU) 

PU1 Using CSS improves your data management. 

[10], [13], [16], [17], 
[22], [23] 

PU2 Using CSS is crucial for managing your data. 
PU3 Using CSS increases your work efficiency. 
PU4 CSS meet your work requirements. 
PU5 You find CSS beneficial for storing your data. 

Perceived 
Ease of Use 

(PEOU) 

PEOU1 You find CSS easy to use. 

[13], [16], [22] PEOU2 The methods for using CSS are easy to remember. 
PEOU3 The methods for using CSS are easy to learn. 
PEOU4 You find CSS straightforward to operate. 

Trust 
(TU) 

TU1 CSS are reliable systems. 

[15], [21], [24] TU2 CSS are trustworthy, given your computer literacy. 
TU3 CSS are capable and efficient, given your computer literacy. 
TU4 You have no doubts and trust CSS. 

Attitude 
(ATT) 

ATT1 You believe that CSS can store all your data. 

[13], [22], [25] 
ATT2 You think it is beneficial to store all your data on CSS. 
ATT3 You believe that using CSS is a good idea. 
ATT4 You agree with using CSS. 
ATT5 Using CSS is satisfying. 

Behavior 
Intention 

(BI) 

BI1 You intend to use CSS soon or are already using them. 

[15], [17], [24] 
BI2 If given the opportunity, you will certainly use CSS. 
BI3 If you have not used them yet, you plan to use CSS soon. 
BI4 You intend to use CSS until the provider discontinues the service. 

 
3.2. Content Validity 
 

The researcher developed a form for experts to 
assess the content validity of the study. Three experts 
were involved in evaluating whether the content 
comprehensively covered the research objectives. 
The Index of Objective Congruence (IOC) was 
utilized to determine the consistency of expert 
opinions.  

The IOC values for each question were calculated 
based on the experts’ assessments and assigned 
weights. Questions with an IOC value ranging from 
0.6 to 1.0 were deemed valid and suitable for use. 
Questions that required revisions were adjusted 
accordingly and included in the final questionnaire 
design. 
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3.3. Pilot Study 
 

After the questionnaire had been refined through 
expert assessment to enhance methodological rigor 
and ensure content validity, A pilot study was 
performed to assess the clarity of the measurement 
items. The pilot testing took place in July 2024 using 
a preliminary sample. Consistent with the guidelines 
proposed by [26], a minimum sample size of 30 
respondents was considered adequate for pilot testing 
purposes. In this study, 43 valid responses were 
obtained, thereby surpassing the suggested minimum 
requirement. 

The reliability assessment of the measurement 
instrument began with an examination of internal 
consistency, using Cronbach’s alpha to evaluate the 
extent to which the measurement items consistently 
reflect their underlying constructs. Consistent with 
established methodological standards, alpha values 
greater than 0.70 were regarded as indicative of 
acceptable reliability [27]. The pilot test results 
produced a Cronbach’s alpha value of 0.990, 
indicating an exceptionally high level of internal 
consistency among the measurement scales. 

To further confirm construct reliability within the 
confirmatory factor analysis (CFA) framework, 
composite reliability (CR) was examined as an 
additional indicator. The results show that all 
constructs reported CR values for all constructs 
ranged from 0.902 to 0.984, surpassing the 
recommended cut off of 0.70 [27]. These results 
provide additional empirical evidence supporting the 
robustness and reliability of the measurement model. 

 
3.4. Data Collection 
 

In this research, Google Docs served as the 
platform for distributing a structured online 
questionnaire survey. The target participants were 
students currently enrolled in higher education 
institutions in Thailand. The questionnaire was 
developed using Google’s online tools, resulting in a 
total of 785 returned responses. However, only 565 
responses were considered valid for analysis, as the 
remaining surveys had incomplete data. Respondent 
demographics are summarized in Table 2. 

 

 
Table 2. Results of the first section 
 

Demographic Details Frequency (N=565) Percentage of Respondents 
Gender   
Male 161 28.50 
Female 400 70.80 
Unspecified 4 0.71 

Total 565 100.00 
Age Range   
18-21 years 402 71.15 
22–25 years 143 25.31 
26–35 years 18 3.19 
Over 35 years 2 0.35 

Total 565 100.00 
Education Level   
Below Bachelor’s Degree 82 14.51 
Bachelor’s Degree 478 84.60 
Master’s Degree 3 0.53 
Doctoral Degree or Higher 2 0.35 

Total 565 100.00 
How familiar are you with using Cloud Storage Services? 
Deeply familiar (Regularly use and exchange 
data across multiple devices, including mobile 
phones and computers) 

52 9.20 

Well-acquainted (Used on a single device, such 
as a computer or mobile phone) 123 21.77 

Somewhat familiar (Have used it before for 
sharing or receiving data via Cloud Storage 
Services) 

214 37.88 

Slightly familiar (Have heard of it but never used 
it) 176 31.15 

Not familiar 0 0.00 
Total 565 100.00 
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Demographic Details Frequency (N=565) Percentage of Respondents 
Which Cloud Storage Services providers have you used? (You may select more than one option) 
Google Drive 503 89.03 
OneDrive 274 48.50 
Dropbox 49 8.67 
iCloud 364 64.42 
Others (e.g., Terabox, Messenger, etc.) 2 0.35 
What is your purpose for using Google Drive, OneDrive, Dropbox, iCloud, or other services? (You may select 
more than one option) 
Storing work files currently in use 425 75.22 
Backing up data to prevent loss 383 67.79 
Sharing data with others 188 33.27 
Sharing and collaborating on data with others 208 36.81 
Storing work files for accessibility across 
multiple devices (e.g., computers, mobile phones) 312 55.22 

Never used these services 0 0.00 
On which types of devices have you used Google Drive, OneDrive, Dropbox, iCloud, or other services? (You may 
select more than one option) 
Desktop PC 245 43.36 
Smartphone 485 85.84 
Laptop (Notebook) 292 51.68 
Tablet PC 265 46.90 
Never used these services 0 0.00 
What types of data have you stored on Google Drive, OneDrive, Dropbox, iCloud, or other services? (You may 
select more than one option) 
Videos 328 58.05 
Audio 195 34.51 
General documents 496 87.79 
Important documents 331 58.58 
Software 111 19.65 
Never used these services 0 0.00 

 
From the analysis of demographic data, it was 

found that the majority of respondents were female, 
totalling 400 individuals (70.80%), followed by 
males at 161 individuals (28.50%) and other genders 
at 4 individuals (0.71%). Most respondents were 
aged between 18 and 21 years, accounting for 402 
individuals (71.15%), and the majority held a 
bachelor’s degree, with 478 individuals (84.60%). 

Regarding experience with Cloud Storage 
Services, most respondents were somewhat familiar 
with 214 individuals (37.88%). Google Drive was the 
most frequently used platform, reported by 503 
respondents (89.03%). 

The primary purpose of using Cloud Storage 
Services was to store work files currently in use, 
cited by 425 respondents (75.22%). The predominant 
device used for accessing these services was 
smartphones, reported by 485 respondents (85.84%). 
The most commonly stored data type was general 
documents, mentioned by 496 respondents (87.79%). 

 
4. Data Analysis and Results 

 
The research findings were presented by first 

examining the data distribution, followed by validity 
assessment, and subsequently testing the proposed 
hypotheses. The results are presented according to 
the following sections. 

4.1. Normality Test 
 

Prior to hypothesis testing, the distributional 
properties of the collected data were examined to 
ensure their suitability for subsequent analyses. 
Overall response distributions were evaluated using 
descriptive statistical measures. The mean values 
across all constructs ranged from 3.76 to 5.47, 
indicating moderate to relatively high levels of 
agreement among respondents. In addition, the 
standard deviation values, which varied between 
1.321 and 1.654, suggest an acceptable degree of 
response dispersion. 

Assessment of data normality was conducted 
using skewness and kurtosis statistics, as reported in 
Table 3. In accordance with the criteria proposed by 
[28], the data can be considered to approximate a 
normal distribution when skewness values are below 
3 and kurtosis values are less than 10. All constructs 
met these criteria, thereby confirming the adequacy 
of the data for further multivariate analyses. 
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Table 3. Result of normality test 
 

Observed 
Variable 

Mean S.D. Skewness Kurtosis 

SI1 3.76 1.592 .085 -.462 
SI2 4.00 1.574 -.003 -.638 
SI3 4.00 1.617 -.028 -.649 
SI4 4.34 1.654 -.204 -.705 
SE1 4.64 1.627 -.318 -.623 
SE2 4.69 1.590 -.337 -.509 
SE3 4.76 1.608 -.336 -.680 
SE4 4.79 1.593 -.381 -.567 

PU_M1 4.73 1.437 -.220 -.555 
PU_M2 4.56 1.402 -.128 -.542 
PU_M3 4.82 1.419 -.361 -.445 
PU_M4 4.90 1.466 -.360 -.478 
PU_M5 4.84 1.443 -.320 -.484 
PP_S1 4.40 1.409 -.272 -.426 
PP_S2 4.35 1.398 -.279 -.417 
PP_S3 4.38 1.451 -.252 -.418 
PP_S4 4.58 1.492 -.303 -.591 
PP_S5 4.49 1.446 -.293 -.566 
PU1 5.03 1.321 -.236 -.746 
PU2 4.96 1.344 -.305 -.373 
PU3 5.03 1.389 -.395 -.378 
PU4 5.05 1.348 -.234 -.693 
PU5 5.06 1.368 -.314 -.502 

PEOU1 4.58 1.518 -.318 -.536 
PEOU2 4.59 1.516 -.370 -.516 
PEOU3 4.61 1.506 -.313 -.517 
PEOU4 4.60 1.537 -.386 -.529 

TU1 5.10 1.635 -.594 -.655 
TU2 5.47 1.433 -1.125 1.185 
TU3 5.42 1.417 -1.197 1.488 
TU4 5.44 1.410 -1.153 1.367 

ATT1 4.58 1.511 -.327 -.601 
ATT2 4.91 1.376 -.848 .368 
ATT3 4.92 1.437 -.884 .437 
ATT4 4.95 1.421 -.836 .387 
ATT5 4.98 1.441 -.901 .255 
BI1 4.54 1.554 -.097 -.689 
BI2 4.56 1.527 -.139 -.545 
BI3 4.48 1.530 -.138 -.488 
BI4 4.57 1.529 -.195 -.527 

 
 
 
 
 
 
 
 
 
 

4.2. Measurement Model 
 

The measurement model was evaluated using 
CFA in accordance with established methodological 
guidelines [29], [30], [31]. Reliability and validity 
were assessed through multiple complementary 
criteria to ensure robust measurement properties. 
Convergent validity was confirmed, as all AVE 
values exceeded the recommended threshold of 0.50. 
In addition, Cronbach’s alpha and CR values for all 
constructs were above 0.70, indicating satisfactory 
internal consistency [32]. Discriminant validity was 
verified using the Fornell and Larcker criterion. 

Overall, the results demonstrate that the 
measurement model meets acceptable standards of 
reliability and validity, with the observed indicators 
appropriately and distinctly representing their 
respective latent constructs, in line with the criteria 
proposed by Fornell and Larcker [27]. 

The evidence presented in Table 4 confirms that 
the measurement model meets acceptable criteria for 
both reliability and convergent validity. Specifically, 
all latent constructs recorded Average Variance 
Extracted (AVE) values exceeding the recommended 
cutoff of 0.50, with values ranging from 0.721 for 
Social Influence (SI) to 0.881 for self-efficacy (SE). 
Moreover, the reliability assessment indicates that 
Cronbach’s alpha and CR coefficients for all 
constructs surpassed the established threshold of 
0.70, thereby demonstrating strong internal 
consistency and adequate convergent validity across 
the measurement scales. 
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Table 4. Result of reliability and convergent validity 
 

Latent 
Variable 

Observed 
Variable Factor Loading Cronbach’s Alpha CR AVE 

SI 

SI1 0.844 

0.906 0.912 0.721 SI2 0.829 
SI3 0.84 
SI4 0.883 

SE 
SE2 0.923 

0.957 0.957 0.881 SE3 0.948 
SE4 0.944 

PU_M 

PU_M1 0.87 

0.947 0.945 0.777 
PU_M2 0.772 
PU_M3 0.917 
PU_M4 0.921 
PU_M5 0.918 

PP_S 

PP_S1 0.899 

0.947 0.946 0.778 
PP_S2 0.852 
PP_S3 0.882 
PP_S4 0.887 
PP_S5 0.889 

PU 
PU2 0.918 

0.954 0.965 0.873 PU3 0.94 
PU4 0.945 

PEOU 

PEOU1 0.922 

0.950 0.95 0.825 PEOU2 0.911 
PEOU3 0.913 
PEOU4 0.887 

TU 

TU1 0.738 

0.845 0.848 0.582 TU2 0.771 
TU3 0.753 
TU4 0.789 

ATT 

ATT2 0.808 

0.879 0.879 0.645 ATT3 0.814 
ATT4 0.803 
ATT5 0.787 

BI 

BI1 0.876 

0.939 0.939 0.794 BI2 0.902 
BI3 0.875 
BI4 0.91 

Note: SE1, PU1 and ATT1 were deleted due to the highest modification indices; 
 
Discriminant validity was subsequently assessed, 

with the corresponding results reported in Table 5. In 
accordance with the Fornell–Larcker approach, the 
square root of the AVE for each latent construct was 
evaluated against its inter-construct correlation 
coefficients.  

The findings indicate that, across all constructs, 
the square root of the AVE consistently exceeds the 
associated correlation values, thereby providing 
empirical evidence of satisfactory discriminant 
validity and distinct construct separation. 

 

Table 5. Result of discriminant validity [27] 
  

  SI SE PU_M PP_S PU PEOU TU ATT BI 
SI 0.849 

        

SE 0.675 0.939        
PU_M 0.54 0.767 0.881 

      

PP_S 0.583 0.761 0.708 0.882 
     

PU 0.539 0.788 0.765 0.643 0.934 
    

PEOU 0.591 0.768 0.699 0.777 0.661 0.908 
   

TU 0.517 0.693 0.433 0.682 0.408 0.649 0.763 
  

ATT 0.569 0.684 0.485 0.725 0.436 0.706 0.761 0.803 
 

BI 0.546 0.822 0.647 0.673 0.702 0.689 0.652 0.636 0.891 
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The overall fit of the model was evaluated using a 
range of goodness-of-fit indices. The χ²/df ratio and 
SRMR fell within recommended thresholds, while 
GFI, AGFI, and NFI exceeded their respective cutoff 
values. Although CFI and TLI marginally surpassed 
the minimum acceptable criteria, they nonetheless 
indicate an adequate model fit.  

In addition, RMSEA remained below the 
recommended upper limit. Collectively, these indices 
confirm that the proposed model demonstrates a 
satisfactory overall fit to the empirical data [12], 
[33]. A summary of the model fit statistics is 
presented in Table 6. 

 
 

Table 6. Result of goodness of fit test 
 

Indices Recommended Result 
chi - square/Degree of freedom < 3 1.633 

GFI > 0.90 0.917 
AGFI > 0.90 0.901 
NFI > 0.90 0.957 
TLI > 0.90 0.981 
CFI > 0.90 0.983 

SRMR < 0.05 0.0349 
RMSEA < 0.09 0.033 

 
4.3. Structural Model Assessment 
 

After verification of an acceptable measurement 
model fit, structural equation modelling was 
employed to analyze the structural paths. With 37 
validated indicators and sound psychometric 
properties, the analysis focuses on hypothesis testing 
within the proposed structural framework. 

 
 

The structural model defines the hypothesized 
relationships among the latent variables, with SI, SE, 
PU_M, and PP_S specified as exogenous constructs, 
and PU, PEOU, TU, ATT, and BI modelled as 
endogenous constructs. 

The R² values were 0.656 for Behavior intention, 
0.690 for Perceived Usefulness, 0.690 for Attitude, 
0.638 for Perceived Ease of Use, and 0.504 for Trust, 
as presented in Figure 2. 
 

 
 

Figure 2. Path analysis 
 

4.4. Hypotheses Testing 
 

This study developed a set of research hypotheses 
grounded in the TAM and extended by incorporating 
external factors identified through an extensive 
review of prior literature.  

The objective was to examine the determinants 
influencing the adoption of cloud storage services in 
higher education institutions in Thailand.  

 
 



TEM Journal. Volume 15, Issue 2, pages 1561-1576, ISSN 2217-8309, DOI: 10.18421/TEM152-50, May 2026. 
 

1572                                                                                                                           TEM Journal – Volume 15 / Number 2 / 2026. 

Hypotheses were tested based on structural path 
coefficients and their statistical significance, with 
support established at the 0.05 significance level 
[34], which results are presented in Table 7. 

The structural model results indicate that PU is 
significantly influenced by SE (β = 0.403) and PU_M 
(β = 0.381). Similarly, PEOU is significantly 
determined by SE (β = 0.528) and PU_M (β = 0.282), 
underscoring the importance of users’ capability and 
contextual accessibility in shaping usability 
perceptions. 

TU is strongly influenced by PP_S (β = 0.673), 
emphasizing the critical role of privacy and security 
considerations in establishing trust toward cloud 
storage services. 

ATT is significantly affected by SI (β = 0.132), 
PU (β = −0.115), PEOU (β = 0.313), and TU (β = 
0.494). Among these factors, TU and PEOU exert the 
strongest positive effects, while the negative yet 
significant effect of PU suggests a more nuanced 
relationship that merits further investigation. 

Finally, BI is significantly predicted by PU (β = 
0.580) and ATT (β = 0.523), indicating that both 
cognitive evaluations of system benefits and users’ 
overall attitudinal responses play central roles in 
shaping intention to adopt cloud storage services in 
higher education. 
 
 

 
Table 7. Result of path analysis 
 

Hypotheses Path Path Coefficient Supported 
H1 SI --> ATT 0.132 Yes*** 
H2 SI --> PU -0.012 No 
H3 SE --> PU 0.403 Yes*** 
H4 SE --> PEOU 0.528 Yes*** 
H5 PU_M --> PU 0.381 Yes*** 
H6 PU_M --> PEOU 0.282 Yes*** 
H7 PP_S --> TU 0.673 Yes*** 
H8 PU --> ATT -0.115 Yes** 
H9 PU --> BI 0.580 Yes*** 
H10 PEOU --> PU 0.009 No 
H11 PEOU --> ATT 0.313 Yes*** 
H12 TU --> ATT 0.494 Yes*** 
H13 ATT --> BI 0.523 Yes*** 

** p > 0.01 
*** p < 0.001 

 
5. Discussion 

 
Social factors play a significant role in shaping 

users’ attitudes toward cloud service adoption, 
underscoring the importance of normative 
expectations and interpersonal dynamics in 
technology acceptance processes. In higher education 
environments, perceptions of approval or 
encouragement from instructors and peers can 
enhance students’ inclination to adopt and utilize 
cloud-based tools. This influence is further reinforced 
by social presence, which captures the perceived level 
of interpersonal interaction within digital 
environments and contributes to feelings of 
connectedness and collaborative engagement. These 
findings align with the prior work that investigated 
the social and technological determinants of students’ 
continuance intention to use cloud services, using 
Google Docs as an illustrative case. That study 
reported a statistically significant relationship 
between social influence and attitude toward cloud 
service usage, with a path coefficient of 
approximately 0.14 [13].  

However, the effect of social influence appears to 
be conditional on the functional characteristics and 
usage context of cloud storage services. As such 
services are frequently employed for individual file 
storage and personal data management, their 
utilization does not necessarily rely on social 
interaction or collaborative activities. In learning 
contexts where shared usage, group assignments, or 
collaborative learning are less prominent, social 
influence may exert a diminished impact, particularly 
with respect to users’ perceptions of usefulness [29]. 
This explanation is consistent with prior findings, 
which observed no significant association between 
social influence and perceived usefulness in the 
context of cloud service adoption [35]. Moreover, 
earlier studies have also suggested that social 
influence may not directly translate into actual usage 
behavior of cloud storage services [36]. Taken 
together, these results indicate that while social 
influence remains an important determinant of users’ 
attitudes toward cloud services, its effect is likely to 
be attenuated in contexts where cloud storage is 
primarily utilized for individual rather than 
collaborative purposes. 
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Within the TAM, perceived usefulness represents 
a fundamental belief regarding the extent to which a 
technology contributes to improved task performance. 
In this study, perceived usefulness is positioned as a 
key explanatory factor underlying students’ intention 
to adopt cloud storage services in higher education 
settings. The results suggest that students’ perceptions 
of the practical benefits offered by cloud storage 
systems play a decisive role in shaping their adoption 
decisions. The findings further indicate that self-
efficacy functions as a significant antecedent of 
perceived usefulness. Users who possess stronger 
confidence in their ability to manage and utilize 
cloud-based technologies are more likely to evaluate 
such systems as beneficial for academic tasks. When 
individuals feel capable of operating cloud storage 
platforms effectively, they tend to perceive greater 
advantages in terms of task efficiency, data 
accessibility, and productivity enhancement. This 
observation is consistent with prior empirical 
evidence, which indicates that self-efficacy exerts a 
significant positive influence on perceived usefulness 
in cloud service contexts [10]. In particular, previous 
studies have demonstrated that self-efficacy plays a 
critical role in shaping users’ perceptions of 
usefulness in cloud e-learning system adoption [16]. 
Taken together, these findings reinforce the view that 
self-efficacy serves as an important prerequisite for 
recognizing the instrumental value of cloud-based 
technologies. Beyond individual capability, 
contextual characteristics of cloud services also 
contribute to perceived usefulness. In particular, 
perceived ubiquity and mobility are identified as 
salient factors that enhance users’ evaluations of 
cloud storage systems. Ubiquity, defined as 
continuous service accessibility independent of time 
and location, together with mobility, which enables 
wireless access through portable devices, reduces 
spatial and temporal constraints inherent in traditional 
computing environments. By offering greater 
flexibility and convenience, these features enhance 
the perceived usefulness of cloud services, especially 
for users who require real-time data access to support 
collaborative tasks or time-sensitive decision-making 
processes [15], [17]. 

Perceived ease of use has been consistently 
identified as a fundamental construct in technology 
acceptance studies, especially within the framework 
of the TAM, as it reflects users’ evaluations of the 
effort associated with operating a system. Within the 
domain of cloud storage services, perceived ease of 
use plays a pivotal role in shaping perceptions of 
system usability and in facilitating the integration of 
such services into academic activities. The findings of 
this study reveal that self-efficacy is a significant 
antecedent of perceived ease of use, indicating that 
individuals who are more confident in their 
technological abilities tend to view cloud storage 
systems as less complex and more intuitive.  

When users believe they possess sufficient skills 
to manage cloud-based tools, they are less likely to 
encounter difficulties when interacting with system 
interfaces and functionalities. This observation is 
consistent with prior research employing structural 
equation modeling, which has repeatedly 
demonstrated strong positive relationships between 
self-efficacy and Perceived ease of use across a range 
of cloud-based and educational technologies [37]. In 
addition to individual capability, the technological 
characteristics of cloud services also influence 
perceptions of ease of use. Perceived ubiquity 
alleviates time- and location-related constraints by 
allowing uninterrupted access to cloud resources, 
thereby enabling users to complete tasks more 
efficiently and with fewer procedural barriers. 
Likewise, perceived mobility, which refers to the 
ability to access cloud services through portable 
devices such as smartphones and tablets, enhances 
flexibility by supporting task execution in diverse 
contexts. Together, ubiquity and mobility operate 
synergistically to reduce reliance on fixed computing 
environments and further strengthen perceptions of 
effortless system use. Supporting this perspective, 
prior studies have shown that higher education 
students frequently perceive cloud storage services as 
easier to use than conventional Learning Management 
Systems (LMS), particularly for information sharing 
and collaboration activities [23]. 

Prior research has consistently identified perceived 
ease of use as an important antecedent of users’ 
attitudinal and intentional responses to new 
technologies. Technologies that are perceived as 
simple to operate are more likely to generate 
favorable user attitudes, which in turn contribute 
indirectly to stronger adoption intentions [13], [23]. 
Empirical evidence supports this relationship in cloud 
service contexts. For instance, prior empirical 
evidence indicates that Perceived ease of use exerts a 
significant positive influence on students’ attitudes 
toward the continued use of cloud services [13]. In 
addition to its attitudinal effects, Perceived ease of 
use has frequently been linked to perceived usefulness 
(PU) in prior studies. Existing research suggests that 
systems requiring lower cognitive effort enable users 
to focus more effectively on task completion, thereby 
increasing perceptions of usefulness and productivity 
gains [38]. As a result, the positive association 
between perceived ease of use and perceived 
usefulness has been widely supported in the 
technology acceptance literature [13], [15], [35], [38]. 
Contrary to these theoretical assumptions and earlier 
empirical findings, the present study does not find a 
significant relationship between Perceived ease of use 
and perceived usefulness. This unexpected result may 
reflect the contextual characteristics of cloud storage 
services in higher education.  
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Given their widespread adoption and routine use, 
such services may already be perceived as a basic 
technological infrastructure rather than as optional or 
novel systems. Consequently, ease of use may be 
taken for granted by users and may no longer 
constitute a salient cue in evaluating usefulness. This 
finding points to a potential shift in user expectations 
toward mature digital technologies and suggests that 
the influence of perceived ease of use on perceived 
usefulness may be contingent upon contextual or 
moderating factors, such as usage experience, 
institutional integration, or task complexity. Future 
research is therefore encouraged to further investigate 
these conditions in order to better understand the 
evolving role of perceived ease of use in technology 
acceptance processes. 

Trust represents a pivotal determinant in both the 
adoption and continued use of cloud storage services, 
particularly in contexts where users are required to 
store and manage sensitive personal or academic data. 
Within cloud service environments, trust is largely 
shaped by users’ perceptions of how well their data 
privacy and security are protected. Prior research has 
emphasized that perceived privacy and perceived 
security jointly serve as fundamental antecedents of 
trust in cloud service providers [39]. Perceived 
privacy refers to users’ confidence that their personal 
and sensitive information is adequately protected 
from unauthorized use or disclosure. Strong privacy 
assurances, such as adherence to data protection 
regulations, implementation of encryption 
technologies, and the enforcement of clear non-
disclosure policies, contribute substantially to the 
development of trust. When users believe that their 
data are handled responsibly and confidentially, they 
are more likely to place confidence in the service 
provider. Empirical evidence supports this 
relationship, indicating a strong positive effect of 
perceived privacy on trust, with a reported path 
coefficient of 0.63 [15], highlighting its central role in 
trust formation. Perceived security, on the other hand, 
reflects users’ evaluations of the extent to which 
cloud services provide a safe environment for data 
storage and sharing. This construct encompasses key 
dimensions such as data integrity, confidentiality, and 
availability. The presence of robust security 
mechanisms, including multi-factor authentication, 
advanced encryption protocols, and reliable system 
architectures, has been shown to significantly enhance 
users’ trust in cloud services. Consistent with this 
view, prior studies report a positive association 
between perceived security and trust, with a path 
coefficient of 0.36 [15]. These security measures 
reduce concerns related to data breaches and 
unauthorized access, thereby reinforcing users’ 
confidence in the reliability of cloud service 
providers. Taken together, perceived privacy and 

perceived security constitute the foundation upon 
which user trust in cloud storage services is built. By 
simultaneously addressing privacy and security 
concerns through comprehensive policies, advanced 
technological safeguards, and transparent data-
handling practices, cloud service providers can 
effectively foster and sustain trust, which is essential 
for long-term user engagement and retention. 

Attitude reflects an individual’s overall evaluative 
judgment, either favorable or unfavorable - toward 
the use of a particular technology. In the context of 
cloud services, attitudes play a crucial role not only in 
shaping initial adoption decisions but also in 
sustaining long-term usage behavior. Prior studies 
indicate that attitudes are strongly influenced by key 
cognitive and affective factors, including perceived 
usefulness, perceived ease of use, and trust, which 
collectively contribute to users’ evaluative 
perceptions of cloud technologies [13], [15], [21]. 
Moreover, attitude functions as an important 
mediating mechanism linking users’ perceived 
benefits to their actual behavioral outcomes. When 
users develop positive attitudes toward cloud services, 
they are more inclined to adopt these technologies 
and incorporate them into their routine academic or 
work-related activities. Empirical evidence 
consistently demonstrates a strong association 
between attitude and both behavior intention and 
actual system usage, underscoring the pivotal role of 
attitudinal factors in technology acceptance and 
continuance [13], [15], [17], [21]. 
 
6. Conclusion 

 
This study investigated the factors influencing the 

adoption of cloud storage services in higher education 
institutions in Thailand by extending the TAM with 
social, individual, contextual, and trust-related 
factors. The findings highlight several key insights 
that contribute both theoretically and practically to the 
field of technology acceptance and educational 
technology research. 

First, the results confirm that self-efficacy and 
perceived ubiquity/mobility are fundamental 
antecedents of both perceived usefulness and 
perceived ease of use. This indicates that students’ 
confidence in their technological capabilities, together 
with seamless access across time and location, plays a 
critical role in shaping favorable evaluations of cloud 
storage systems. These findings reinforce the 
importance of user capability and contextual 
accessibility in explaining technology adoption within 
higher education settings. 

Second, the study demonstrates that trust, driven 
primarily by perceptions of privacy and security, is a 
pivotal determinant of students’ attitudes toward 
cloud storage services.  
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In environments where academic and personal 
data are routinely stored online, assurance of data 
protection and system reliability becomes a 
prerequisite for positive user evaluations. This result 
extends the TAM by emphasizing the growing 
relevance of trust-related constructs in contemporary 
cloud-based learning infrastructures. 

Third, attitude is shown to function as a central 
mediating mechanism linking users’ cognitive 
evaluations to their behavioral intention. While 
perceived usefulness and perceived ease of use 
remain important, the findings suggest that in mature 
technology contexts, such as cloud storage services, 
usefulness alone may not guarantee positive attitudes. 
Instead, trust and ease of use appear to exert stronger 
influence on attitudinal formation, reflecting a shift in 
user expectations toward cloud services as essential 
digital infrastructure rather than optional innovations. 

From a disciplinary perspective, this study 
contributes to the information systems and 
educational technology literature by demonstrating 
that traditional technology acceptance models require 
contextual adaptation when applied to widely adopted 
cloud technologies. The results offer empirical 
evidence that individual competence, ubiquitous 
access, and trust-related considerations are 
increasingly critical in explaining technology 
adoption behavior in higher education. 

In terms of practical implications, the findings 
suggest that higher education institutions and 
policymakers should prioritize initiatives that enhance 
students’ digital competencies, promote ubiquitous 
access to cloud services, and enforce robust privacy 
and security standards. Such efforts are likely to 
foster trust, improve user attitudes, and encourage 
sustained use of cloud storage services for academic 
purposes. 

Despite its contributions, this study is subject to 
several limitations. First, the data were collected from 
students in a single national context, which may limit 
the generalizability of the findings to other countries 
or educational systems. Second, the cross-sectional 
research design restricts the ability to capture changes 
in perceptions and usage behavior over time. Third, 
the study focuses on adoption intention rather than 
actual usage behavior, which may differ in practice.  

Future research is encouraged to address these 
limitations by employing longitudinal designs to 
examine post-adoption behavior and continuance 
intention, as well as by extending the model to 
diverse cultural and institutional contexts. Further 
studies may also explore additional moderating 
variables, such as prior experience, task complexity, 
or institutional support, to better understand how 
technology acceptance mechanisms evolve in mature 
cloud computing environments. 
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