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Abstract

Cloud computing is a model for enabling ubiquitous, convenient, on-demand network
access to a shared pool of configurable computing resources including networks,
servers, applications, and services. Our aim in this study was to develop and validate
an instrument to investigate the determinants of cloud computing services (CCSs) based
on Theory of Planned Behavior (TPB). A total of 240 faculty members in a medical
university participated in this cross-sectional study. The development of the Theory of
Planned Behavior-Cloud Computing Services use Questionnaire (TPB-CCSQ) began
with a comprehensive review of literature. Content and construct validity, feasibility s as
well as reliability were assessed. Exploratory factor analysis indicated an optimal
reduced solution with 30 items and 5 factors. The factors identified included Attitude
toward CCSs use, Perceived Privacy/Security, Perceived Behavioral Control, Intention
to use CCSs and Subjective Norms. The measurement model was found to be with a
good fit to the data in the assumed model, and all sub-scales were found to be significant
within an acceptable range. Our findings demonstrated validity, reliability, simplicity
and functionality of the TPB-CCSQ. Information technology researchers, community
agencies and educational organizations delivering CCSs may apply this instrument as a
practical and useful tool to investigate the cognitive determinants of CCSs.

Keywords Cloud computing services - Theory of planned behavior - Instrumentation -
Human behavior
1 Introduction

Technology is considered as an enabler or a vehicle to disseminate knowledge (Oye
et al. 2014). Technology is of little value unless it is accepted and used (Oye et al.
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2014). The acceptance of a technology by individuals leads to application of the
technology (Amoako-Gyampah and Salam 2004). A new human noteworthy technol-
ogy, which needs to be accepted and applied by users, is cloud computing services
(CCSs). The National Institute of Standards and Technology (NIST) defined Cloud
Computing (CC) as “a model for providing a provisioned and on-demand computing
resources which includes networks, servers, storage, applications, and services”
(Alharthi et al. 2015). CC is generally regarded as one of the most important
internet-based models in the present and future societies (Shawish and Salama 2014).
CC is a supersede choice instead of adding new technology, and is a verified model for
access to ubiquitous networks in societies (Mell and Grance 2009).

Data from the leading information technology (IT) research firms and the U.S.
government have indicated CC as a critical topic throughout the world (Shiau and
Chau 2014a). Evidence suggest that a high percentage of internet users apply CC
services; thus, CC has become a popular issue. Based on Gartner investigations, it is
predicted that the CCSs will grow up to $216 Billion by 2020 (Naveen Mishra 2017).
Similarly, Forrester forecasted that the global CC market will grow from $40.7 billion
in 2011 to more than $241 billion in 2020 (Dignan 2011; Pourmajidi et al. 2017). The
public cloud market is expected to grow 17.3% from $175.8 billion in 2018 to $206.2
billion in 2019; the market rate of growth will be 21%, up from $145.3 billion in 2017
(Hippold 2018). Forrester research has reported the universal CC mart (Fig. 1).

1.1 Background and literature review

CCSs have been widely used in education. Educators and students store and share their
data widely in the cloud (Sultan 2010). Higher education is identified as learning
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Fig. 1 Forecast: Global Public Cloud Mart. Source: Forrester Research, Inc.
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organization and impressed by social factor, inclination, attitude, trend, and technology.
For many years education, study and doing assignment was automatically documented
and paper based, while CC could be an alternative way.

Research in CC has been growing since the time when proliferation of cloud-based
computing solved many problems of organizations and individuals. Cloud-based
services can offer users and academic institutions cost savings and access to scalable
computing power (Alharthi et al. 2015; Buyya et al. 2010). Educational organizations
have applied CC as it reduced the costs and increased the efficiency (Alshuwaier et al.
2012). The foremost-perceived benefit of CC for education is the ability to support
learning processes including self-learning, peer-to-peer learning, classroom learning,
distance learning, virtual laboratories, assessment systems and instructing the students
with special needs (Aljenaa et al. 2011; Ding et al. 2012; Jiao et al. 2011; Pyzik 2012).

Due to the rapid growth of science and mass production of information, understand-
ing the mode of applying CC services and its determinants seems to be necessary.
Identifying the factors contributed to the acceptance or rejection of CCSs may be
helpful in advancing scientific and commercial goals of the associated organizations
and institutions. With a better understanding on the mode of CCSs and their determi-
nants, the stakeholders and decision-makers in different universities and educational
organizations may also be able to plan for CCSs promotion programs with the hope to
better facilitate the development of science throughout the world.

Research on CC is conducted in different fields, like technical topics (Kumari and
Nath 2015), CC acceptance (Clarke 2010), IT (Aharony 2015), and cloud-based appli-
cations (Bhattacherjee and Park 2014; Menard et al. 2014). A majority of CCSs adoption
researches is also conducted in particular regions, including the US and Turkey (Ratten
2015), Israel (Aharony 2015), England (Alshamaila et al. 2013), Taiwan (Lin and Chen
2012; Wang et al. 2010), Ireland (Carcary et al. 2014), and India (Gangwar et al. 2015).

Nowadays, the importance of CC is obvious. The Google company, as the most
valuable brand throughout the world in 2017 (Cox 2017), announced its CC platform
(GCP) as a project with free accessibility. Users can download 15 Google CCSs, including
30 GB of compute engine per month, five GB of storage cloud storage per month, Pub /
Sub with a capacity of 10 GB per month, and cloud function with a capacity of two million
callings per month, and meet their needs through these services by GCP.

1.2 Theoretical framework

In order to examine the mode of CCSs and its determinants, there is a need to apply,
develop and/or extend theoretical frameworks. Such frameworks may help researchers in
systematic and logical investigation of the behavior and its determinants (Glanz et al.
2008). There are several theoretical approaches used to evaluate the associated factors of
CCSs including the innovation diffusion theory (IDT) (Sahin 2006),the theory of reasoned
action (TRA) (Shiau and Chau 2016), the theory of planned behavior (TPB), the extended
theory of planned behavior (ETPB) (Baek 2007), the technology acceptance model (TAM)
(Abdekhoda et al. 2014; Abdekhoda et al. 2016; Shroff and Keyes 2017), the technology
organization environment model (TOE) (Priyadarshinee et al. 2017), the motivational
model (MM) (Davis et al. 1992), the model of PC utilization (MPCU) (Thompson et al.
1991), the decomposed theory of planned behavior (DTPB) (Shih and Fang 2004), the
combined TAM and TPB (C-TAM-TPB) (Safeena et al. 2013), the technology acceptance
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model 2(TAM2) (Venkatesh and Davis 2000), and the unified theory of acceptance and
use of technology (UTAUT) (Abdekhoda and Salih 2017; Sattari et al. 2017).

1.2.1 Theoretical framework

The TPB is a framework that has been widely used in investigating the determinants of
various behaviors (Ali et al. 2011a, b; Garrison et al. 2018; Shiau and Chau 2014b). This
theory includes the following constructs: behavior, behavioral intention, attitude toward
the behavior, subjective norms, and perceived behavior control. Behavioral intention is the
“token of a person’s readiness to do a behavior” (Fishbein and Ajzen 1991, p. 39). Ajzen
(1991) suggested this construct as the main agent of the theory that foretells the behavior
directly. It, in turn, is determined by attitudes toward the behavior (shows the degree of
positive or negative value towards performing a behavior), subjective norms (perception
on social pressure to perform a behavior or not) and perceived behavioral control (the
perception of ease or difficulty of performing a behavior) (Ajzen 1991) (Fig. 2).

1.3 Aims

Lease (2005) announced that the greatest problem with the adoption of CCSs is not
technological, but attitudinal (Lease 2005). Therefore, investigating the cognitive
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Fig. 2 Theory of Planned Behavior. Source: Ajzen, I. (1991). Theory of planned behavior. Organizational
Behavior and Human Decision Processes, 50, 182
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determinants of the behavior, especially in a developing country like Iran, may guide
the future researchers in finding a better understanding on the cognitive barriers and
facilitators of CCSs. To our knowledge, however, there is no valid and reliable
instrument to assess the behavior and its determinants in the literature. Considering
the important role of perceived privacy and security in using CCSs (Hussein and Khalid
2016; Gonzalez-Martinez et al. 2015), we chose to use these concepts as two individual
constructs added to the TPB. Therefore, we decided to develop a novel TPB-based
instrument and to assess its psychometric properties with the hope to provide the
researchers in the field with a valid and reliable instrument. Our aim in the present
study was to develop and validate the Theory of Planned Behavior- Cloud Computing
Services use Questionnaire (TPB-CCSQ) to investigate the determinants of CCSs
based on TPB among faculty members in an Iranian medical university.

2 Materials and methods
2.1 Study design, setting and participants

This was a cross-sectional study conducted in 2017 on 260 faculty members in Tabriz
University of Medical Sciences, Iran. Sample size estimation was based on Cochran’s
formula among 807 faculty members within the university. Among all respondents, 240
accepted our invitation to participate in the study (Response Rate=91.95%). The
faculty members who were familiar with CC and had the history of CCSs use were
included in the study. The study lasted from August to October 2017.

2.2 Instrumentation

In order to develop the TPB-CCSQ, we conducted a comprehensive review of the
literature to create an item pool (Lu et al. 2009; Taylor and Todd 1995; Winston 2015).
The three most popular databases and one search engines)PubMed/MEDLINE, Science
Direct, Scopus and Google Scholar(were searched with special keywords of CC, CC
application, Theory of Planned Behavior, Instrumentation and perception on CC. A
researcher linked to the study crosschecked the derived data.

In total, 42 items were generated and categorized into seven subscales to
develop the instrument based on the TPB constructs: CCSs use behavior (1 item),
Intention toward CCSs use (4 items), Attitude towards CCSs Use (9 items),
Subjective Norms (6 items), Perceived Behavioral Control (9 items), Perceived
Privacy (6 items), and Perceived Security (7 items) toward CCSs. Considering the
nature of CCSs behavior and the important role of privacy and security in using
CCSs (Hamzah et al. 2017; Orehovacki et al. 2017), we chose to extend the model
and to add two new subscales to the questionnaire; perceived privacy and per-
ceived security in using CCSs.

For all constructs, except for CCSs use behavior, the items were rated on a five-point
Likert-type scale ranged from 0 to 4 (0 = totally disagree through 4 = totally agree). The
higher scores indicated more intention and positive attitude towards, and perceived
behavioral control over CCSs use. Also, the higher the scores the more perceived
privacy and security toward applying CSSs were concluded.
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The CCSs use behavior was measured applying a one-item scale: During the
previous six months, how many of CCSs (like Google Drive, Skype, Google Mail,
Research Gate, E-Learning, Dropbox, LinkedIn and so on) have you applied in your
professional works? A 4-point scaling (never (0), 1-3 items (1), 4-6 items (2), and
more than 7 items (3) was used as response format. The participants were asked to put a
check in the box that corresponded to each item. The higher was the respondents’ total
score, the higher CCSs application was concluded.

A demographic data form was also developed to investigate the demographic
characteristics of the participants, which included the following items: age, gender,
last academic degree, and academic rank.

2.3 Statistical analysis

To conduct all statistical analyses, we used the Statistical Package for Social Sciences
(SPSS) v. 17 for Windows (SPSS Inc., Chicago, IL), and AMOS software v. 22. We
also used the measures of central tendency and variability to summarize and organize
the data. In order to fill in the irregular missing values throughout data, and to approve
the normality of data distribution, we applied linear interpolation and One-Sample
Kolmogorov-Smirnov tests, respectively.

2.3.1 Content validity

In order to conduct qualitative content validity, an expert panel including 10 scholars in
the fields of biomedical informatics, health information management, health informa-
tion technology, computer engineering, and health education appraised the TBP-CCSQ.
They evaluated the grammar and wording of the items, as well as item allocation and
scaling of the scales. The expert panel checked all items and decided whether a series of
items may, adequately, cover the target construct. To assess quantitative content validity
of the scale, Content Validity Ratio (CVR) and Content Validity Index (CVI) (Nunnally
1994) were measured.

A 3-point rating scale (essential, useful but not essential, and unessential) was used
to assess CVRs (Nunnally 1994). In order to estimate CVIs, 30 scholars were asked to
comment independently on the necessity, relevance, clarity and simplicity of the items.
The relevance of the items was assessed using a four-point rating scale: a) not relevant;
b) slightly relevant; c¢) relevant; and d) completely relevant. Considering the number of
members in the expert panel, CVI values of 0.79 or more was considered satisfactory
for each statement (Nunnally 1994).

2.3.2 Face validity

Ambiguity, relevancy and difficulty of each item (Lawshe 1975) was qualitatively
assessed by the same expert panel. Quantitative face validity of the items was con-
ducted, and the importance of each item was scored based on a 5-point rating scale.
Then, the impact score of each item was assessed. The impact of each item was
calculated by multiplying the frequency of an item by its mean importance [Impact
Score = Frequency (%) x importance]. The impact score of 1.5 or higher was consid-
ered to be acceptable, as recommended previously (Goldberg et al. 1997).
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2.3.3 Reliability

We evaluated internal consistency of the instrument applying the Cronbach’s alpha
coefficient and test—retest reliability coefficient tests. Intra-class correlation coefficients
(ICC) with 95% confidence intervals (CI) were calculated; an ICC>0.70 was also
considered as acceptable. Pearson’s correlation coefficient was used to assess the
associations between the factors. The Cronbach’s alpha coefficient of 0.7 or above
was thought to be satisfactory (Babazadeh et al. 2016).

2.3.4 Construct validity

Based on a randomized split of data in the sample, Exploratory Factor Analysis (EFA)
was conducted to assess factor structure of the questionnaire. A sample of 120
participants was selected using the randomization function on SPSS v. 17. Principal
axis factoring (PAF) with direct oblimin rotation was performed to extract the factors.
Cattell’s Scree test was also used to determine the number of factors to be extracted. To
evaluate model sufficiency, Bartlett’s test of Sphericity and Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy were used. Factor loading values >0.3 were
considered as significant (Kline 2005).

Thereafter, Confirmatory Factor Analysis (CFA) with robust maximum likelihood was
also conducted on the remaining 120 respondents of the larger overall sample to evaluate
the fit between the EFA extracted model and the observed data. The CFA model with the
robust maximum likelihood was used to estimate the model parameters. The absolute fit of
the model to data was evaluated using the x2 statistic, comparative fit index (CFI), Tucker-
Lewis Index (TLI), and the root mean square error of approximation (RMSEA). The model
was considered acceptable if x2/df was between 1 and 5, TLI was more than 0.9, CFI was
greater than 0.8, and RMSEA was <0.05 (good fit) or between 0.05 and 0.08 (adequate fit).
The level of significance was considered to be 0.05, a priori.

3 Results
3.1 Sample characteristics

Among all 240 respondents, 145 were male (60.4%). The age of participants was
ranged from 27 to 68 years (Mean = 43.4; Standard Deviation = 8.5). A majority of the
participants were assistant professor (n =131, 54.8%) and had Ph.D. degree (n=117,
48.7%). The duration of working as a faculty member was ranged from 10 to
401 months (Mean = 164.1 months; SD = 112.8 months).

3.2 Content validity

Based on the recommendations of the expert panel and after measuring CVI and CVR,
10 out of 42 items were revised following the quantitative results and qualitative
recommendations. For quantitative evaluation of the content validity, CVI (ranged
between 0.8 and 1) and CVR (ranged between 0.6 and 1) showed satisfactory results
for each item and consequently for the CCSQ.
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As the expert panel recommended, we removed 7 items from the initial 42 items of
the instrument and therefore, the TPB-CCSQ with 35 items was included in the CVR
and CVI process. The Impact Score and the CVR value for all TPB-CCSQ items were
more than 1.5 and 0.62 (Lawshe 1975), respectively, and therefore no item was deleted;
however, in qualitative content validity, some modifications were made on the wording
and phrasing of some items. Eventually, 35 items remained (Table 1).

3.3 Factor structure

In EFA, we found the Kaiser-Meyer-Olkin measure of sampling adequacy (Bartlett’s
test of sphericity) for the scale to be 0.874 (Approx. x2 (496)=4181.60; P<0.001).
The number of items, CVIs, CVRs, mean and SD, range, skewness and kurtosis as well
as ceiling and floor effects of the factors are presented in Table 1.

Six factors were extracted with eigenvalues more than 1, by which, in total 63.34%
of all variance between the items was explained. Cattell’s scree test indicated that
between 4 and 7 factors may be extracted. Visual inspection and the hyperplane count
were considered to determine the simple structure and the best solution, respectively.
So, multiple runs of factor analysis, varying the number of factors, were conducted and
finally, the five factor solution distinguished as the clearest pattern of loading. Five
items were deleted from the analysis due to low communalities (less than 0.2) (1 item
from attitude, subjective norms and perceived behavioral control and 2 items from
privacy). After deleting these items, EFA was reiterated to obtain the best solution. This
final solution explained 59.23% of all variance (Table 2). Table 2 shows the rotated
factor pattern coefficient for this solution as well as some related information.

The measurement model (Fig. 3) was found to be with a good fit to the data in the
assumed model, and all the scales were found to be significant within an acceptable
range (x2 [393]=710.178, p<0.001, CFI=0.916, NF1=0.831, TLI=0.907,
RMSEA = 0.058[(0.051-0.065]).

3.4 Reliability

As there is shown in Table 2, Cronbach’s alpha and ICCs for all the five factors
were acceptable (more than 0.7). Bivariate correlations for all the factors are
indicated in Table 3. Statistically significant correlations were found between all
factors. The highest and the lowest correlations were observed between the
factors 1 and 5 (r=0.567) and between the factors 2 and 5 (r=0.209),
respectively.

4 Discussion

In this study, we aimed to develop and validate the TPB-CCSQ to investigate the
cognitive determinants of CCSs among faculty members in a medical university in
Tabriz, Iran. With a good level of cost-benefit (Chandra and Borah 2012), CCSs has a
significant role in advancing educational goals, like solving E-learning problems (El-
Ala and Awad 2012), practicing the scholarship of teaching and learning (Thomas
2011), and public health education (Botts et al. 2010). However, there is a great lack of
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Table 1 Summary of psychometric properties of TPB-CCSQ

Scale Number of CVIs CVRs  Number of Range of Mean (SD)  Kurtosis  Skewness  Floor Ceiling effect
items before EFA items after EFA  scale after EFA effect % %

Attitude toward CCSs 7 0.94 0.78 6 0-24 12.08 (3.5) —.26 —-.08 0 0

Subjective Norms 6 0.92 0.79 5 0-20 9.36 (3.5) —.04 .16 0.8 0

Perceived Behavioral Control 8 0.93 0.77 7 0-28 10.26 (3.8) —.14 -.17 0.8 0

Perceived Privacy 5 0.99 1 - 0-20 - - - - -

Perceived Security 6 0.98 0.9 - 0-24 - - - - -

Perceived Privacy/Security - - - 9 0-36 9.04 (5.9) -15 .55 6.3 4

Intention 3 0.98 0.78 3 0-12 5.6 (2.3) -.56 -.09 4.6 0

sa160jouYd3| UOIRWIOU| pUB UoNedINp3]
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Table 2 Factors and factor loading for each test item

Item  Item description F1 F2 F3 F4 F5
Att5 CCSs use increases the effectiveness of my works. 867 303 365
Att6 CCSs use can be useful for me to advance my scientific goals. 831 308 301
Att3 CCSs use increases productivity in my works. .803 312 372
Att2  CCSs use increases the possibility of success in my works. 764 .309 398
Att7 CCSs use can be useful for me to advance my lifespan goals. 722 319 314
Att4  CCSs use is expected to increase my flexibility in using new technologies .635 327
Secur4 851

Secur5 1 feel security while transferring my information through CCSs 820

Secur6 The security systems applied in CCSs are strong enough to protect my information. 804

Securl 784 369

Priv3 I feel security while retrieving and backing up my private information. 725 360 362

Priv2 709

Secur2 I trust CCSs. 549 372

Privl I have control over my information booked in CCSs. 548 404

Secur3 I believe that my scientific documents booked in CCSs will remain private. 447

PBC3 157 314

PBC6 CCSs are always well implemented. 673

PBC5 I book my scientific/research documents in CCSs. .653 .340

PBC1 The internet hackers cannot access my booked data on the Internet. 321 618

PBC2 I have the necessary resources to use CCSs. 606

Inten2 I have the needed knowledge to use CCSs. 386 .869

Inten3 It is possible for me to use CCSs. 784

Inten] Considering the needed resources, opportunities and knowledge, it is easy for me to use CCSs. 778

SN3 407 .760
SN2 I’m sure that I can use CCSs whenever I want. 432 733
SN1 [ have decided to use CCSs for storing/sharing my information more than before 356 676

sa160jouYd3] UOIeWIOU| pue UoneINpP3
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Table 2 (continued)

Item  Item description F1 F2 F3 F4 F5
SN4 483 .628
SN6  From the next month, I am going to use CCSs-based virtual education for my learning/educating processes 534
PBC4 From the next month, I am going to use CCSs for storing/sharing my information. .306 351

From the viewpoints of my important others (my dean, peers) I should use CCSs

From the viewpoints of information technology specialists I should use CCSs

From the viewpoints of those who impact my performance I should use CCSs

Considering the necessity of using new educational technologies, the scientific community expects me to use

CCSs.

My university stakeholders, totally, expect me to use CCSs for storing/sharing information.

Infrastructural and technical barriers cannot inhibit me to use CCSs

Initial Eigenvalues 8.73 3.76 2.6 1.93 1.85

Extraction sums of squares 25.99 10.47 6.59 4.64 4.36

Percent of variance explained 27.29 11.76 8.14 6.03 5.79

Cronbach o 91 .89 .82 78 .76

ICC (95% CI) 94 91 .89 .94 .90

(91-97 (.89-.93) (.86-.92) (.92-97) (.88-.93)

Bold entries are the highest commonalities

Extraction Method: Principal Axis Factoring. Rotation Method: Oblimin with Kaiser Normalization; Factor] = Attitude; Factor2 = Privacy/Security; Factor 3 = Perceived Behavioral

Control; Factor 4 = Intention; Factor 5 = Subjective Norms

sa160jouYd3| UOIRWIOU| pUB UoNedINp3]
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valid and reliable instruments to assess CCSs use and its determinants in the literature.
Such efforts to develop valid and reliable tools may be helpful in.

Our findings indicated the TPB-CCSQ as a valid and reliable instrument to inves-
tigate the cognitive factors related to CCSQ in educational and scientific settings. In
order to confirm various sub-scales within the scale, and to assess the factor loadings at
the level of whole scale, an initial comprehensive principal component analysis with

Table 3 Pearson correlation coefficients between with the factors and Intention among the participants (n =
260)

Structures 1 2 3 4 5
L. Attitude 1

2. Privacy/Security 369 1

3.Percieved Behavioral Control 408 382 1

4. Intention 410 404 382 1

5. subjective Norms 567 209 228 282 1

Correlation is significant at the 0.01 level (two-tailed)
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satisfactory results was performed. Although the factor-confirmation process resulted in
removal of five items, due to low communalities, from the scale, no essential content
was removed from the scale. As recommended by DeVon et al. (Devon et al. 2007), we
tried to keep the instrument as succinct as possible without need for supplementary
content. The factor structure we found was so clear to define the determinants of CCSs
use. The first two factors were, particularly so strong that explained together more than
39% of the total variance. Factor 1 refers to attitude toward using CCSs and factor 2
refers to perceived privacy/security in using CCSs. After removing the five items, the
scale was shorten, which led us to an enhanced and reliable version of the TPB-CCSQ
with five sub-scales and 30 items.

Perceived privacy and security are not formal constructs of TPB. Several previous
studies, however, have suggested perceptions of privacy and security as important determi-
nants for CCSs use (Hussein and Khalid 2016; Gonzalez-Martinez et al. 2015). Therefore,
we decided to extend the theory and incorporate, for the first time, these two concepts as two
distinct determinants of CCSs use to provide a better coverage on the cognitive determinants
of the behavior. After factor analysis, we found that the items of these two constructs were
loaded on one factor (Factor 2). So, we named the factor as perceived security/privacy.

In reliability analysis, both internal consistency and test-retest reliability of the TPB-
CCSQ were shown to be satisfactory. The Cronbach’s « coefficient and ICCs for all
factors were more than .75 and .88, respectively, which indicate the reliability of the
instrument. In several previous studies (Moradzadeh et al. 2017; Nadrian et al. 2014;
Toopchian et al. 2017; Yari et al. 2014) these two indices have been applied to confirm
the reliability of instruments. Moreover, the simplicity and clarity of the instrument
were ensured by the face and content validity conducted in the study. The relevancy of
the items to the factors was also confirmed with CVI.

The results of our study showed a small difference between the total variance explained in
six (63.2%) and five (59.2%) factors solutions. On the other hand, after declining the number
of factors to five, the total variance explained by each factor was increased in all factors. In
the five factor solution, we also found a clearer pattern of item loading. Therefore, it may be
approved that the five factor solution was the best solution in the present study.

As Gorsuch (Gorsuch 1983) suggested, we presented the correlations between the
factors in the present study, which may help future researchers in comparing their
results with those of our study. Gorsuch interpreted the correlation between a factor and
its associated factor scores like alpha which shows the stability of each factor.

The results of the study indicated no ceiling or floor effects for the TPB-CCSQ.
Floor and ceiling effects are matter of concern when more than 15% of the study
participants achieve the lowest and highest possible scores, respectively (Mchorney and
Tarlov 1995). This finding confirms the feasibility of the instrument.

In the present study, the extracted factors altogether explained about 59% of total
variance between the items, which may be considered as an evidence for applicability
of TPB. In other words, TPB may be applied as a theoretical framework to determine
the cognitive determinants of CCSs behavior in educational and academic fields.

4.1 Limitation

In order to estimate the participants’ use of CCSs, we relied on the self-reported data,
which may be considered as a limitation for the study. Also, a true picture of CCSs use
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may not be reflected by respondents, as a result of social desirability for providing
positive responses. All respondents in our study were from a particular setting—faculty
members in an Iranian medical university. Therefore, further researches are suggested
among different populations in different educational settings to confirm scale validity
and reliability. We specifically developed the TPB-CCSQ for faculty members in
medical universities. However, with some minor changes, the scale may be applied
to assess cognitive determinants of CCSs use in different populations.

4.2 Conclusion

Our findings in the present study demonstrated validity, reliability, simplicity and
functionality of the TPB-CCSQ. To the best of our knowledge, this tool is the only
TPB-based scale developed to investigate the cognitive determinants of CCSs use in
educational settings. We can therefore recommend this instrument to information
technology researchers, community agencies and educational organizations delivering
CCSs as a practical and useful tool to capture the cognitive determinants of CCSs
among higher education faculty members. Such investigations may provide decision
makers and stakeholders in educational settings with finest available information prior
to designing interventional programs aiming at CCSs use promotion. Further studies in
different educational settings are recommended to compare the dimensions of instru-
ment in different communities.
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