
  information

Article

Readiness and Success of Ubiquitous Learning in
Indonesia: Perspectives from the Implementation
of a Pilot Project

A’ang Subiyakto * , Nur Aeni Hidayah, Gregoryo Gusti and Muhammad Ariful Hikami

Department of Information System, Universitas Islam Negeri (UIN) Syarif Hidayatullah Jakarta,
South Tangerang 15412, Indonesia; nur.aeni@uinjkt.ac.id (N.A.H.); gregoryo.gusti13@mhs.uinjkt.ac.id (G.G.);
muhammadarifulhikami13@mhs.uinjkt.ac.id (M.A.H.)
* Correspondence: aang_subiyakto@uinjkt.ac.id; Tel.: +62-812-1990-989

Received: 31 December 2018; Accepted: 14 February 2019; Published: 25 February 2019
����������
�������

Abstract: The implementation of ubiquitous learning (u-learning) is a good opportunity to address
the affordability, accessibility, and quality issues of the higher education sector that are present in
many countries. However, its broad application is still limited within the instructionist paradigm.
Improving its implementation performance is a challenge for researchers and practitioners. This study
aimed to understand the readiness and success status of u-learning implementation in Indonesia
and to assess factors influencing the status based on stakeholder perspectives. A mixed methods
inquiry with the sequential nested strategy was carried out by focusing on a quantitative analysis.
The findings revealed that the readiness constructs influence u-learning performance. The study
may contribute, theoretically and practically, to future studies, especially u-learning implementation
studies, from the perspective of a developing country.
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1. Introduction

Inevitably, mobile technology use among developing countries has been increasing since the last
decade [1]. The subscription rate of cellular technology per 100 inhabitants is more than 100, and more
than 80 of those 100 are Internet users. This technology has contributed to enabling the development
of higher education in various countries [2,3]. This is related to affordability, accessibility, and quality
issues in education [4]. One of the implementation trends in this sector is u-learning. Virtanen, et al. [5]
described it as being similar to mobile learning (m-learning) or electronic learning (e-learning) in terms
of the learning context. The difference is in regard to the technology used [5]. In this case, e-learning
refers to the interactivity and personalization of the learning aspects of computer network technology;
m-learning extends this with the mobility aspects by using mobile devices; and u-learning covers
both learning systems with context awareness and flexibility aspects of mobile technology. A number
of studies (e.g., [5–7]) explain that u-learning is like the next generation of m-learning. Despite the
fact that using u-learning does not guarantee outcomes of learning activities, it is like a catalyst to
improve the affordability, accessibility, and quality of the learning process [4,8]. A meta-analysis study
by Pimmer, Mateescu and Gröhbiel [6] confirmed findings of previous studies [9,10], that is, that the
use of mobile technology for educational purposes has shown positive learning outcomes.

Unfortunately, despite the use of ubiquitous technology in education being proven to have a
positive effect on learning outcomes, its broad application in higher education is still limited [6].
In addition, Pimmer, Mateescu and Gröhbiel [6] also indicated that the expected higher education
transformation is still unconfirmed, because most studies on the topic tend to employ instructionist
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paradigms. Not only among developing countries, but even in other countries, attaining benefits
may also still be a challenge among higher education institutions (HEIs). Chan and Reich [11] and
Subiyakto and Ahlan [12] revealed that in order to obtain technology implementation benefits, the first
challenge is how to be successful in the implementation. Conversely, failure of implementation
will bring losses or even influence business operation continuity [13]. This may be related to
the digital divide issue [6,14,15]. A statistical report by International Telecommunication Union
(ITU) [1] demonstrated that despite the fact that the number of mobile users in developing countries
has been increasing significantly since the 2000s, this has not resulted in Internet subscription
growth. Beringer, et al. [16], Davis [17], and Subiyakto, et al. [18] noted that technological
implementation performance may also refer to stakeholder perceptions. Many previous studies
about information technology (IT) implementation success [19–24] reported that the performance of
technology implementation demonstrates the efficiency, effectiveness, user satisfaction, and conformity
with a development plan. Referring to Parasuraman and Colby [25], this may relate to technology
readiness issues.

With respect to the above-mentioned phenomenon, this study aimed to understand the readiness
and success status of u-learning implementation and to assess factors influencing the status.
An understanding based on the perspectives of involved stakeholders and an assessment following
the research model were the objectives of the study. The expectations were that the findings could
be among the theoretical points regarding the readiness and success of u-learning implementation
from the Indonesian HEI perspective in particular. We hope that the findings can offer practical help to
stakeholders for implementation in the sampled institution. In order to guide the research process,
two research questions were asked:

• How can we know the status of the readiness and success of u-learning implementation?
• What are the factors influencing the readiness and success of u-learning implementation?

This article is divided into six sections. The first section is the introduction and describes the
research programs. In the second section, we elucidate a literature review of the topic and present the
model and hypothesis of development used in the study. The third section describes the methodological
aspects of this mixed methods study. It is followed by the results in the fourth section. In the fifth
section, we interpret and discuss the study results, elucidate limitations of the study, and offer
suggestions for future work. Lastly, the paper ends with a conclusion.

2. Theoretical Framework

Researchers and practitioners have been interested in the performance constructs of information
technology (IT) projects since the early times of the computer-based business era of the 1960s. In that era,
efficiency and effectiveness constructs were popular research themes. These themes were then extended
into different constructs, such as usability, satisfaction, acceptance, readiness, and success [25–33].
The incision, interrelations, and combinations among the constructs can be clearly seen across the
above-mentioned extensions, for example, the unified theory of acceptance and use of technology
(UTAUT) [34] and technology readiness and acceptance (TRA) [35] models. In short, this is why several
scholars [36–38] indicated that most information system (IS) models are developed based on prior
model theories rather than using empirical research.

In this study, Subiyakto’s [39,40] information system readiness and success (ISRS) model was
adopted and adapted in the context of u-learning implementation performance (Figure 1) in terms
of continuous model development [41,42]. The model itself was developed by combining Delone
and McLean’s [43] IS success (ISS) model and Parasuraman and Colby’s [25] technology readiness
index (TRI) model [39,40]. The combination was done following the processional and causal model
assumption of the ISS model [43–45].
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Figure 1. Research model adopted and adapted from Subiyakto’s [39,40] ISRS model. 

Like Delone and McLean’s assumption, which combined the logic of communication [46] and 
information influence theories [47], the ISRS model was proposed by adopting the above-mentioned 
logic and combining it with Parasuraman and Colby’s [25] readiness constructs. Subiyakto [39,40] 
explained that the combination assumption was developed by considering the essential issues of 
stakeholder readiness in IT/IS projects [12,16-18,48-51] referring to the input–process–output (IPO) 
logic of Davis and Yen’s [52] information processing theory and the process logic of Kellogg’s [53] 
model development theory. The readiness constructs of the TRI model [25], namely, optimism 
(OPT), innovativeness (INN), discomfort (DIS), and insecurity (INS), were then placed in the input 
dimension of the ISRS model. The four constructs of the ISS model [43], namely, information quality 
(INQ), system quality (SYQ), service quality (SVQ), and user satisfaction (USF), were then 
positioned in the process dimension, and the information system success (ISS) construct adapted 
from the net benefits of the ISS model was used to construct the output dimension. In brief, 23 
relational hypotheses of the ISRS model were then proposed based on the assumption of model 
development (Figure 2). 

 
Figure 2. Hypothesis development of ISRS model following its development assumption [25,39,40,43]. 

Figure 1. Research model adopted and adapted from Subiyakto’s [39,40] ISRS model.

Like Delone and McLean’s assumption, which combined the logic of communication [46] and
information influence theories [47], the ISRS model was proposed by adopting the above-mentioned
logic and combining it with Parasuraman and Colby’s [25] readiness constructs. Subiyakto [39,40]
explained that the combination assumption was developed by considering the essential issues of
stakeholder readiness in IT/IS projects [12,16–18,48–51] referring to the input–process–output (IPO)
logic of Davis and Yen’s [52] information processing theory and the process logic of Kellogg’s [53]
model development theory. The readiness constructs of the TRI model [25], namely, optimism (OPT),
innovativeness (INN), discomfort (DIS), and insecurity (INS), were then placed in the input dimension
of the ISRS model. The four constructs of the ISS model [43], namely, information quality (INQ), system
quality (SYQ), service quality (SVQ), and user satisfaction (USF), were then positioned in the process
dimension, and the information system success (ISS) construct adapted from the net benefits of the
ISS model was used to construct the output dimension. In brief, 23 relational hypotheses of the ISRS
model were then proposed based on the assumption of model development (Figure 2).
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With respect to the research implementation, Tables 1 and 2 present a list of indicators for each
variable and a list of statements used in the questionnaire in the study, respectively.
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Table 1. List of indicators [39,40].

Variable Indicators

OPT Ease, connectivity, efficiency, effectiveness, productivity

INN Problem solving, independence, challenge, stimulation, competitiveness

DIS Complexity, difficulty, dependence, lack of support, inappropriateness

INS Failure, threat, reducing interaction, distraction, incredulity

INQ Accuracy, timeliness, completeness, consistency, relevance

SYQ Ease of use, maintainability, response time, functionality, safety

SVQ Responsiveness, flexibility, security, functionality, extension

USF Efficiency, effectiveness, flexibility, overall satisfaction

ISS Learning efficiency, learning effectiveness, user satisfaction, productivity
improvement, competitive advantage

Table 2. List of questionnaire statements [39,40].

Indicator Statements in the Questionnaire

OPT1 System is free from constraints, difficulties, and troubles
OPT2 System can be connected easily with other systems
OPT3 System is operated with minimal resources
OPT4 System is operated with maximal output
OPT5 System is operated efficiently and effectively
INN1 System is a problem-solving tool for users
INN2 System helps users to be free from controls or influences
INN3 System supports users in achieving goals in a difficult situation or problem
INN4 System encourages users to achieve goals
INN5 System supports users to be more successful than their competitors
DIS1 System confuses users in its operation
DIS2 System cannot be operated easily
DIS3 System cannot be operated freely
DIS4 System is operated without a full support operation
DIS5 System is inappropriate to its implementation planning
INS1 System is unsuccessful at operating appropriate to its implementation planning
INS2 System is in a situation that could cause harm or danger
INS3 System makes users become less in interactions
INS4 System makes users unfocused as to their importance
INS5 System is dubious to use
INQ1 Information is produced accurately
INQ2 Information is produced timely
INQ3 Information is produced completely
INQ4 Information is produced consistently within the system operation
INQ5 Information is produced appropriate to the user’s need
SYQ1 System is easy to use
SYQ2 System is easy to maintain
SYQ3 System responds quickly to given commands
SYQ4 System is able to carry out all of the planned functions
SYQ5 System is safe to use
SVQ1 System gives its services quickly
SVQ2 System gives its services flexibly, appropriate to the user situation
SVQ3 System gives safe services
SVQ4 System gives its services appropriate to the functional requirements
SVQ5 System gives its services over the required functions
USF1 Users are satisfied with the efficiency of the system
USF2 Users are satisfied with the effectiveness of the system
USF3 Users are satisfied with the flexibility of the system
USF4 Users are satisfied with the system performance
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Table 2. Cont.

Indicator Statements in the Questionnaire

ISS1 System improves the efficiency of the learning process
ISS2 System improves the effectiveness of the learning process
ISS3 Overall, system improves user satisfaction in the learning process
ISS4 System improves the productivity of the institution
ISS5 System gives competitive advantages for the institution

3. Research Methods

This mixed methods study was conducted in eight phases (Figure 3). A sequential nested strategy
with major quantitative inquiry was used in the study [54–56]. The population was composed of
approximately 25,776 people, including students, staff members, managers, and academicians of the
sampled university. Multistage purposive sampling was determined by considering the key informant
characteristics [57–59] of the participants, especially with regard to their direct involvement in the
system’s implementation. About 150 respondents were chosen for the survey and 3 for the interview.
With respect to the research program, the researchers developed the research model (Figure 1) by
adopting and adapting Subiyakto’s [39,40] ISRS model in the third phase of the study.

In the instrument development phase, in addition to questionnaires broken down from the
developed model and interview questions developed referring to the project management phases
(initiation, planning, implementation, and impact steps), tools were also developed considering the
research questions proposed in the study. The questionnaire comprised 48 questions, including 3
respondent profile questions, 1 question on the readiness success profile, and 44 examination questions
on a 5-point Likert scale (Table 2). On the other side, the researchers emphasized the interview within
four themes to explore the status of the system implementation project, that is, the project initiative,
its management, system implementation, and impact.
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With respect to the research strategy, the researchers sequentially collected data using the survey
and then interviews. First, the paper-based questionnaire was distributed to the selected respondents,
with respect to the response rate of the survey method [60]. This was followed by interviews with
the participants. Approximately 150 valid responses and a number of interview transcripts were
then processed with MS Excel 2013 and MS Word 2013 as the input materials of the data analysis
stage. The researchers used IBM SPSS 20 to analyze the demographic data in the descriptive data
analysis phase. As described by Christopher, et al. [61], this analysis stage was then used to predict
the data distribution in terms of confirming the inferential analysis results in the interpretation stage.
The partial least squares structural equation modeling (PLS-SEM) method using SmartPLS 2.0 was
used to analyze the 5-point Likert data related to the outer and inner assessment parts of the model.
The analysis software was selected by considering the relatively small amount of collected data and
the power analysis point of the tools [62–67]. Sequentially, the collected documents and transcripts of
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the interview were analyzed through categorizing and indexing the content tendencies following the
four processional themes determined previously [68–70] using MS Word 2013 and MS Excel 2013.

In the interpretation phase, the researchers interpreted the results of the data analysis by
considering each research question, respectively. In addition to the results of the descriptive analysis
being used to present the data distribution, these results were also combined with the results of
the content analysis for answers to the first question of the study, how to describe the status of the
readiness and success of system implementation. Sequentially, results of the PLS-SEM analysis were
used to analyze responses to the second question, in regard to factors influencing the readiness and
success of the u-learning implementation. In this phase, the researchers focused on the results of the
hypothetical examinations. It was performed appropriate to the research strategy, which focused
on the quantitative method. In short, referring to Venkatesh, Brown and Bala [55], this was done to
determine the complement, completeness, development, expansion, confirmation, compensation, and
diversity points of the findings. The inferences were then discussed by comparing the basic theories
used in the model development and findings from previous studies. Lastly, conclusions were proposed
together with the contribution, limitation, and recommendation points of the research.

4. Results

4.1. Results of the Descriptive Analysis

Table 3 presents the respondent profiles in terms of gender, age, position, and education
characteristics. It can be seen that there were more male respondents (±55%) than female respondents
(±45%). The majority (±96%) were third-year students at the university under 25 years old.
Descriptively, Table 4 shows that most respondents (about 137, ±92%) revealed considerable effects
of the readiness constructs of the system performance and around 48 persons (±32%) expressed the
significant impact of the performance.

Table 3. Profiles of respondents.

Profile Characteristics Number Percentage

Gender
Male 82 54.67

Female 68 45.33

Age

<25 years 144 96.00
26–30 years - -
31–40 years 1 0.67
>40 years 5 3.33

Position
Academician 5 3.33

IT staff 1 0.67
Student 144 96.00

Education

Doctor 1 0.67
Master 4 2.67

Bachelor 1 0.67
High school 144 96.00

Table 4. Influences of readiness issue on the success of u-learning.

Opinion Number Percentage

No opinion 0 -
No impact 1 0.67

Slight impact 12 8.00
Considerable impact 89 59.33

Significant impact 48 32.00
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4.2. Results of the Inferential Analysis

Referring to a number of PLS-SEM studies [62–67], the outer model assessments were conducted
to assess the psychometric properties of the indicators. Four sequential and repeated assessments of
this analysis stage were indicator reliability, internal consistency reliability, convergent validity, and
discriminant validity assessment.

• The indicator reliability assessment was carried out using two criteria: the threshold rate of
the item loading value being 0.7 or above and a comparison of the item cross-loading values
among the variables. In the sequence and repetition procedure with the internal consistency
reliability assessment using composite reliability (CR) with the threshold level of 0.7 or above,
both assessments rejected 17 of the 44 indicators: OPT1, OPT2, INN1, INN4, INS2, INS3, INS4,
DIS1, DIS2, INQ2, SYQ1, SYQ2, SYQ5, SVQ3, SVQ4, ISS4, and ISS5 (Figure 4 and Table 5).

• The convergent validity assessment was conducted using the average variance extracted (AVE)
value with a threshold of 0.5 or above. Table 5 shows that AVE values of the nine variables met
the threshold.

• The discriminant validity assessment was tested by analyzing Fornell and Larcker’s [71] square
root matrix of the AVE for prevention of multicollinearity issues. Table 6 presents the results.

Information 2019, 10, x FOR PEER REVIEW  7 of 17 

 

Education 

Doctor 1 0.67 
Master 4 2.67 

Bachelor 1 0.67 
High school 144 96.00 

Table 4. Influences of readiness issue on the success of u-learning. 

Opinion Number Percentage 
No opinion 0 - 
No impact 1 0.67 

Slight impact 12 8.00 
Considerable impact 89 59.33 

Significant impact 48 32.00 

4.2. Results of the Inferential Analysis 

Referring to a number of PLS-SEM studies [62-67], the outer model assessments were 
conducted to assess the psychometric properties of the indicators. Four sequential and repeated 
assessments of this analysis stage were indicator reliability, internal consistency reliability, 
convergent validity, and discriminant validity assessment. 

• The indicator reliability assessment was carried out using two criteria: the threshold rate of the 
item loading value being 0.7 or above and a comparison of the item cross-loading values among 
the variables. In the sequence and repetition procedure with the internal consistency reliability 
assessment using composite reliability (CR) with the threshold level of 0.7 or above, both 
assessments rejected 17 of the 44 indicators: OPT1, OPT2, INN1, INN4, INS2, INS3, INS4, DIS1, 
DIS2, INQ2, SYQ1, SYQ2, SYQ5, SVQ3, SVQ4, ISS4, and ISS5 (Figure 4 and Table 5).  

 
Figure 4. Results of SmartPLS calculation, with respect to measurement model assessments.  Figure 4. Results of SmartPLS calculation, with respect to measurement model assessments.

Table 5. Cross-loading of indicator items.

Item
Cross-Loading

CR AVE R2
DIS INN INQ INS OPT ISS SVQ SYQ USF

DIS3 0.729 −0.130 −0.210 0.389 −0.125 −0.253 −0.183 −0.188 −0.278 0.810 0.588
DIS4 0.846 −0.182 −0.242 0.459 −0.096 −0.296 −0.266 −0.317 −0.242
DIS5 0.719 −0.086 −0.268 0.459 −0.107 −0.194 −0.150 −0.113 −0.219
INN2 −0.159 0.808 0.278 −0.025 0.264 0.218 0.289 0.109 0.247 0.845 0.645
INN3 −0.126 0.778 0.232 −0.049 0.271 0.211 0.248 0.230 0.234
INN5 −0.146 0.822 0.303 −0.033 0.272 0.173 0.205 0.143 0.105
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Table 5. Cont.

Item
Cross-Loading

CR AVE R2
DIS INN INQ INS OPT ISS SVQ SYQ USF

INQ1 −0.305 0.149 0.770 −0.312 0.226 0.306 0.343 0.223 0.328
INQ3 −0.249 0.225 0.708 −0.156 0.151 0.222 0.289 0.133 0.256 0.822 0.536 0.230
INQ4 −0.213 0.375 0.729 −0.165 0.190 0.320 0.367 0.271 0.387
INQ5 −0.141 0.219 0.720 −0.197 0.290 0.296 0.431 0.200 0.310
INS1 0.490 −0.133 −0.293 0.893 −0.034 −0.250 −0.321 −0.293 −0.281 0.828 0.707
INS5 0.462 0.093 −0.173 0.785 −0.113 −0.265 −0.204 −0.272 −0.206
OPT3 −0.173 0.293 0.288 −0.079 0.916 0.343 0.262 0.302 0.280 0.916 0.785
OPT4 −0.143 0.311 0.250 −0.098 0.911 0.321 0.237 0.294 0.300
OPT5 −0.051 0.287 0.244 −0.032 0.827 0.342 0.281 0.187 0.294
ISS1 −0.312 0.130 0.306 −0.308 0.273 0.862 0.409 0.328 0.609 0.877 0.706 0.530
ISS2 −0.276 0.240 0.329 −0.273 0.404 0.910 0.412 0.353 0.626
ISS3 −0.234 0.266 0.364 −0.177 0.271 0.739 0.517 0.384 0.536

SVQ1 −0.174 0.226 0.407 −0.231 0.235 0.428 0.823 0.483 0.515 0.801 0.573 0.225
SVQ2 −0.074 0.214 0.330 −0.143 0.133 0.388 0.738 0.378 0.375
SVQ5 −0.342 0.267 0.373 −0.340 0.284 0.385 0.706 0.362 0.371
SYQ3 −0.250 0.162 0.293 −0.328 0.295 0.412 0.462 0.897 0.416 0.843 0.730 0.201
SYQ4 −0.232 0.187 0.191 −0.235 0.203 0.298 0.472 0.809 0.320
USF1 −0.285 0.140 0.361 −0.291 0.255 0.683 0.432 0.307 0.890 0.917 0.734 0.401
USF2 −0.315 0.268 0.428 −0.302 0.314 0.711 0.455 0.408 0.920
USF3 −0.279 0.220 0.380 −0.192 0.270 0.536 0.575 0.391 0.827
USF4 −0.206 0.232 0.349 −0.215 0.289 0.456 0.473 0.397 0.783

Table 6. Fornell and Larcker’s [71] square root matrix.

Variable DIS INN INQ INS ISS OPT SVQ SYQ USF

DIS 0.767
INN −0.179 0.803
INQ −0.309 0.336 0.732
INS 0.565 −0.044 −0.286 0.841
ISS −0.327 0.252 0.396 −0.302 0.840

OPT −0.141 0.335 0.295 −0.080 0.378 0.886
SVQ −0.267 0.312 0.492 −0.321 0.530 0.293 0.757
SYQ −0.282 0.201 0.290 −0.335 0.422 0.297 0.543 0.854
USF −0.320 0.250 0.444 −0.295 0.705 0.328 0.561 0.436 0.857

In short, the results of these outer model assessments demonstrate that the outer part of the
model shows statistically good psychometric properties. Details can be in Figure 4 and Tables 5 and 6.
In regard to the reliability and validity level of the indicator items, structural model assessments were
then recommended [62–67].

Structural model assessments were carried out in order to analyze the outer part of the model
using the path coefficient (β), the coefficient of determination (R2), t-test, effect size (f 2), predictive
relevance (Q2), and relative impact (q2) assessment [62–67].

• The β assessment was performed using a threshold of 0.1 or above to identify the significance
of the path influences among variables of the model. Figure 4 and Table 7 present 11 significant
paths and 12 insignificant ones.

• The R2 assessment was done using three thresholds: around 0.670, substantial; about 0.333,
moderate; and approximately 0.190 or lower, weak. Figure 4 and Tables 5 and 7 demonstrate that
R2 of ISS was the highest among variances of the five target endogenous variables. This means
that the INQ, SYQ, SVQ, and USF variables described almost substantial variance (±53%) of the
variable. Meanwhile, variances of the INQ, SYQ, and SVQ variables were explained weakly in
around 23%, 20%, and 22%, respectively, by the OPT, INN, DIS, and INS variables. The variance
of the USF variable was explained by the OPT, INN, DIS, INS, INQ, SYQ, and SVQ variables in
the moderate value (±40%).
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• The t-test was performed by employing a two-tailed test with t-values 1.96 (significance level
of 5%) to present the hypothesis acceptances. Table 7 and Figure 5 show 10 acceptances and
13 rejections of the hypotheses.

• The f 2 assessment was performed to predict the influence of each variable on another one in
the inner part of the model using thresholds of approximately 0.02, small; 0.15, medium; and
0.35, large influence. USF→ISS is the only path with a large effect and the rest have small effects
(Table 7).

• The Q2 assessment was conducted via a blindfolding method using a threshold above zero for
presenting predictive relevance of the target endogenous variable. Table 7 shows that all of the
paths presented their predictive relevance.

• The q2 assessment was done via the blindfolding method with thresholds of 0.02, 0.15, and 0.35 for
small, medium, and large effect sizes. The aim was to know the relative impact of the predictive
relevance. Table 5 shows that USF and ISS are the only two paths with medium effect size;
the others have small effect sizes.

Information 2019, 10, x FOR PEER REVIEW  10 of 17 

 

H17 INQ→USF 0.162 0.604 0.029 0.023 Sign R M S PR S 

H18 INQ→ISS 0.050 1.688 0.004 0.009 Insign R M S PR S 

H19 SYQ→USF 0.130 1.172 0.017 0.036 Sign R M S PR S 

H20 SYQ→ISS 0.084 1.380 0.010 0.006 Insign R M S PR S 

H21 SVQ→USF 0.336 1.421 0.107 0.075 Sign R M S PR S 

H22 SVQ→ISS 0.142 3.313 0.019 0.008 Sign A M S PR S 

H23 USF→ISS 0.566 7.489 0.400 0.221 Sign A M L PR M 

 
Figure 5. Results of hypothetical assessment with 13 hypothesis rejections. 

• The f2 assessment was performed to predict the influence of each variable on another one in the 
inner part of the model using thresholds of approximately 0.02, small; 0.15, medium; and 0.35, 
large influence. USFISS is the only path with a large effect and the rest have small effects 
(Table 7). 

• The Q2 assessment was conducted via a blindfolding method using a threshold above zero for 
presenting predictive relevance of the target endogenous variable. Table 7 shows that all of the 
paths presented their predictive relevance.  

• The q2 assessment was done via the blindfolding method with thresholds of 0.02, 0.15, and 0.35 
for small, medium, and large effect sizes. The aim was to know the relative impact of the 
predictive relevance. Table 5 shows that USF and ISS are the only two paths with medium effect 
size; the others have small effect sizes. 

In summary, the inferential analysis results describe two points. First, despite the fact that 17 of 
the model indicators are rejected in the outer model assessment, the results provide good 
psychometric properties for the inner model assessment. Second, it can be clearly seen that only 10 of 
23 hypotheses are accepted in the data analysis stage.  

4.3. Results of the Content Analysis 

Referring to the previous research programs, this analysis emphasized four themes: the project 
initiative, its management, system implementation, and impact. Three descriptions below elucidate 
the results.  

First, the u-learning implementation was initiated from the top management (C1). It was 
performed based on cooperation among the institution, a South Korean company, and its 

Figure 5. Results of hypothetical assessment with 13 hypothesis rejections.

Table 7. Results of structural model assessments.

Hypothesis
β t-test f 2 q2

Analysis

No. Path β t-test R2 f 2 Q2 q2

H1 OPT→INQ 0.179 2.003 0.034 0.015 Sign A W S PR S
H2 OPT→SYQ 0.232 1.988 0.059 −0.008 Sign A W S PR S
H3 OPT→SVQ 0.188 2.976 0.042 0.021 Sign A W S PR S
H4 OPT→USF 0.125 1.534 0.021 0.020 Sign R M S PR S
H5 INN→INQ 0.244 2.419 0.064 0.026 Sign A W S PR S
H6 INN→SYQ 0.097 2.350 0.009 −0.037 Insign A W S PR S
H7 INN→SVQ 0.228 0.949 0.057 0.034 Sign R W S PR S
H8 INN→USF 0.002 0.019 0.001 0.010 Insign R M S PR S
H9 DIS→INQ −0.137 1.389 0.015 0.004 Insign R W S PR S

H10 DIS→SYQ −0.081 0.469 0.006 −0.042 Insign R W S PR S
H11 DIS→SVQ −0.049 0.918 0.003 0.005 Insign R W S PR S
H12 DIS→USF −0.112 1.246 0.014 0.017 Insign R M S PR S
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Table 7. Cont.

Hypothesis
β t-test f 2 q2

Analysis

No. Path β t-test R2 f 2 Q2 q2

H13 INS→INQ −0.184 2.024 0.029 0.012 Insign A W S PR S
H14 INS→SYQ −0.267 2.778 0.061 −0.018 Insign A W S PR S
H15 INS→SVQ −0.268 2.932 0.064 0.036 Insign A W S PR S
H16 INS→USF −0.024 0.277 0.001 0.026 Insign R M S PR S
H17 INQ→USF 0.162 0.604 0.029 0.023 Sign R M S PR S
H18 INQ→ISS 0.050 1.688 0.004 0.009 Insign R M S PR S
H19 SYQ→USF 0.130 1.172 0.017 0.036 Sign R M S PR S
H20 SYQ→ISS 0.084 1.380 0.010 0.006 Insign R M S PR S
H21 SVQ→USF 0.336 1.421 0.107 0.075 Sign R M S PR S
H22 SVQ→ISS 0.142 3.313 0.019 0.008 Sign A M S PR S
H23 USF→ISS 0.566 7.489 0.400 0.221 Sign A M L PR M

In summary, the inferential analysis results describe two points. First, despite the fact that 17 of
the model indicators are rejected in the outer model assessment, the results provide good psychometric
properties for the inner model assessment. Second, it can be clearly seen that only 10 of 23 hypotheses
are accepted in the data analysis stage.

4.3. Results of the Content Analysis

Referring to the previous research programs, this analysis emphasized four themes: the project
initiative, its management, system implementation, and impact. Three descriptions below elucidate
the results.

First, the u-learning implementation was initiated from the top management (C1). It was
performed based on cooperation among the institution, a South Korean company, and its representative
company following a memorandum of understanding about the project in 2016 (C2). The system
implementation itself was one of three pilot projects carried out in Indonesia (C3), with similar
projects at Pasundan University and the University of Indonesia. Specifically, the learning technology
implementation at the sampled university was the pilot project for Islamic HEIs in Indonesia.
As reported by the institutional press release citing the CEO of the foreign company, “This new
program we apply in the area of West Java [province] has not entered into Jakarta. So, we wanted
this university [the sampled institution] to become a pilot for the public and religious universities
in the Jakarta area.” The pilot project was then determined by selecting the Faculty of Science and
Technology of the university, in regard to ensuring the readiness and success of the learning technology
implementation. The rector said, “We [will first implement u-learning and] see progress in the Faculty
of Science and Technology. If [the implementation is] effective, we will apply [u-learning] in the other
faculties” (C4). In short, it can be clearly seen that the u-learning implementation was initiated from
the top management level (C1) in regard to the benefit expectations (C4).

Second, the u-learning implementation was managed based on the previous three-party agreement
(C2). In respect to the initiative scheme, the u-learning implementation was managed by an ad hoc
committee at the HEI by involving the Center for Science and Technology Development, the Center for
Information Technology and Database, and the Department of Information System (C5). The committee
itself managed the project, cooperating with a local representative company of the vendor. It is clear
that management of the u-learning implementation project was carried out following a top-down
initiative scheme (C1).

Third, in terms of the computer-based learning experience, besides u-learning, e-learning—which
is integrated with academic IS—was also implemented by the sampled institution more than seven
years ago; however, current e-learning can be indicated as an unsuccessful function. One of the
indications is that the e-learning is like an unused learning function in the integrated IS. Here,
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the authors identified three implementation issues: manager expectations (C3), uncoordinated
implementation (C6), and insufficient infrastructure (C7).

• As indicated by the first theme, the u-learning implementation was a top-down initiative (C1).
This means that the top management levels realized the benefits of the system implementation and
hoped for it (C4). It is consistent with the rector’s descriptions of learning effectiveness, in terms
of the internationalization mission of the university (C4). There was also a similar response from
one of the managers at the faculty level: “I think u-learning is essential for this faculty [the Faculty
of Science and Technology] [C4]. It is better for students rather than they look a presentation
slide at front of a class, in terms of its point of view of the eye. Despite the implementation is for
lecturers who have taken training, it will be implemented gradually in the next stage. It is the
implementation policy”.

• On the other hand, an uncoordinated indication (C6) was also found in the u-learning
implementation. As expressed by the head of the selected department, ”From the side of this
department, we don’t know yet [about the u-learning implementation]. It is because we only
follow by order of the management in the faculty and university levels. The implementation, it
has not been implemented as a whole. It has only for certain lecturers. There is no socialization
for all the faculty members [C6]. The one who determined the policy was the rector, after that it
was only the dean. The head of the department was only running policy of the leaders” (C6).

• In the last issue, the researchers identified that u-learning was only implemented in three courses
in the Department of Information System using the Multimedia Laboratory. It was determined by
the ad hoc committee (C5) following fulfilment of the infrastructure requirements (C7).

In summary, it is clear that u-learning was implemented based on a top-down initiative (C1),
managed by an ad hoc committee (C5) involving three parties (C2), and implemented with expectations
of benefit at the management level (C4), lack of coordination (C6), and insufficient infrastructure (C7).

5. Discussion

In regard to the research design, the authors interpreted the results of the analysis by combining
quantitative and qualitative points of view in order to develop meta-inferences. In this section,
the inferences are discussed by benchmarking the findings with findings from previous studies.
The elucidation is guided by following the developed research questions. It is then followed by
limitations and contributions of the study at the end of the section.

5.1. Readiness and Success Status of the U-Learning Implementation

Generally, it can be seen that the readiness factors influenced the performance of the u-learning
implementation at the sampled institution. Table 4 shows that the majority of respondents
(about 137 persons, ±92%) mentioned considerable effects of the readiness factors of the system
performance. Almost 48 people (±32%) expressed the significant impact of the readiness constructs
of the above-mentioned performance. This is consistent with the findings of a previous study [39] in
terms of the influential indications between the readiness and success constructs. In the context of
Davis and Yen’s [52] IPO logic, used for developing the readiness and success model, the objects are
different, but the findings of this study support the indication of Subiyakto’s [39] research.

Figure 6 presents the formulated interrelationships among points of the content analysis. In regard
to the processional dimensions of the u-learning implementation project from the initiation stage to the
impact stage, points of the findings can be placed to see their interrelationships in order to illustrate
the readiness and success status of the implementation.

• The u-learning implementation was started based on the cooperation of the three parties and
expectations of top and middle management in regard to the benefits to the university. Clearly,
the implementation was carried out using a top-down initiative.
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• Referring to the initiative, the implementation was determined within a pilot project in one of the
departments at the university. The lecturers and infrastructure readiness were the consideration
points of the selection.

• In the implementation, the pilot project was managed by an ad hoc committee. However, two
issues of the implementation stage were lack of coordination among the involved units and
availability of the required infrastructure.

In summary, the findings highlight the influence of readiness constructs on the success constructs
of the u-learning implementation in the sampled HEI. In this case, coordination among stakeholders
and availability of system infrastructure may have been the two main points influencing the readiness
and success status. It may be consistent with previous studies [6,14,15], which described the issues of
availability of IT infrastructure among developing countries.

1 
 

 

Figure 6. Readiness and success status of u-learning based on its implementation points.

5.2. Factors Influencing the Readiness and Success of the U-Learning Implementation

5.2.1. Influential Paths of the Readiness Dimension in the System Creation and System
Use Dimensions

Findings of the hypothetical assessments revealed that among the 16 paths between variables of
the readiness dimension and variables of the system creation and system use dimensions (see Figure 2),
only eight paths are influential. As demonstrated in Table 7 and Figure 5, the hypothetical links are H1
(OPT→INQ), H3 (OPT→SYQ), H4 (OPT→SVQ), H5 (INN→INQ), H6 (INN→SYQ), H7 (INN→SVQ),
H13 (INS→INQ), H14 (INS→SYQ), and H15 (INS→SVQ). The three underlined points are around the
paths of the discomfort and user satisfaction variables.

• As an independent variable, all hypothetical paths of the discomfort variable were rejected.
Similarly, the rejection findings are consistent with insignificance coefficients of the paths and
the weak coefficient of determination of the system creation variables (approximately 0.225)
(see Figures 4 and 5, Tables 5 and 7). Excluding DIS→SVQ, the findings are consistent with
Subiyakto’s [39] study. In contrast, the negative influences are inconsistent with the basic
theory [25,40] used in the model development. This may relate to the compulsory use of the
system [44,72,73]. The comfort issues may not be considered here because the use of u-learning
was compulsory in this implementation case.

• On the other hand, the findings also show that all hypothetical paths of the readiness variables
toward the user satisfaction variable are rejected. Similarly, it is also consistent with [39], excluding
INS→USF. This indicates that user satisfaction of the u-learning implementation was unaffected
by the readiness factors.
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In short, it is clear that eight hypotheses related to variables of the readiness dimension (H1, H2,
H3, H5, H6, H13, H14, and H15) were the accepted hypotheses. The other eight (H4, H7, H8, H9,
H10, H11, H12, and H16) were the rejected hypotheses. This study proved that the readiness factors
influenced the success factors of the u-learning implementation. Moreover, it may be similar to the
compulsory issue of system use; the discomfort variable of the readiness dimension can be ignored in
the readiness assessment because the u-learning use was compulsory.

5.2.2. Influential Paths between the System Creation and System Use Dimensions

Like the hypothetical paths from the readiness variables to the user satisfaction variable (see
Figure 2), a similar illustration is also presented by the three hypothetical paths from the system
creation variables to the above-mentioned dependent variable, namely, INQ→USF, SYQ→USF, and
SVQ→USF (see Figures 4 and 5, Tables 5 and 7). However, the coefficient of determination of user
satisfaction was above the moderate threshold level (approximately 0.401), but the seven paths were
rejected in this study. This is inconsistent with Delone and Mclean’s [43] processional and causal
dimension of the model development [40,44]. The researchers predict that it may relate to the study
phenomenon itself, the data used, or the instrument of data collection.

In brief, the findings of the study demonstrate that three hypotheses (H17, H19, and H21)
regarding variables of the system creation and system use dimensions were rejected. It can be clearly
seen that user satisfaction is not a variable that mediates the other variables with the success IS variable
in terms of the readiness and success of u-learning implementation.

5.2.3. Influential Paths of the System Creation and System Use Dimensions in the System
Impact Dimension

Table 7 and Figure 5 show that among the four variables of the system creation and system use
dimensions, only two variables had a positive influence on variables of the system impact dimension
SVQ and USF. Thus, the hypotheses of SVQ→ISS and USF→ISS were accepted. With respect to the
coefficient of determination value, both SVQ and USF variables presented almost substantial (±53%)
variance of the ISS variable. In terms of the study, it can be said that SVQ of u-learning and its USF
are two determinant factors of system performance. Both factors may have directly influenced the
performance. It may be in regard to the study phenomenon itself, data used in the study, characteristics
of the respondents, or the instrument of data collection. In addition, Figure 3 clearly shows that despite
SVQ being explained weakly (±22.5%) by the three readiness variables (OPT, INN, and INS), SVQ
mediated influential paths of the three variables into ISS. Although the above-mentioned findings show
that only SVQ mediated three variables of the readiness dimension with the variable of system impact,
the mediation was only weakly (±22.5%) shown by the three variables. Moreover, the mediation
proved the processional and causal relationship across the readiness, system creation, system use, and
system impact dimensions of the developed model.

In short, the statistical findings of this study show that 10 of the 23 proposed hypotheses are
accepted (see Table 7 and Figure 5). Among the four variables of the readiness dimension, only DIS
did not influence the success dimension of the u-learning implementation. In addition, only SVQ
mediated three variables of the readiness dimension with the variable of system impact.

In conclusion, the findings of the study indicate that u-learning may have been unsuccessfully
implemented in the sampled HEI. Findings of both qualitative and quantitative inquiries show that the
implementation performance may have been affected by the readiness constructs. In addition to the
implementation being initiated by top management, the qualitative findings also show that the system
implementation tended to be done with uncoordinated management and a lack of infrastructure.
On the other hand, the quantitative investigation demonstrated that 13 of the 23 proposed hypotheses
were rejected. Only DIS among the four variables of the readiness constructs did not influence the
success constructs of the u-learning implementation, and only SVQ mediated the readiness constructs
with the system performance construct.
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Currently, there are no reports published on u-learning implementation in Indonesia, especially
on the three pilot projects of u-learning implementation. Therefore, the findings of this study may be
practical consideration points for stakeholders of technology implementations. In addition, the findings
may also be theoretical evidence that the constructs of the readiness model affect the IS success model.
As indicated by previous studies [25,43–45], the popularity of a model does not mean that the model
does not need to be developed again. Of course, in addition to the assumptions and theories used
in the model development, the samples, data, techniques, and tools used in this study may need to
be reviewed in the context of future studies. The findings shown here cannot be a fixed justification
for other study contexts. Thus, the model development and research methodology issues mentioned
above may be among the consideration points in future studies.

6. Conclusions

It is inevitable that the use of u-learning may be a solution in terms of affordability, accessibility,
and quality issues in developing countries. This study investigated a pilot project of u-learning
implementation in Indonesia. The researchers employed mixed methods by combining quantitative
and qualitative methods to understand the performance status of the u-learning implementation and
factors that affected the status. The research model adopted a previously developed readiness and
success model. In short, both quantitative and qualitative findings revealed that the implementation
performance may have been affected by the readiness constructs. Moreover, the study may contribute
theoretically and practically to future studies, especially as it shows the implementation of a u-learning
pilot project from the perspective of a developing country.
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