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Abstract

Purpose – In the era of m-learning environments, multiple factors have been considered to explain adult
learners’ continuance usage intention, but largely without considering the role of specific configurations of
variables and how theymay affect learners’ intention. The purpose of this study is to show how cognitive need,
subjective norms, perceived usefulness, satisfaction, confirmation, attitude and perceived ease of use combine
to predict learners’ frequent use intentions.
Design/methodology/approach – It is empirically validated through configurational analysis, using fuzzy-
set qualitative comparative analysis (fsQCA) on 211 adult learners with experience in using Mobile learning
applications (MLA).
Findings – The findings show learners’ satisfaction of MLA usage combined with the cognitive need and
attitude were found to be core conditions reinforcing learners’ continuance intention.
Research limitations/implications – This study was conducted in the context of adult learners MLA
whereby the motivations for continued usage and the nature of technological innovation could differ. In this
regard, findings from this study may not be generalizable to other technological contexts.
Practical implications – In the planning and development of learning apps, software developers should pay
attention to practical functions and extend key features that are frequently required for solving a problem
using the new skill. On the marketing side, MLA companies should emphasize the full functionality of their
apps to cater efficiently to the different needs and expectations of the learners.
Originality/value – This study contributes by extending existing knowledge on how cognitive need,
satisfaction and attitude combine to increase or mitigate continuance intention to use toward the development
of new configurational theories. This study fills the gap in the literature by introducing adult learners’
continuance intention to use MLA and introducing through a methodological approach of fsQCA in adult
learners’ context.
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Introduction
The advent of Mobile learning applications (MLA) has created innovative beginnings for the
educator to develop an education system for adult learners using digital media (Alario Hoyos
et al., 2014). Instructors now access expertise that let informal learners inhabit in collaborative
and supportive learning despite in different time and place (Alario-Hoyos et al., 2013). Most of
the elite institutions have launchedMLA such as Xueda, uDA andOCS3 to promote academic
development on this platform. Even with public enthusiasm for this platform, it has been
suffering from enormous dropout rates. On average, not more than 10% of learners enrolling
the learning app complete their course (Bartolom�e-Pina and Steffens, 2015). Considering the
dropout rates, a subject of countless discomfort has been focused on the issues of quality in
learning and teaching (Diver and Martinez, 2015). However, except for the completion rate,
there are other determinants for assessing learning using mobile apps (Jordan, 2015) because
students choose to register in the courses for a variety of reasons. For example, a student who
completes course tend to be more concerned in the course content, and others tend to be more
attracted in the new type of learning experience (Chiang et al., 2014). Bhattacherjee (2001)
posited that the continued usage of an Information System (IS) is vital to its market success
because the benefits to be gained from any IS investment can only be realized then the system
is subjected to continuous use by its target audience. Consequently, deciphering the
motivations driving the continued usage of learning app has attracted substantive attention
among researchers within the IS field. Therefore, the success of MLA is based on its
continuance usage.

Previous studies on the continuous use of MLA engage numerous statistical techniques,
such as multiple regression analysis (MRA) and structural equation modeling (SEM), for
analysis. Such practices generally assume symmetrical relationships between predictors (e.g.
motivators) and outcomes (e.g. continued usage of MLA). That is why every predictor is
projected to exert a significant impact on the outcome of interest. Despite the popular
regression analysis and other statistical techniques, they hardly adequate in describing
complex relational interaction and their effects among multiple predictors that could
influence the continued usage of social media by users (Liu et al., 2017; Park and El Sawy,
2012; Ragin, 2000; Woodside, 2013). As alleged by Liu et al. (2017), numerous sufficient
situations couldmutually forecast whether learners are likely to continue using an IS and that
these conditions cannot demonstrate by regular regression-based methods (Kibelloh and
Bao, 2014).

A primary contention of Liu et al. (2017) is that interactions between predictors and
learning app usage behaviors could also be asymmetric, which in turn lends credibility to
configurational techniques, such as fuzzy-set qualitative comparative analysis (fsQCA), as
an alternative approach for exploring learning app usage behavior. Configuration theories
describe that the combinations of discrete conditions can lead to the same outcome. The
mutual relationships between predictors and outcomes seem to be more asymmetric rather
than symmetric (Liu et al., 2017; Park and El Sawy, 2012; Ragin, 2000; Woodside, 2013).
Venkatesh et al. (2003) argued that users’ decision to use anMLA regularly derives from the
perceptions of system qualities, which originated from past practice experience. Learners,
after primary usage, may agree not to continue using an app if only a few conditions
met. In other words, a single condition (no matter how crucial) may not be sufficient
enough for users’ intention to continue using the digital application for learning. Therefore,
it is apparent that regular regression methods are inconsistent with asymmetrical
relationships.

This study tries to improve an in-depth appreciation of the configuration of conditions by
using fsQCA that culminate in learners’ continuance intention toward MLA. Moreover, this
study contributes to the technology continuance theory (TCT) as our theoretical lens for
deriving essential proportions. Precisely, fsQCA is engaged to inspect the asymmetric
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relationships of the theoretical component of TCT and users’ continuance intention toward
MLA, which become a popular way of learning among professional learners in Bangladesh.

The contribution of this paper in the literature is twofold. First, we cover the previous
works by exploring how adult learners choose MLA, through the lens of perceived
usefulness, confirmation, perceived ease of use, satisfaction and attitude. This study inspects
their combined effects on intention to use MLA continuously. Second, we use fsQCA for data
analysis which is an advanced methodology. It offers a deeper insight into the data and
generally considered as a complementary method of regular variance-based approaches.
Recognizing the relationship among the said constructs should facilitate educators and
practitioners to understand comprehensive outlines of the issues thatmotivate adult learners’
continuous intentions and help them create better-targeted learning apps with improved
content quality and value.

This paper is organized as follows. In the second section, the theoretical background on
antecedents of continuous intention to use MLA (M-learning application) is presented, along
with a discussion on the conceptual model. The third section describes the research
methodology and provides details on fsQCA and how it is implemented. The fourth section
presents the empirical results from the configurational analysis with fsQCA. Finally, the fifth
section discusses the findings highlighting theoretical, methodological and practical
implications, along with limitations and avenues for future research.

Literature review
Adult learners and M-learning application (MLA)
Adult learners in South Asian countries like Bangladesh who are potentially involved in the
creation of the knowledge-based economy and decision-making are adults who are
contributing actively to the economy of Bangladesh (Farooqui, 2007; Jamila, 2014). This
group of adults, according to the literature, is defined on the bases of their sociocultural roles,
status and responsibilities (Alkin, 1992; Jarvis, 1990; Tight, 2000; Tuijnman, 1996). Knowles
(1998) stated that “we become adult psychologically when we arrive at a self-concept of being
responsible for our own lives, of being self-directing” and “we become adult socially whenwe
start performing adult roles, such as the role of full-time worker, spouse, parent, voting
citizen, and the like” (p. 64). Hence, the “functions” and “roles” of these adults, (not their
“biological age”), determine the definition of adulthood in the context of the knowledge-based
economy in the current study. This definition of adult learners is also endorsing in the recent
statistics on the most active participation age group in adult education. The age group
between 30 and 54 years was found to be the most active adult participants in both Finland
(see Blomqvist et al., 1995) and the United States of America (see Caffarella and Merriam,
2000). Hence, it is highly possible that a similar age range of Bangladeshi adults (i.e. age
between 30 and 54 years), who have professional work experience, also belong to the group
who are actively seeking continuing professional education or other forms of formal
education to enhance knowledge and learning in view of the changing scene in the global
market.

Thus, adult learners can be characterized as self-directed, highly motivated and know
what they want to achieve from their education program (Huang, 2002). These students are
motivated by career development, job security, upward mobility, recareering and other
professional and personal reasons (Katz, 1999; Eastmond, 1998). Their life experience usually
aids adult learners, and their reflections and actions are integral components of the adult
learning process (Merriam and Caffarella, 1991). According to Ruey (2010), for the MLA
process to be successful, adult learners should be able to interact with the course materials,
discuss and collaborate between instructor and other students, and integrate their past
experience with the course content or assignment. Adult learners enjoy having discussions
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and relating course materials to their lives, use their experiences as a learning resource, are
problem-centered and prefer “immediacy of application” (Morris, 2010). In other words, to
actively engage adult learners in MLA, the program should be able to encourage them to
discuss, argue, negotiate ideas and collaboratively solve problems (Ruey, 2010). This
approach is said to be appropriate for adult learners because their learning context usually
requires them to integrate their rich life and employment experiences in learning. Thus, to
make a success, the MLA used should be able to support these needs. MLA that offer these
needs is said to have a better likelihood to be used and adopted by adult learners (Eastmond,
1998; Huang, 2002).

Definition of construct

Theoretical foundation
Antecedents of continuance intention to use M-learning apps (MLA)
With the rapid growth of e-learning, particularly in higher education institutions (Demirkan
et al., 2010; Loh et al., 2015; Weng et al., 2015), successful e-learning has been discussed and
investigated in various studies, from different perspectives and in different contexts (Alias
et al., 2012; Bhuasiri et al., 2012; Govindasamy, 2001; Holsapple and Lee-Post, 2006; Lieblein,
2000; Sela et al., 2009; Selim, 2007; Song et al., 2003; Swan et al., 2000; Volery and Lord, 2000).
Bhattacherjee (2001) proposed a postacceptance model of information system usage
continuance by adapting expectation-confirmation theory. This theoretical model reflects
users’ perceptions of the usefulness of and satisfaction with a system as related to their
continuance intention. Demirkan et al. (2010) discussed a reference model for sustainable
m-learning systems. Ho (2010) proposed an integrated technology acceptance model (TAM),
an expectation-confirmation model (ECM), a cognitive model and a self-determination model,
and examined howmotivational factors affect the synthesizedmodel. Ho (2010) demonstrated

Construct Definition

Subjective norms Subjective norm is the perceived social pressure to engage or not to engage in a behavior
(Ahn and Kahlor, 2019; Pender and Pender, 1986; Tarkiainen, 2005)

Cognitive need Cognitive needs refer to the desire to know, understand and solve problems. People with
strong cognitive needs are often described as curious and inquisitive (Aliberti et al.,
2019; Loetscher et al., 2019)

Confirmation Confirmation refers to the judgments or evaluations that a personmakes with respect to
a product, service or technology artifact. These evaluations or judgments are made in
comparison to the person’s original expectations (Huang, 2019; Leung and Chen, 2019)

Satisfaction Satisfaction refers to the extent towhich a person is pleased or contentedwith a product,
service or technology artifact after having gained direct experience with the product,
service or artifact (San Mart�ın et al., 2019; Willroth et al., 2019)

Attitude Attitude is defined as a response to technology adaption in life. It can be referred to as a
person’s viewpoint, mindset, beliefs about the services (Giles, 2019; Wang et al., 2019)

Perceived ease of
use

The degree to which a person believes that using a particular systemwould be free from
effort. If the technology is easy to use, then the barriers conquered. If it is not easy to use
and the interface is complicated, no one has a positive attitude toward it (Roberts et al.,
2019; Rakoczy et al., 2019)

Perceived
usefulness

The degree to which a person believes that using a particular systemwould enhance his
or her performance. It means whether or not someone perceives that technology to be
useful for what they want to do (Chang and Chen, 2019)

Continuous
intention

Persistent behavior of a user to use the service repeatedly (Hsu and Lin, 2019)
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that perceived usefulness, user satisfaction and attitudes could significantly predict users’
e-learning continuance intention. Lin et al. (2011) developed a model that examined users’
e-learning continuance intention concerning negative critical incidents. They found that
negative critical incidents, perceived ease of use, perceived usefulness, satisfaction and
attitudes were the core factors related to users’MLA continuance intentions (Thongsri et al.,
2019). Lee et al. (2011) noted that the intention to continue using learning apps remains very
low, particularly after initial acceptance of the system, and that satisfaction was found to be
the strongest predictor for driving users’ continuance intention. Based on Ifinedo (2006), this
may be due to certain technological characteristics that influence students’ perceived
behavior and hence affect their usage and continuation intention with regard to e-learning
systems. In addition, Liao et al. (2009) integrated TAM, ECM and the cognitive model in order
to explain what drives users to continue with information system use. They proposed the
constructs of confirmation, perceived usefulness, perceived ease of use, satisfaction, attitude
and continuance intention to shape their TCT.

Technology continuance theory
The TCT has been used to describe the continuance usage intent of the MTB app among
users in this study (Wu and Chen, 2017). The TCT was recommended as an improved model
for the IS continuance that is appropriate for the total life cycle of acceptance (Liao et al., 2009).
Threemodels, technology adoptionmodel (TAM), expectancy confirmationmodel (ECM) and
cognitive model (COGM), with their six constructs, which are confirmations, satisfaction,
perceived usefulness, perceived ease of use and attitude, have synthesized to create a
condensedmodel (Da�ghan andAkkoyunlu, 2016;Wu and Chen, 2017; Khayer, 2019; Oghuma
et al., 2016; Ratten, 2016). The major strong point of the TCT is that satisfaction and attitude
are merged into one single continuance model while keeping the well-determined variables of
perceived ease of use and usefulness as the first level of antecedent (Liao et al., 2009).
Compared with the ECM, TAM and COGM, the TCTwas favored for this research because of
its explaining power for the adoption of the whole life cycle. According to Liao et al. (2009),
unlike the ECM, TAMand COGMmodels, the TCTqualitatively and quantitatively provide a
considerable improvement in order to explain the consumers’ attitudes at different stages of
confirmation. The TCT quantitatively represents a powerful explanation both for
continuance intent and satisfaction. As for the qualitative point of view, the TCT
contributes theoretically in that it merges attitude and satisfaction, into one
continuance model.

Previous research results have suggested that cognitive needs and subjective norms are
significant constructs of attitude and continuance intention to useMLA (Liao et al., 2009) and
such constructs could be added to the TCT. The cognitive need is the learners’motivation to
use materials as creative thinkers (Hashim et al., 2015; Mondi et al., 2007). Adult learners are
supposed to be challenged to integrate their knowledge in their practical work to solve
everyday problems while they should develop skills to create new knowledge to solve
problems and communicate their knowledge with others (Mondi et al., 2007). For that reason,
the current study model has included cognitive needs and subjective norms into the original
TCT to predict better the attitude and continuance intention to use the MLA. According to
TAM, consumers’ attitudes used to determine the users’ behavior towardMLAuse (Talukder
et al., 2019). The literature suggests that attitude has a significant impact on IS use and
acceptance (Lee et al., 2011; Liao et al., 2009). As people show a positive perception toward a
new system and technology, they are more enthusiastic to take continuance advantage of it.
Therefore, it is believed that when users have positive attitudes toward an MLA, they will
have a stronger interest to use it (Lee et al., 2011).
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A great number of researchers have studied consumer satisfaction which shows the IT
effectiveness from the users’ points of view (DeLone and McLean, 1992, Da�ghan and
Akkoyunlu, 2016; Khayer, 2019; Wu and Chen, 2017; Liu et al., 2018; Cao, 2018; Hsiao et al.,
2016; Ratten, 2016; Taylor and Hamdy, 2013) and also indicates the success of the IT
acceptance in a compulsory environment (Oliver and Westbrook, 1993). The ECMmaintains
that the continuance intention of users shaped by their satisfaction with using the IS as well
as their perceived usefulness of continued IS use. As Oliver (1993) and Lee (2010) believe,
adult learners being satisfied with the IS use plays a vital role in forming the IS continuance
intent. In the context of the adult learners’ satisfaction with the MLA may derive their
continuance intention to use.

Users will always want to keep using a particular learning application that can help them
improve productivity (Bhattacherjee, 2001; Bhattacherjee and Premkumar, 2004). Moreover,
according to Gagne (2007) and Lee (2010), there is a positive relationship between the
intention to use and the perceived usefulness of a new product. Moreover, learners need to feel
that the MLA is quite easy to use and beneficial. Thus perceived usefulness and perceived
ease of use can influence learner attitude and continuance intention (Peng et al., 2016).

Conversely, users might not have the positive usefulness of new technology, mainly
because they do not know what to expect from its usage (Hossain et al., 2018). In that case,
confirmation experience could be used to adjust the IS perceived usefulness, especially when
doubt and uncertainty about what to expect from the IS usage overshadow the consumers’
primary perceived usefulness (Bhattacherjee, 2001). However, they are likely to accept the
new technology to make their experience of using it as a platform to shape more perceptions.
Even though at the initial level of using the IS, there is low perceived usefulness, such
perceived usefulness might be modified based on the outcomes of the confirmation
experiences. To be more specific, confirmation and disconfirmation, respectively, increases
and lessens the degree of the perceived usefulness. (Ghazal et al., 2016).

To visualize these relations, we designed a conceptual model (Figure 1) illustrating
seven independent variables and their intersections, as shown on the left, and the outcome
of interest, on the right. The overlapped areas represent possible combinations among
factors, that is, areas that one factor may exist together with the other factors. Also, to
identify such patterns of factors in a complex system as continuous intention to use mobile
learning applications, formulating hypotheses, common in variance-based methods that
are framed as correlational expressions, does not allow for a holistic approach that will lead

Cogni�ve need

Confirma�on

Subjec�ve 
norms

Sa�sfac�on A�tude

Perceived ease of use

Perceived 
Usefulness

Con�nuous 
inten�on to 

use 

Figure 1.
Venn diagram
illustrating the
conceptual model that
explains intention to
use MLA
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to the identification of multiple solutions. Indeed, Technology Continuous theories need to
evolve to capture the complexity of phenomena under investigation (Bagozzi, 2007). Thus,
we employ configuration theory approaches in which research propositions are formulated
as causal recipes to capture the different combinations among factors, and theoretically
specify which should be present or absent from the causal recipe (Sawy et al., 2010; Fiss,
2007; Ragin, 2008).

Research methodology
Measurement of constructs
Containing 40 items, the questionnaire of this study comprises two parts: the first part asked
demographic questions about the participant, and the second part was concerned with items
assessing the TCT’s theoretical constructs. Demographic information included gender, age,
race, occupational status, academic qualification, monthly family income, average monthly
transportation cost and length of experience in using the MLA. To ensure content validity,
the survey items were derived from those used in previous studies. The scale of the perceived
usefulness and perceived ease of use were adapted from Venkatesh and Davis (1996). The
confirmation, satisfaction and continuance intention items were adapted from Bhattacherjee
and Barfar (2011). The items of the cognitive needs and subjective norms were adapted from
Peng et al. (2012). Finally, the attitude was determined using a four-item scale adapted from
Taylor and Todd (1995). A 5-point Likert scale was used to measure each item.

Procedures and data collection
This study was conducted in the central parts of Dhaka in Bangladesh due to the fact that the
population of the MLA users was not available and it was impossible to select our sampling
element from the population, directly. According to a Hand Phone User Survey conducted,
around 57.4%ofmobile users in Bangladesh have a smartphone (Sanou, 2016). This indicates
that the majority of people have access to different mobile applications. Thus to facilitate
learning for the adult, the Open University of Bangladesh developed MLA (see Table 1). This
application helps learners to get interactive communication with teachers and student. A
partial registration list of adult learners (age above 30 years) was collected from the Open
University of Bangladesh those who registered in the MLA and contact them through email
to have an appointment. We applied a nonprobability sampling technique, namely, the
accidental sampling in which respondents answered the questionnaire according to their
availability and willingness (Gravetter and Forzano, 2018). We selected this technique as it
was quicker and easier to manage compared to the other techniques that needed more
resources (e.g. technical resources, time). Also, accidental sampling is a commonmethod used
in the data collection process in technology adoption research. The survey was conducted in
the months from June 2019 to July 2019. A sample of 250 learners was approached and
handed a questionnaire. Out of the 240 responses, two were incomplete, 25 respondents
mentioned that they are not using MLA though registered in the system. This left a total of
211 valid responses or an 89% response rate. Freedman (2015) suggested that “if the response
rate is high (most interviews are completed), non-response bias is minimal”. Therefore,
nonresponse bias is not an issue in this paper. After that, we prepared a dataset consisting of
211 records using the SPSS software package. As the dataset contained several corrupt or
inaccurate records (e.g. duplicate observations, irrelevant observation, structural errors,
incomplete records and missing data), we performed data cleansing method to correct the
dataset. We fixed some structural errors (e.g. typos or inconsistent capitalization and
mislabeled classes) as well as removed duplicate, irrelevant and missing records.
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Measurement reliability and validity
We used internal reliability, convergent validity and discriminant validity criteria to assess
themeasurementmodel (Hair et al., 2013). Tables 2 and 3 present the results from our analysis
of the measurement model. Convergent validity reflects the degree to which the measures
underlying a latent construct assumed to be theoretically connected are in fact, connected
(Henseler et al., 2009). Convergent validity can be assessed by estimates of the factor loadings
ofmeasurement items aswell as the composite reliability (CR) and average variance extracted
(AVE) for each construct (Hair et al., 2013).

Results indicate that the factor loadings of all measurement items are above 0.80.
Likewise, the CR scores for all latent constructs are greater than 0.90, and their AVE values
are more than 0.7 (Fornell and Larcker, 1981a). Since the values for factor loadings, CR and
AVE exceed recommended thresholds of 0.7, 0.8 and 0.5, respectively (see Table 3) (Fornell
and Larcker, 1981b), we can be assured of convergent validity in this study (Henseler
et al., 2014).

Discriminant validity is assessed by comparing the squared root of the AVE for each
latent construct and the cross-loadings for each measurement item (Hair et al., 2016). As
shown in Table 2, the squared root of the AVE for each latent construct is higher than its
correlations with other constructs (Aldholay et al., 2018). Furthermore, we can deduce that
each item is reflective of its underlying latent construct because the within construct loading
for an item is higher on itsmeasured construct than its cross-loadings on other constructs (see
Table 3). This, in turn, testifies to the discriminant validity of our study (Chin, 1998; Fornell
and Larcker, 1981b).

Harman’s one-factor test was also performed to determine the existence of common
method bias (Podsakoff and Organ, 1986). Results indicate that the largest common variance
explained by a single factor was 25.03%, far below the advocated threshold of 50% of the
total variance explained. We can thus eliminate commonmethod bias as a threat to our study
(Sharma et al., 2016; Chan and Chong, 2012; Priyadarshinee et al., 2017).

FsQCA
Data calibration
Data calibration is necessary when employing fsQCA software. The raw data collected from
our survey questionnaire were converted into fuzzy set values before analysis (Ragin, 2000).
Following the procedure outlined byRagin and Fiss (2008), the original scores of the variables
in our research model were calibrated to fuzzy membership scores (ranging from 0 to 1) by
utilizing the calibrating function accessible from the fsQCA 2.5 software.

Demographic characteristic Frequency (%)

Gender Female 106 35.7
Male 191 64.3

Age 30 121 40.7
32–36 64 21.5
37–41 67 22.6
41–45 26 8.8
Above 45 19 6.4

Duration of app usage Less than 6 months 7 2.4
6–12 months 24 8.1
1–2 years 109 36.7
2–3 years 96 32.3
More than 3 years 61 20.5

Table 1.
Demographic
composition of
respondent
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Three qualitative breakpoints (1, 0.4 and 0) were designated to calibrate predictor variables
(i.e. perceived usefulness, perceived ease of use, confirmation, satisfaction, attitude, perceived
risk and subjective norms) into fuzzy sets. To match the fuzzy set calibration with the 7-point
Likert scale employed for data collection, we set the original values of 7, 4 and 1 to correspond,
respectively, to the three anchors. A full membership value of 1 was assigned to responses
with an answer of 7, 0.4 was assigned to a response of 4, and 0was assigned to an answer of 1.
The other values of variables (such as 2, 3, 5 and 6) were calibrated based on the linear
function fit into the four values of the variables.

Identifying the configurations
Following the calibration, the researcher is ready to run the fsQCA algorithm on the menu
Analyze and to choose Fuzzy Truth Table Algorithm. At this point, the researcher chooses
the outcome of interest (i.e. dependent variable) and all the causal conditions (i.e. independent
variables). Regarding the outcome, the researcher may choose to examine the presence of the
outcome and choose Set, or the absence of the outcome, Set Negated.

Next, the fsQCA algorithm produces a truth table of 2k rows, with k representing the
number of outcome predictors and each row representing each possible combination. For
example, a truth table between four variables (i.e. conditions) would provide 16 possible
logical combinations. For every combination, the minimum membership value is calculated;
that is, the degree to which every case supports the specific combination. FsQCA uses the

CN PU PEU COG SAT ATT SN CI

CN1 0.86
CN2 0.894
CN3 0.849
CN4 0.855
PU1 0.84
PU2 0.869
PU3 0.896
PU4 0.942
PEU1 0.814
PEU2 0.891
PEU3 0.879
PEU4 0.893
PR1 0.854
PR2 0.897
SAT1 0.902
SAT2 0.932
SAT3 0.933
SAT4 0.906
ATT1 0.887
ATT2 0.911
ATT3 0.889
ATT4 0.883
SN1 0.887
SN2 0.911
SN3 0.889
SN4 0.883
CI1 0.872
CI2 0.923
CI3 0.92

Table 3.
Confirmatory factor
analysis
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threshold of 0.5 to identify the combinations that are acceptably supported by the cases.
Thus, all combinations that are not supported by at least one case with membership over the
threshold of 0.5 are automatically removed from further analysis.

The final step is to sort the truth table based on frequency and consistency (Ragin, 2008).
Frequency describes the number of observations for each possible combination. Consistency
refers to “the degree to which cases correspond to the set-theoretic relationships expressed in
a solution” (Fiss, 2011). As the truth table computes all possible combinations, some of the
combinations will likely have a frequency of zero, meaning that these combinations represent
none of the cases in the sample. As the number of variables in the analysis is increased, the
combinations increase aswell, thusmore combinations will have zero frequency. A frequency
cut-off point needs to be set to ensure that a minimum number of empirical observations are
obtained for the assessment of subset relationships. Increasing the frequency threshold
means that each combination will refer to more cases in the sample, but it will reduce the
percentage (i.e. coverage) of the sample that is explained by the solutions. On the other hand, a
small frequency threshold will increase the coverage of the sample, although each
combination will refer to fewer cases in the sample. For small and medium-sized samples,
a cut-off point of 1 is appropriate, but for large-scale samples (e.g. 150 or more cases), the cut-
off point should be set higher (Ragin, 2008), and can be set at 3. It is up to the researcher to
decide if an even larger cut-off point should be set for very large datasets. Thus, after
removing the combinations with low frequency using the option on the Edit menu, the truth
table should be sorted based on their “raw consistency.”

A consistency threshold should be set, with the minimum recommended value being 0.75
(Rihoux and Ragin, 2009). A good indication for choosing this threshold is to identify big
changes in the consistency of each combination. For example, one combination may have a
consistency of 0.841 and the next one may have 0.781. Although both values are above the
recommended threshold of 0.75, this is an indication of what the consistency threshold should
be. Nonetheless, it is up to the researcher to choose what the exact threshold will be. It should
be noted that a low consistency threshold leads to the identification of more necessary
conditions, reducing type II errors (i.e. false negatives), but the increasing type I errors (i.e.
false positives), and vice versa (Dul, 2016). The final step is to insert the value of 1 or 0 in the
columnwith the outcome variable. Choosing 1 or 0 depends on the consistency threshold that
has been chosen. For example, for a consistency threshold of 0.75, which is set here, all
combinations with a consistency larger than 0.75 should be set at 1 and the rest at 0. Once this
is complete, the researcher may proceed with the option of standard analyses.

Obtaining the solutions
Following the sorting of the truth table, the researcher is presentedwith the option to choose if
a single independent variable should be present or absent at all times on the solutions. Unless
otherwise needed, we suggest choosing “Present or Absent” in order to obtain all the possible
combinations. Next, fsQCA provides the following three sets of solutions: complex,
parsimonious and intermediate. Here, “solution” refers to a combination of conditions that is
supported by a high number of cases, where the rule “the combination leads to the outcome” is
consistent. The complex solution presents all the possible combinations of conditions when
traditional logical operations are applied. In general, because the number of configurations
identified can be very large, the number of complex solutions can be large and these may
include configurations with several terms. Thus interprets the solution is difficult and inmost
cases impractical (Mendel and Korjani, 2012). For this reason, they are usually simplified
further into parsimonious and intermediate solutions.

The parsimonious solution is a simplified version of the complex solution, based on
simplifying assumptions and presents themost important conditionswhich cannot be left out
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from any solution. These are called “core conditions” (Fiss, 2011) and are identified
automatically by fsQCA. Finally, the intermediate solution is obtained when performing a
counterfactual analysis of the complex and parsimonious solutions (Ragin, 2008). In essence,
the intermediate solution depends on simplifying assumptions that are applied by the
researcher, which at all times should be consistent with theoretical and empirical knowledge.
The intermediate solution is part of the complex solutions and includes the parsimonious
solution. The conditions that are part of the intermediate solution and not part of the
parsimonious solution are called “peripheral conditions” (Fiss, 2011). A more detailed and
mathematically oriented description of the steps in the counterfactual analysis is provided by
Mendel and Korjani (2012).

Interpreting and evaluating the solutions
FsQCA presents the complex and parsimonious solutions regardless of any simplifying
assumptions employed by the researcher, while the intermediate solution depends directly on
these assumptions. A combination of the parsimonious and intermediate solutions is
recommended as the main point of reference for interpreting the fsQCA results. In detail, the
researchers should create a table that will include both core and peripheral conditions (Fiss,
2011; Pappas, Kourouthanassis et al., 2016). This study identifies the conditions of the
parsimonious solution and the intermediate solution. This will lead to a combined solution,
which will present all core and peripheral conditions, thus helping in the interpretation of the
findings. Typically, the presence of a core condition is present with a Capital letter “C”, the
causal condition is presented with “P”, the absence with “AB” and the “do not care” condition
with a blank space (Fiss, 2011). The researcher should also present the overall solution
consistency as well as the overall solution coverage. The overall coverage describes the
extent to which the outcome of interest may be explained by the configurations, and may be
compared with the R-square reported on regression-based methods (Woodside, 2013).

Result
Results of fsQCA
The study’s hypothesis that the presence of perceived usefulness, perceived ease of use,
confirmation, satisfaction, attitude, perceived risk and subjective norms should be associated
with the presence of our target output of interest; continuance intention toward using MLA,
while gender and consistency of use would be related to continuance intention to use
regardless of their extant. That is, users’ continuance intention should not be dictated by
whether they are males or females, or how frequently MLA has been used during a day.

After calibrating the variables, a truth table was constructed to perform qualitative
comparative analysis. A truth table encompasses all logically plausible combinations of
casual conditions are included. Because there are seven causal conditions (perceived
usefulness, social norms, perceived ease of use, confirmation, satisfaction, cognitive needs,
subjective norms and attitude) in our research model, the truth table consists of 256 (2^8)
distinct combinations or configurations. As the sample cases in a study might be limited and
may not necessarily meet all possible configurations in the truth table, the initial truth table
must be fine-tuned to isolate relevant configurations by setting a number-of-cases (frequency)
threshold (Ragin and Fiss, 2008). After fine-tuning the truth table, the analysis moved to the
identification of distinct configurations.

Table 4 depicts the configurations that culminate in a high membership score regarding
users’ continuance intention toward learning apps. These configurations entail both
intermediate and complex solutions. The consistency and coverage (raw coverage and
solution coverage) are also reported in Table 4. Consistency measures the extent to which
configurations are sufficient for an outcome of interest to emerging (Ragin and Fiss, 2008).
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Solution coverage and raw coverage measure the degree to which the configurations can
describe the outcome of interest (Ragin and Fiss, 2008). As articulated by Ragin (2008), the
consistency value aids in determining the fit of each configuration. If a configuration exceeds
the predefined consistency threshold of 0.75, the causal conditions it embodies are deemed to
be sufficient in generating the outcome.

Conversely, configurations with consistency values below the threshold value of 0.75 are
regarded as being insufficient. In this study, we set the consistency threshold at 0.90 to ensure
a high membership value for the configurations. As shown in Table 4, the raw coverage
values are between 0.165 and 0.960 and the solution coverage value of models 1, 2 and 3 is
between 0.81 and 0.92. All consistency values exceed the cut-off value of 0.90. The
configurations of continuance intention, as exhibited in the solution table (see Table 4), satisfy
the required threshold (Ragin, 2009), thereby indicating all configurations are sufficient in
yielding the outcome of interest (Rihoux et al., 2009). Furthermore, as shown in Table 4, the
model 1, 2 and 3 explains 81.3%, 82% and 92%, respectively, of the cases of continuance
intention toward MLA.

Based on the equifinality of different core conditions, both first- and second-order
solutions exist in configurations (Fiss, 2011). In this study, we further identified three order
equifinality of solutions, within-type equifinality of solution for configuration 1 (i.e. 1a, 1b, 1c
and 1d), configuration 2 (2a, 2b) and 3 (3a) (see Table 4).

Results indicate that there are three major configurations of causal conditions that
underpin users’ continuance intention toward MLA. As shown in Table 4, the pattern of core
condition (C), causal condition (P), and do not care conditions vary across the three
configurations. As shown in Table 4, Solution 1 includes 4 configurations, covering the
membership values of the observations from 16.7% to 71.0%, whereas Solution 2 covers 37–
69.4% of the membership values, and Solution 3 covers 62.9% of the membership values. All
three solutions represent sufficient configurations of causal conditions for continuance
intention and Solution 1 is the most prevalent configuration for predicting users’ continuance
intention toward MLA.

Discussion and conclusions
General discussion and theoretical implication
The present study takes a different approach from traditional technology acceptance
research, builds on complexity theory, employs configurational analysis, and proposes that in
using MLA, cognitive need, satisfaction, confirmation, subjective norms, perceived
usefulness, perceived ease of use and attitude combine to form configurations for
predicting MLA adoption. By considering the role of different configurations, this study
offers an alternative approach to examining technology adoption and sheds light on how
adult learners may have high m-learning application adoption. To this end, a conceptual
model is constructed which serves as the basis for identifying the configurations above.

Of particular interest in the findings was the role of cognitive need and satisfaction. Those
two factors are present in five out of the seven solutions (Solutions 1a-d and 2a), and when
cognitive is absent, high MLA adoption may be achieved only with the satisfaction and
strong presence of an attitude (Solutions 3). The results reveal that the cognitive needs and
satisfaction of MLA use are joint members of the set of continuance intentions, implying that
they constitute core conditions for continued usage of learning apps.Within extant literature,
past studies have certified that the learners’ cognitive motivation to use materials as creative
thinkers (Hashim et al., 2015; Mondi et al., 2008) are supposed to be challenged to integrate
their knowledge in their education to solve everyday problems. It is necessary to develop
skills continuously to create new knowledge to solve different problems. Therefore, learners
will be satisfying to use the service regularly only when it full fill their needs for learning and
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developing skills (Hsiao et al., 2016; Zhang et al., 2006). But at the same time, only satisfaction
is not sufficient in driving continuance intention. The cognitive need should be present
together with other peripheral factors. In other words, the finding indicates that adult
learners should not only use learning apps frequently but they should also feel the ease of the
service. Learners will always want to keep using a particular app that can help them improve
their efficiency (Bhattacherjee, 2001; Bhattacherjee and Premkumar, 2004). They are always
concerned about the certainty of the application. Their confirmation experience plays vital
role in post adaption behavior (Bhattacherjee, 2001). For example, users might not have a
positive usefulness of a new application, mainly because they do not know exactly what to
expect from its usage. Thus, confirmation, usefulness of the service will satisfy the learner
need to create positive attitude for continuance use.

Likewise, the first solution embodies four configurations (1a, 1b, 1c, 1d) of casual
conditions, showing the major features of the four different subgroups of users. Specifically,
Solution 1a indicates that perceived ease of use in combination with cognitive need creates
sufficient condition for MLAs’ confirmation and satisfaction which leads learners’ attitudes
to use it continuously. According to users’ gratification theory, cognitive needs positively
influence on learners’ satisfaction. For adult learners’, it is the learners’ motivation to use
MLA and prove them as adopters of new technology to learn differently (Hashim et al., 2015;
Mondi et al., 2008). As a result, it highlights cognitive needs in combination with satisfaction,
is a sufficient condition in Solution 1b. For informal learners’, subjective norms have a
significant influence on satisfaction and attitudes. In combination with subjective norms and
cognitive needs, it is sufficient in predicting continuance intention and attitude whenever
they have confirmation about MLAs’ perceived usefulness (Solution 1c).

On the other hand, it is observed that in Solution 1d, perceived ease of use, cognitive needs
and perceived usefulness together creating sufficient conditions that influence learners
continuance intention if they hold satisfied attitude in this method of learning (Li et al., 2012).
This solution is consistent with condition 1b (Solution 1b) where learners are not caringmuch
about social norms and confirmation about the service. Because according to self-
determination theory, learners’ motivation plays a vital role in continuance learning
intention (Joo et al., 2018).

Similarly, Solution 2a reveals that the cognitive needs of usingMLA play an instrumental
role in adult learners’ continuance intention in spite of the absence of perceived usefulness,
perceived ease of use, satisfaction, confirmation and subjective norms. In that case, informal
learners are likely to persist even when they have no negative perceptions of usefulness,
confirmation, satisfaction, perceived ease of use and social appeal in MLA use (Arbaugh,
2000). In other words, fulfilling cognitive needs could lead to forming a regular activity
among adult learners’. Because they will be able to solve their regular problem instantly at
their working place by developing new skills and knowledge. In contrast, Solution 2b shows
that the combination of perceived usefulness and confirmation of the service with the
presence of learners’ cognitive needs developing sufficient positive conditions. Thus, it will
lead learners’ attitudes to use service continuously.

As shown in Solution 3a, learners’ satisfaction in the absences of other construct is
uniquely sufficient for securing their continuance intention behavior toward MLA usage.
Because satisfaction is concerned with his or her experience of an IS, which vividly describes
the emotional response to the IS (Ives et al., 1983). A good number of researchers have studied
consumer satisfaction which shows the IT effectiveness from the users’ points of view
(DeLone and McLean, 1992) and also indicates the success of the IT depends on its
continuance usage in a compulsory environment (Oliver and Westbrook, 1993). Their
satisfaction with using the service shapes the continuance intention of users. As Oliver (1993)
and Lee (2010) believe, users being satisfied with the IS use plays a vital role in forming the IS
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continuance intention. In the context of the MLA, the learners’ satisfaction with the learning
method may derive their desire to use the application continuance.

Even though some past studies have considered attitude and satisfaction as being
synonymous with each other (Bolton and Drew, 1991), most agree that the two are different
from a conceptual point of view. While attitude is more stable and goes beyond prior
experiences, satisfaction seems to be considered as a momentary experience-related factor
(Liao et al., 2013). Attitude is a belief emerging out of the personal evaluation of a system,
service and product while satisfaction is an evaluation occurring after purchasing a service or
product (Venkatesh and Morris, 2000). So that satisfaction has been analyzed in-depth in the
literature and has been found to play a critical role in predicting consumers’ continuous
behaviors (Iranmanesh et al., 2017; Sayyah Gilani et al., 2017).

Finally, the discussion revealed that cognitive needs and satisfaction indeed play
important roles in MLA adoption for adult learners. The finding contradicts with prior
studies that adopted technology confirmation theory approach (e.g. Kim and Chatterjee, 2013;
Park and Ko, 2012) as well as related work in social influences on learning adoption (e.g. Shin
and Kang, 2015; Yeap et al., 2016). They showed that perceived usefulness, social norms and
facilitating conditions play a vital role in infrequent use of learning applications. But this
study, by employing fsQCA, found that if cognitive need and satisfaction are not present,
adult learners definitely need to have a strong presence of m-learning attitude to attain
m-learning adoption. On the other hand, if learners have strong cognitive needs and
satisfaction toward the service, there is no need form-learning attitude or social influences to
have MLA adoption. Thus, this study expands on the research stream on adult learners’
continuance use behavior by offering empirical evidence that attests to the applicability of a
configurational lens toward MLA.

Regarding the theoretical implications, these findings also contribute to the literature in
several ways. This study adds to the technology acceptance literature by providing an
alternative view on the adoption process and shows how important antecedents of users’
continuance intentions can combine, creating multiple solutions that explain MLA adoption.
Following the need to extend and evolve technology continuance theories and models to
better capture real-life phenomena, which are by definition complex and multidimensional
(Benbasat and Barki, 2007; Nistor et al., 2014), we propose taking a different methodological
approach that enables researchers to identify such complexities inherent in real-life
situations. The methodology is essential, as it not only defines how we study a phenomenon
but also affects how we think about it (Bagozzi, 2007). To this end, we propose employing
complexity theory along with configurational analysis, to better explain the complex
relationships among variables. Since such relationships are more likely to be asymmetric,
researchers with fsQCA can identify different configurations (i.e. combinations) of the same
variables predicting the same outcome, explaining, for example, the behavior of different
parts of a sample which otherwise would have been considered as outliers and removed from
further analysis. Identifying such configurations can help in theory building with fsQCA
(Woodside, 2014), as configurations that frequently appear in different contexts provide
support for their importance, increasing researchers’ knowledge about their role in predicting
behavior (Liu et al., 2017). Thus, we differentiate from traditional hypothesis building and
assumptions of symmetric tests between individual variables, as the proposed approach can
lead to the evolution of existing theories on technology continuance theory and behavior of
individuals (e.g. TAM, TRA/TPB). In detail, identifying important configurations of existing
variables, in multiple contexts, will offer more knowledge on their interrelations and guide
researchers to the creation of new variables, and potentially hypotheses, answering the call
for incorporating more complex and multidimensional variables into the field (Benbasat and
Barki, 2007; Nistor et al., 2014).
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Practical implications
In line with the previous studies by Hossain and Quaddus (2013); Bhattacherjee and Barfar
(2011), the results reveal the important effects of confirmation and perceived usefulness on
satisfaction. Therefore, meeting the expectations of the adult learners ensuring that the MLA
is useful. MLA service providers should foster a close relationship with the adult learner to
understand their expectations and extend the usefulness of the app to satisfy their users. In
the planning and development of learning apps, software developers should pay attention to
practical functions and extend key features that are frequently required for solving the
problem using a new skill. On the marketing side, MLA companies should emphasize the full
functionality of their apps to cater efficiently to the different needs and expectations of the
learners.

This research also provides recommendations for MLAs service providers. Gaining a
thorough understanding of the determinants of the continuance intention of users toward the
learning app use will help the app’s service providers to grasp the factors that result in
continued learning app use. With such understanding, the service providers can improve
their app to ensure its continued use after the first adoption. Since, cognitive need, satisfaction
and attitude are critical to the continuance usage of the learning app, the providers of this app
should give special notice to those antecedents. The app’s service providers can increase the
learners’ beliefs of how it can enhance their convenience when taking the courses (perceived
usefulness) and, consequently, satisfy them by developing an app that fulfills the need for
qualification and credential of the learners (confirmation) with a good user interface
(perceived ease of use) consistency. The MLA service providers should consider the
importance of the perceived usefulness and cognitive need of the MLA in the postadoption
stage. The results show that the users’ cognitive needs can not only enhance the continuance
intention of the MLA use but also influence their satisfaction and attitudes toward using
the app.

Finally, the MLA service providers must improve the attitude of the user about using the
MLA for learning. Therefore, perceived usefulness and subjective norms should be
considered as an important configuration during the app’s design and publicity.
Furthermore, when the expectations of the MLA service users are met, satisfaction will
generate. And only then the cycle of satisfaction and service improvement will run.

Implications for teaching and learning
This study helps to add important recommendations in the context of teaching and learning.
The demand for skill-based employment is increasing tremendously (Taylor and Hamdy,
2013). Thus, it becomes essential for the educator to develop a learning management system
based on adult learners’ cognitive need (Santandreu Calonge, 2016). If they are satisfied with
the teaching and learning materials that help them to upgrade needed skills and knowledge,
their continuance intention will increase. Therefore, for the instructor, well-defined content,
monitoring and performance assessment procedure should be maintained for the adult
learners. Prioritizing interactive features such as threaded discussion, virtual discussion
forums and learning community will help them to get actual feedback on their skill and
knowledge development. Then adult learners’ cognitive needs will be satisfied and
continuance intention to use the service will increase. Finally, this study suggests that
educator, teacher and professor need to ensure customized administration, documentation,
feedback and reporting system to attract and satisfy more adult learners.

Limitations and future research directions
This paper has a couple of caveats that could be addressed in future research. First, this study
was conducted in the context of adult learners MLA whereby the motivations for continued
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usage and the nature of technological innovation could differ. In this regard, findings from
this study may not be generalizable to other technological contexts. Future research should
therefore compare and contrast the antecedents of IS continuance, as derived in this study,
against those identified in other contexts. Second, this study was conducted among users.
Future research could consider replicating our study across other countries or cultural
backgrounds.

This empirical work has some limitations. Adult learners’ general perceptions of MLA
are examined, without focusing on a specific service. Future studies may choose the specific
application of learning systems or content in order to provide more accurate guidelines for
professors and designers. In addition, this study examines learners’ continuance intentions
in m-learning, common in technology acceptance research, but without investigating actual
user behavior. Although learners’ continuance intention is considered as a powerful
predictor of actual behavior (Fishbein and Ajzen, 1977), combining data from the actual use
of learning systems and applications would provide more insight into the role of cognitive
need, satisfaction, subjective norms and individual factors in predicting m-learning
adoption. Future studies should build on learning analytics, and incorporate data from big
learning analytics providers (e.g. Moodle), reflecting the use of complex learning
ecosystems and offering a holistic understanding of the technology acceptance process
in learning.

Nonetheless, in order to increase the reliability of the sample, future studies should ask the
respondents to provide an example of what they believe is m-learning. Additionally, more
predictors of m-learning adoption should be examined in the future, as well as various
demographic characteristics, which have been proven to influence acceptance of m-learning
(Wang et al., 2009). Finally, we should mention that fsQCA does not identify the unique
contribution of each variable for every solution. Instead, the goal of fsQCA is to identify
combinations of the independent variables. Future studies should combine fsQCA with
regression-based techniques to gain a deeper insight into the data, and integrate knowledge
from both methods toward extending current theories or developing new ones. As this study
is among the first to employ configurational analysis with fsQCA in education and learning
environments (Pappas, Cetusic et al., 2017; Pappas, Giannakos et al., 2017; Pappas,
Giannakos et al., 2016; Plewa et al., 2016), further innovative research is needed to identify
complex and important configurations that will move the field forward, and also reveal the
full potential of configurational analysis.

Conclusion
MLAs are popular in adult learners’ society because of the flexibility and self-directed nature
that can be accessed and used at any place and at any time. Moreover, the popularity of
mobile devices is increasing. However, the success of a system’s use is dependent on the
continuance uses of it, especially for adult learners. Nevertheless, there are limitations to the
acceptance of this type of system in developing countries, particularly in Bangladesh because
of the lack of proper awareness among adult learners. This form of learning was not a
common form of regular adult education inBangladesh (Shohel and Power, 2010). To promote
the continuance use of the MLA, software developer (e.g. Audacity IT solution, Cloud Ten
Enterprise, etc.) should collaboratively design a planwith OpenUniversities of Bangladesh to
fill the gaps. Because these universities help adult learners to update their skills and
knowledge through courses provided by MLA. Nowadays, skill-based promotion become
popular in almost all public and private organizations. Besides dropout learners start to learn
a new skill to avail of new skill-based job opportunities. Thus, MLA service provider and
software developer companies need to fulfill this cognitive need of students to build positive
attitudes that will increase satisfaction toward the new breakthrough learning system.
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Consequently, policymakers in the education sector need to organize regular teachers’
training programs to introduce them with a new medium of education. So, the behavior of
resistance to change among conventional educators will liberalize.
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