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ABSTRACT

Investigating the impact of feedback intervention and social facilitation on users’
satisfaction, productivity and mindfulness

Rakesh Bishnoi

Among many productions and lifestyle technological products, scheduling
applications are emerging as a viable solution. Existing research has studied productivity
with meagre attention to continuance intention to use the technology. The current study
attempts to examine users’ continuance intention in the context of scheduling mobile
application by integrating expectation confirmation theory with feedback intervention
theory and social facilitation theory. Specifically, this study will extend the expectation
confirmation model (ECM) by adding feedback interventions and social facilitation as
antecedents to ECM to examine continuance intention based on variables of scheduling
applications. A one week long longitudinal experiment with 55 participants was
conducted assigning them different scheduling tasks of a mobile application followed by
a post study questionnaire. Structural Equation Modeling (SEM) was employed to
validate the proposed research model and test the hypotheses. We found a significant
influence of perceived usefulness and satisfaction on users’ continuance intention leading
to positive effect on productivity with use of application. However, no significant
relationship was found between perceived usefulness and satisfaction. Furthermore, the
study found a strong effect of confirmation on satisfaction and a positive influence of
satisfaction on mindfulness. This study will contribute to expanding our understanding
of the factors that influence users’ continuance intention of using scheduling mobile

applications and their impact on productivity and mindfulness.

Keywords: Scheduling application, expectation confirmation model, continuance
intention, feedback intervention theory, social facilitation theory, productivity, mindfulness.
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Chapter 1

Introduction

In the 1990s, the technology-industry boom introduced the concept of 'Internet time,’
emphasizing the rapid emergence of technologies and tech companies in the digital age,
a notion still accurate in 2023 (Rosenberg, 2008). This digital era has also significantly
impacted individuals' time management and overall well-being, with a decline in
attention spans by 33% since 2008 (Microsoft Canada, 2015). While organizations
optimize processes with agile methodologies like JIRA (Sarkan et al., 2011), few prioritize
personal optimization. To address such challenges, leveraging technology itself through
task and scheduling applications is proposed. The demand for such applications is
evident, with productivity-focused mobile apps reaching 7.6 billion downloads and $5
billion in revenue by 2022 (Statista Market Forecast, 2022). Silicon Valley's digital
calendar designers emphasize the ideals of efficient time management in scheduling
applications (Wajcman, 2019).

Despite numerous productivity apps (Issahaku et al. 2018), user retention
remains a challenge, prompting research on continuance intention and related variables.
To incentivize user engagement, establishing an uninterrupted feedback loop from
productivity applications is suggested. This research plans to incorporate feedback
interventions, using scheduling applications as a control variable, to assess their impact
on user perception, satisfaction, and mindfulness. Mindfulness, explained by Langer
(1989) as a state of lively awareness and alertness, is crucial for wise decision-making
and long term of benefits (Shapiro et al., 2006). While existing studies on information
systems focus on organizational levels (Goswami et al. 2009; Swanson and Ramiller 2004;
Fichman 2004), applying mindfulness to individuals' technology acceptance is
underexplored (Sun, 2011). This research aims to explore mindfulness in the context of
technology, specifically focusing on how scheduling applications contribute to users'
decision-making at the individual level.

Additionally, Huang (2019) highlighted that external factors, such as social

influence, significantly impact the continuance intention related to desktop usage.



Although significant developments are being made as individual subjects of productivity
(Uruena, 2018), mindfulness in IT (Wu et al.,, 2022) and social facilitation (Rafaeli and
Noy, 2002), we still lack research of potential convergence of these variables and their
impact on continuance intention in order to enhance productivity and mindfulness in
mobile applications. Aiello et al. (1995) ‘s research proved that the social facilitation
effect resulted in participants’ enhanced output. As a result, we will be introducing social
facilitation variable to test user’s behavior on task management and how collaboration
and presence of others affects user’s perception of using these technologies. The central
aim of this research is to expand the expectation confirmation model (ECM) within the
productivity context. This involves incorporating feedback interventions and social
facilitation as additional antecedents and investigating their impact on the resulting
outcomes of productivity and mindfulness. We have designed a longitudinal experiment
in which participants are asked to use a productivity app for one week. This study can be
used to inform the design of the productivity applications to improve their continuance

use.

Chapter 2
Literature Review

2.1 Expectation confirmation theory and ECM

The original ECM model used in this study comes from expectation confirmation theory
(ECT Appendix A). Oliver (1980) first created ECT which originally consisted of
constructs: pre-purchase expectation, perceived performance, confirmation, satisfaction,
and user’s repurchase intention in the context of marketing. It asserts that expectations,
along with perceived expectations, leads to post-purchase satisfaction. Furthermore, this
effect can be deduced by positive or negative dissonance among expectation and
performance (Oliver, 1980). ECT was then used in numerous studies for a variety of
purposes and was further adapted and extended into expectation confirmation model

(ECM) by Bhattacharjee (2001b) with a view to predict IS continuance usage rather than



focusing on initial adoption as seen in ECT. Bhattacharjee’s model includes three
variables: perceived usefulness, confirmation of expectations, and satisfaction to
describe and predict IS continuance usage and it uniquely states prominence on post-
purchase expectation. As seen in figure 1, to determine the IS continuance intentions, the
two primary variables are confirmation and perceived usefulness, which is determined

by the user’s initial expectations.

Confirmation

Satisfaction Continuance
Intention

Perceived
Usefulness

Figure 1. Post-acceptance model from Bhattacherjee (2001b)

ECM draws upon principles from IS, psychology and behavior to explain expectations
formed by users, their use of services or products, and ensuing their satisfaction. A wide
range of research has adopted ECM to describe continuance expectation in different
technology topics by proposing several models to study online information on mobile
applications or websites (see Table 1). Table 1 presents a compilation of studies within
the realm of Information Systems (IS) that employ technology analogous to the one
utilized in this research. The table describes the respective research contexts, theoretical
frameworks (which align with those employed in this study), and outcomes of these
investigations. By examining this table, one can discern the progression and
contributions of prior research, thereby guiding the direction and relevance of the
present study. Taking that into consideration, we looked at different kinds of research
being carried out to elucidate the user’s behaviour with the help of ECM and extended
with the help of other theories in relation to mobile applications and online websites.

Beginning with subject of technology for this research, mobile applications, Malik and



Rao (2019) introduced an extended model of ECM coupled with TAM to study continued
usage of on-demand ride hailing services. Their results supported the integrated model
of ECM and TAM to predict user’s post adoption behaviour of ride hailing mobile
application. Long and Suomi (2022) investigated motivation behind users’ continuation
of usage of theme park mobile applications by introducing ECT along with IS success
model and perceived value. Rahi et al. (2022) studied another extended ECM by
introducing an addition of flow theory and brand awareness in mobile applications for e-
commerce. Their result suggests that satisfaction and expectation-confirmation are the
most crucial elements in deducing user intentions of continuing using m-shopping
applications. Tam et al. (2020) established with their research that satisfaction, habit,
performance and effort expectancy are the most important determinants to predict
continuous intention of usage of mobile application. To do so, they used ECM and the
extended theory of acceptance and use of technology (UTAUTZ2). Looking at research
done on online websites and users’ IS continuous intention of usage, Lin et al. (2005)
studied factors affecting continued use of internet websites by including the variable
‘playfulness’ into the expectation confirmation theory (ECT). They went on to establish
that perceived playfulness, confirmation to satisfaction and perceived usefulness, all
contributed to the users’ intention of continuing using a website. Shiau et al. (2011)
investigated an extended model of ECM with flow theory to measure continued usage of
online blogs among major platforms. Lee (2010) explored similar applications by
explaining and predicting users’ intentions to continue using e-learning platforms using
respondents from university in Taiwan. Liao et al. (2007) predicted the effects of external
points such as confirmation of expectation, search effort, and alternative attractiveness

are predictors regret, which in turn influences repurchase intention and satisfaction.
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2.2 Productivity and Mindfulness

Productivity as achieved through the use of digital products can be referred as the
measurable effectiveness and efficiency gained by individuals in or entities in
accomplishing tasks facilitated by integration of technology. This concept has gained
notable attention with the wake of mobile technology in numerous aspects of daily life,
the design and utilization of mobile devices have progressed, creating new prospects and
augmenting value and productivity (Stewart & Pavlou, 2002). Mobile app stores have
more than 4.9b billion application downloads on app stores by 2022 under the category
‘Lifestyle’ generating a total revenue of US $6bn (Productivity - Worldwide | Statista
Market Forecast, 2022). Existing research examining smartphone usage and its impact
on productivity have employed diverse theoretical frameworks. The implementation of
mobile applications has revolutionized workforces in numerous sectors, for instance
road transport in Nigeria (Obisi et al., 2017). Their study found a significant relationship
between road transport management and mobile applications. Miranda and Vergaray
(2021) investigated the literature of impact on work productivity by employing gamified
mobile applications and suggested way to new research on the topic due to paucity of
studies on the subject. Abhari and Vaghefi (2022) explored screen time and productivity,
leveraging the goal-setting theory as their theoretical foundation and established that
engaging in self-monitoring improves user productivity and contributes to a general
feeling of satisfaction with accomplishments. Concurrently, mindfulness-based mobile
applications (MBMAs) as well have gained substantial attention among smartphone user
cohort. Mindfulness has been conceptualized as an encompassing self-regularity capacity,
an accepted skill and a meta-cognitive skill (Sliwinski et al., 2015). Recent research has
studied the efficacy of mindfulness application in minimizing stress, symptoms of anxiety
and depression (Huberty et al., 2019) and improving mental health. Furthermore, Sarker
et al. (2012) delved into use of mobile technologies to mitigate the impact of work-life
balance and emphasized the significance of selecting fitting strategy to augment
productivity. Consequently, exploring users’ determinants of continuance intention to

use such applications is imperative for amplifying both productivity and mindfulness.



2.3 Feedback intervention

Feedback in theories of communication is generally limited to the conduct as a reaction
to a message (Frandsen & Millis, 1993). This ambiguous concept was later made coherent
by Kluger and Denisi (1996)’s Feedback Intervention Theory (FIT). They posit that FIT
aims to understand the mechanisms and dynamics of feedback processes in
organizational and performance contexts. FIT imparts insights into how feedback, when
appropriately structured, can affect the behavior, motivation and performance of both
individuals and groups. Furthermore, they implied that in some situations, feedback
interventions can result in “large and positive effect on performance”. McCalley, L.T.
(2006) in their applied product research pointed out that FIT provides an explanation for
the role of goals and feedback which allows “generalizability to other applications”.
Moreover, Brohman et al. (2020) discussed impacts of various forms of provider
feedback on both healthcare providers’ actions and patients’ adaptability, particularly
concerning individuals with chronic diseases. The study categorized feedback into three
primary types:

(1) Outcome feedback, which entails receiving information about one’s performance
results’ state, (2) Corrective feedback which furnishes details about the procedure that
caused the difference and/or the methods for minimizing it, (3) Personal feedback,
characterized by information that conveys concern, seems well-intentioned, is sensitive
to the demands of the individual's emotions and brain, and demonstrates a route to
progress (Fong et al. 2018). Ozyurk et al. (2012) established in their study that providing
individuals with information regarding the anticipated outcome significantly influences
subsequent performance outcomes. As outlined in Table 1, Riley et al. (2011) investigated
how health behaviour theories are applied to mobile applications and found that existing
theories seem insignificant to inform mobile intervention development.

As aresult, this research aims to also investigate productivity enhancement with the help
of the scheduling application. The employed mobile application will offer participants
with outcome feedback on their tasks and offer pertinent suggestions, enabling users to

contemplate and implement helpful adjustments.



2.4 Social facilitation theory

Theory of social psychology has the age-old construct of social facilitation, which was
originally understood as people’s tendency to execute simple as well as well-learned
tasks better in presence of others (Rafaeli and Noy, 2002). As first devised by Zajonc
(1965), the fundamental premise of social facilitation theory suggests that the mere
presence of others can enhance or inhibit an individual’s performance, depending on the
nature of the task. Furthermore, as concluded by Geen and Gange (1977), the drive theory
remains the most relevant explanation of “both increments and decrements in
performance in terms of a single set of constructs”. The concept of home team advantage
in sports serves as an illustration of the relationship between social facilitation and
pressure (Baumeister, 1984). In this context, when a team competes in front of their
home crowd during regular matches, it tends to enjoy an additional advantage. However,
the dynamics change when it comes to critical matches, leading to adverse effects on
performance. Abeele et al’s (2007) research experiment established the similarity
between social presence and connectedness and consequently with emotional presence.
Drawing on these findings, this study will employ the social facilitation variable as an
additional variable in setting of scheduling application. As outlined in Table 1, Camilleri
and Kozak (2022) studied reaction towards online content on social media platforms and
applications and found that individuals on Facebook were drawn to groups that
showcased visually appealing content and those are the ones that facilitated active

engagement.

We can deduce that there are numerous different topics and methods to approach the
research of mobile applications utilizing diverse theories. Nevertheless, there does not
seem to be (or is very limited) significant historical research on the topic of mobile
applications combining ECM and FIT and/or Social Facilitation models to study users’
continuance intention in context of scheduling mobile applications. By combining these
three well known theories, into a single theoretical model, we hope to contribute to the

field of information systems. The model used in this study is described in the next chapter.



Chapter 3
Research Model and Hypothesis

This study intends to fill the existing gap for lack of research in determining variables
affecting continuance intention (Funilkul and Vanijja, 2018 and Fadzil, 2018) in
scheduling mobile application and how they impact productivity and mindfulness as the
nascent outcomes of ECM. This way, we will modify and extend the ECM framework by
building on context-based factors specifically by testing user’s perceived usefulness with
the help of a digital scheduling mobile application. Moreover, this study will incorporate
feedback intervention literature and social facilitation theory as the antecedents to ECM’s
perceived usefulness construct. To answer the proposed research, below model was

developed as shown in figure 1.

Original ECM
Confirmation
H1(b)
Feedback
’ N H3 Continuance H6 -
Intt t H1(a)
nterventions H4 Satisfaction Intention Productivity
Social s H2(e) [

Facilitation “\¥ Perceived '—f'ﬁ;(b_)_’_ H7 Mindfulness

Usefulness

Figure 2. Proposed-Research Model

3.1 Original ECM hypothesis

Bhattacherjee (2001) posits in ECM that confirmation is a cognitive belief and states the
extent to which user’s expectation reached post the initial use of the technology. If the
expectation of users is confirmed with the use of application, this in return will augment
their perceived usefulness (post-consumption expectations) for the application (Sarkar
and Khare, 2018) increasing satisfaction and hence will positively affect their future IS

continuance intention. Studies have demonstrated that customers’ initial expectations of



an app play a significant role in shaping their post-adoption satisfaction. Moreover, users
compare their initial expectations to their actual experiences with the app, as a result,
when their expectations are met or exceeded, users tend to be more satisfied. Ambalov
(2018) in its meta-study of 51 primary studies on IT continuance confirmed the
relationship between perceived usefulness, confirmation, and satisfaction. Moreover,
Barnes and Bohringer (2011) attested to the original ECM model by proving that twitter
user’s continuance behavior is strongly determined by their perception of value of usage
and satisfaction from using the social media. Regarding this research, confirmation can
be explained as the awareness of the assistance from the use of scheduling application.
However, if the desired expectations are not met, it will on the contrary reduce their
perceived usefulness. Accordingly, we propose the first set of hypotheses:

H1(a): H1: Confirmation of expectation has positive impact on user’s perceived
usefulness with scheduling applications

H1 (b): Confirmation of expectation has positive impact on with users’ satisfaction with
scheduling applications

H2 (a): Perceived usefulness has positive impact on satisfaction with scheduling
application

H2 (b): Perceived usefulness is positively associated with scheduling mobile application’s
continuance intention usage

H3: Satisfaction has a positive impact on IS continuance intention with scheduling

application

3.2 Feedback interventions (FIs)

Feedback intervention theory was first defined as “actions taken by (an) external change
agent(s) to provide information in regarding aspects of one’s task performance” (Kluger
and DeNisi, 1996). FIT also posits that the only way feedback can be effective is when
attention is focused on task learning rather than to meta-task process (King, 2016). Gu et
al. (2022) studied it's significance of within the realm of Human-Computer Interaction
(HCI) in the context of designers involved in designing digital products. In context to this
study, FIT is used to provide user’s feedback based on outcome of their digital task
scheduling. As a result, feedback interventions acting as an antecedent to ECM will
provide extra value addition to its users and increase perceived usefulness of scheduling

mobile application. Therefore, we propose:

10



H4: Outcome feedback will have positive impact on user’s perceived usefulness with

scheduling application

3.3 Social Facilitation

In experimental social psychology, social facilitation is one of the most fundamental
phenomena (Sanders, 1980) and is an illustration of the most basic kind of social
influence. In context of this study, social facilitation will facilitate user’s using a mobile
application with an increased tendency to perform their scheduled tasks in presence of
their task collaborators. As a result, people will perceive more usefulness when they are
aware of other’s presence exposure of their activities in the application and which in
return will establish encouragement. Hence, we posit that:

H5: Social facilitation will have positive impact on user’s perceived usefulness with
scheduling application

Mobile applications have been proven to be transformative in various industries and
fields ranging from clinical practice where it has provided assistance in task and time
management (C. L. Ventola, 2014), an application for production scheduling (Mourtzis et
al. 2016). This study has scheduling application as the control variable where the end-
product of using such products is to increase productivity (H6). Tsafou et al. 2016, found
in their cross-sectional study that the effect of mindfulness on physical activity is
mediated by satisfaction. Moreover, Gupta and Verma (2019) in their study on
mindfulness and satisfaction posited a positive increase in the treatment group as a result
of mindful practices. In context of this study, satisfaction being one of the proven
constructs of ECM, will yield a positive effect on user’s mindfulness. Hence, we posit that:
H6: Continuance intention will have positive impact on user’s productivity with
scheduling application

H7: Satisfaction will have positive impact on user’s mindfulness with scheduling

application
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Chapter 4

Research Methodology

4.1 Research Context

In this study, we worked with a newly developed mindfulness and productivity
management mobile application. It is a Canada based lifestyle management application
that focuses on providing its users a tool to schedule various day-to-day tasks, provide
feedback to make positive changes to their schedule helping them achieve their goals in
an optimized manner and also lets the users collaborate with their peers on tasks of their
choice among many other features. For the context of this study, we tested participants
on the latter two features keeping scheduling tasks as our control condition for a span of
one week. There are one control and two treatment groups using the application to
perform their tasks. The three groups were divided based on the following features -
Group 1: Calendar/scheduling (control group: feature 1), Group 2: Calendar + Feedback
interventions (features 1 and 2), Group 3: Calendar + social facilitation (features 1 and
3). The features’ screenshots as taken from the mobile applications are shown in figure
3. In the study, participants assigned to the control group engaged with the applications
over a span of one week, primarily utilizing the calendar feature to input their weekly
agendas and establish task reminders. This facilitated continuous monitoring of their
schedules, encompassing activities such as scheduling workouts and leisure pursuits.
Moreover, participants in Group 2, in addition to the calendar functionality, interacted
with a feedback mechanism integrated within the application. This feedback,
algorithmically derived from their scheduled activities and their subsequent engagement
levels, aimed to enhance participants' comprehension of task prioritization and time
management. For instance, during the initial application phase, if a participant aspired to
allocate 45 minutes daily for physical exercise but failed to meet this target based on their
calendar entries, the feedback mechanism would highlight this discrepancy and propose
actionable recommendations to realign with the intended goal. Lastly, members of Group
3 combined the calendar feature with a social facilitation element, promoting

collaboration with friends and family on selected tasks. This collaborative dynamic aimed
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to improve participants' commitment and focus by involving relevant stakeholders in
their task execution, such as a student coordinating study sessions with peers and

generating mutual reminders.

(s e
A Search
Add People Update
T F s s M T w
24 2 26 27 28 29 30
Q, Enter invitee email
i
Sunday {1_ 23°C
rbishnoil807@gmail.com 2
Work routine
Plan and perform a productive ..
Suggested

15 mins by 1h 456m
0h bylh
oh bylh
30 mins by 12 mins
oh by 1h 30

Read book/audio book e

Nourish my brain oh by Ih 48m
45 mins by 7h 15m
Dh by 8 hrs

1. Calendar 2. Calendar + Feedback interventions 3. Calendar + Social facilitation

Figure 3. Assigned Tasks

4.2 Measurement

Three online questionnaire surveys were administered to accumulate from participants
through survey platform Qualtrics which was shared via participants’ email. The survey’s
measuring items were adopted according to context of this study and were taken from
previously validated instruments and literature. The items for constructs from original
ECM model perceived usefulness (3 items), confirmation (3 items) and satisfaction (3
items) were adapted from Bhattacherjee’s (2001). Whereas continuance intentions (2
items) were adapted from latter research from Bhattacharjee and Lin (2015). The items
for feedback interventions (3 items) were adopted from King et al. (2009), whereas the
items for social facilitation (3 items) were adopted from Rafaeli and Roy (2002) based on
the context of this study. Lastly, items for mindfulness (4 items) were adapted and

changed to fit the context from Baer et al. (2004). The three items developed for
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productivity captures both user efficiency and effectiveness in carrying out their
everyday work.

All items in survey responses from participants will be measured on a seven-point Likert
scale, ranging from strongly disagree (1) to strongly agree (7). Table 2 displays the items

used in this study and their sources.

Table 2 Survey Items

Code Item Source

PU1 Scheduling applications like Cedulify improves my Bhattacharjee (2001)
performance in managing my tasks and activities

PU2 Scheduling applications like Cedulify increases my Bhattacharjee (2001)
productivity (such as time management)

PU3 Overall, Scheduling application like Cedulify is Bhattacharjee (2001)
useful in managing goals related to mindfulness and
productivity

CNF1 My experience of using scheduling applications Bhattacharjee (2001)
(Cedulify) is better than what I expected

CNF2 The service provided by scheduling application Bhattacharjee (2001)
(Cedulify) is better than what I expected

CNF3 Overall, most of my expectations from using Bhattacharjee (2001)
scheduling application (Cedulify) have been fulfilled

STS1 [ am pleased with the overall use of the scheduling Bhattacharjee (2001)
application Cedulify

STS2 [ feel satisfied about my overall experience of using Bhattacharjee (2001)
the scheduling application Cedulify

STS3 STS 3Q16_1 Overall, I am satisfied with scheduling Bhattacharjee (2001)

application Cedulify

CUI1 [ intend to continue using Cedulify rather than Bhattacharjee and Lin
discontinue its use (2015)

CUI2 [ intend to continue using Cedulify than use any Bhattacharjee and Lin
alternative means (2015)
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FI1

FI2

FI3
SF1

SF2

SF3

PRD1

PRD2

PRD3

MDF1

MDF2

MDF3
MDF4

[ think feedback from Cedulify provides clear
direction on how to improve my personal goals
Feedback from Cedulify can be valuable form of
productivity advice

[ carefully read feedback provided by Cedulify
Presence of a collaborator on the scheduled task on
Cedulify helped me in achieving the task

[ felt a pressure to complete a scheduled task on
Cedulify in the presence of a collaborator

[ feel presence of other people on scheduled tasks on
Cedulify affects my behaviour towards completing it
Using this app helped me become more productive
in performing my everyday tasks

Using this app helped me complete my everyday job
more quickly

Using this app helped me perform my everyday job
more effectively

[ find it easy to create new and effective ways of
using Cedulify

[ am often open to learning new ways of using
Cedulify

[ like to figure out different ways of using Cedulify

[ get involved when using Cedulify

King et al. (2009)

King et al. (2009)

King et al. (2009)
Rafaeli and
(2002)

Rafaeli  and
(2002)

Rafaeli  and

(2002)

Baer et al. (2004)

Baer et al. (2004)

Baer et al. (2004)
Baer et al. (2004)

Roy

Roy

Roy

Note: PU: Perceived usefulness; CNF: Confirmation; STS: Satisfaction; CUI: continuance

intention; FI: Feedback Interventions; SF: Social Facilitations; PRD: Productivity; MDF:

Mindfulness

4.3 Data Collection

A North American public university’s internal student portal was used to recruit part-

time/full-time students and working professional participants. A university ethics

approval certificate was obtained in order to hire human subjects for the cause of this

experiment. To encourage participation, each participant received a $50 gift card upon
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completion of the experiment. This approach was considered to ensure a tangible benefit
for their participation while circumventing any undue influence on their responses. After
expressing interest and providing their information, participants were asked to complete
a pilot survey to obtain their consent and confirm their availability for the upcoming one-
week study. A total of 83 individuals completed this initial questionnaire. On Day 0 of the
experiment, a pre-study questionnaire aimed at gathering demographic information was
administered, with 73 participants responding. Following this, a mid-experiment
questionnaire was conducted on Day 3 to capture self-reported participation data,
resulting in the discontinuation of 6 participants. Subsequently, a post-study
questionnaire was administered on Day 7, encompassing items related to all constructs
in the model, and it was completed by 67 participants. During the data cleaning phase, 12
responses were further discarded due to inconsistent use of application during the 7-day
period, resulting in a final dataset comprising responses from 55 participants 2

The demographic profile of these participants is listed in table 3. Men (60%) and women
(40%) were well-presented in the sample, the majority of responders (56%) were
between age 25-34 years old, and 75% of participants holds master’s degree.
Furthermore, the sample included people from various ethnicities with the majority
being South Asians (45%) followed by Europeans (15%). As compared to the average
Canadian population, our sample is more representative of minority communities in
Canada, one of the reasons being high number of international students in graduate
program of universities. Moreover, a random assignment of participants was executed

among the three groups as demonstrated with groupwise demographic data in table 3.
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Table 3. Respondents’ Profile

Distribution (n = 55)

Age Overall Group1l Group2 Group 3
18-24 22 40% 35% 20% 57%
25-34 31 56% 59% 80% 39%
35-44 1 2% 6% 4%
45-54 1 2%
>54 0 0%

Gender
Male 33 60% 53% 53% 70%
Female 22 40% 47% 47% 30%

Education
High school degree or 1 2% 6%
equivalent
Bachelor Degree 12 22% 35% 26%
Master’s degree (e.g., MSc 41 75% 53% 100% 74%
or Med)
Doctorate (e.g., PhD) 1 2% 6%

Ethnicity
South Asian 25 45% 24% 47% 61%
European 8 15% 35% 7% 4%
Middle eastern 6 11% 12% 13% 9%
Hispanic or Latin 4 7% 6% 13% 4%
South East Asian 6 11% 12% 13% 9%
Other 4 7% 6% 7% 9%
East Asian 1 2% 4%
Prefer not to answer 1 2% 6%
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Chapter 5

Data Analysis and Results

To analyze the collected data, Structural Equation Modeling (SEM) was used to examine
the relationships presented in the proposed research model and the analysis was
conducted with variance-based software Smart PLS version 4. As advocated by Anderson
and Gerbing (1988), a two-step approach was then followed. First, to analyze the fitness
and construct validity of the proposed measurement model, assessment of reliability,
convergent validity, and discriminant validity. Following which, the structural model was
examined to test the strength and hypothesized relationships as proposed in the research
model. SEM was particularly used in data analysis of this research due to its capability to

assess multiple components of a model simultaneously (Awang, 2015).

5.1 Evaluation of the measurement model

The collected data was examined by Cronbach’s a to assess reliability and internal
consistency of the model. It compares the amount of shared variance or covariance within
the items of the construct making up an instrument amounting to overall variance. The
mean, standard deviation and Cronbach’s a of all constructs is shown in table 4. The
analysis shows the reliabilities of the six dimensions to be above the 0.7 criteria
suggested in the literature (Nunnally, 1978). A collection of indicators designed to assess
a single construct is known as convergent validity (Kline, 2015). As recommended by
Fornell and Larcker (1981), convergent validity can be proven by following criteria: a)
the item’s factor loading (A) are significant and above 0.5 (Hair etal., 2010, Awang, 2015),
or as suggested by some literature to be above 0.7 (Chin 1998; Hair et al. 2010), b) the
average variance extracted (AVE) is greater than 0.5 (Awang, 2015), c) composite
reliability (CR) of each construct is above 0.7 (Byrne, 2013; Awang, 2015). As indicated
in table 4, composite reliability (CR) and cronbach’s « for all constructs were found to be
higher than the threshold value of 0.7, advocating a satisfactory reliability. The average
variance extracted (AVE) was found to be above 0.5 as well as all the factor loadings were

above 0.7 (Chin 1998; Hair et al. 2010
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Table 4. Construct reliability

Construct [tem Factor Cronbach’s AVE (>0.5) CR(0.7)
(Mean, SD, R?) Code Loading a (>0.7)
Perceived Usefulness PU1 0.753 0.802 0.721 0.885
(5.6,0.95,0.088) PU2 0.906

PU3 0.881
Confirmation CNF1 0.931 0.902 0.836 0.939
(5.93,1.12) CNF2 0.930

CNF3 0.881
Satisfaction STS1  0.965 0.955 0.917 0.971
(6.01,1.22,0.851) STS2  0.961

STS3  0.947
Continuance Cuit  0.970 0.933 0.937 0.968
Intention
(4.83,1.80, 0.445) CUI2  0.966
Mindfulness MND1 0.843 0.900 0.768 0.930
(5.38,1.30,0.469) MND2 0.862

MND3 0.997

MND4 0.912
Productivity PRD1 0.934 0.938 0.890 0.960
(4.86,1.55,0.633) PRD2 0.949

PRD3 0.947

Discriminant validity pertains to the degree to which a construct is distinct from other
constructs (McKnightetal, 2002; Hair et al., 2010). To demonstrate discriminant validity,
express that the square root of the Average Variance Extracted (AVE), represented by
bold diagonal values for each construct, is higher than its corresponding correlations
coefficients (Fornell and Larcker, 1981 & Byrne, 2013). Therefore, we establish that there
is sufficient discriminant validity among all the variables. Although, the discriminant
validity for confirmation-satisfaction is not met, hence, the relation of confirmation
impacting satisfaction should be interpreted with caution. However, as established by the
literature of ECM, it is very likely that confirmation is a strong predictor of satisfaction

(Bhattacherjee, 2001).
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Table 5. Results of discriminative validity of the measurement model

CNF CUI MDF PRD PU STS
CNF 0.914
CUI 0.614 0.968
MDF 0.738 0.746 0.877
PRD 0.559 0.796 0.689 0.943
PU 0.296 0.456 0.534 0.634 0.849
STS 0.922 0.598 0.685 0.546 0.291 0.958

5.2 Evaluation of the structural model

SmartPLS’s bootstrapping analysis was performed which allows testing statistical
significance of model’s sub-constructs’ path coefficients and weights (Chin et al., 2008).
As PLS does not produce overall goodness-of-fit indices, the primary method for
assessing the explanatory power of the model is through R? (Wasko and Faraj, 2005; Nair
etal,, 2015). Moreover, another method is provided by Tenehaus et al. (2005) to examine

the model fit called goodness of fit (GoF) index. It uses the geometric mean of the average

communality and the mean of R? for endogenous constructs (GoF = /AVE = R?). The
cut off value reported for evaluating GoF: GoFsmall = 0.1; GoFmedium = 0.25; GoFlarge.
= 0.36 (Hoffman and Birnbirch, 2012). For the current study’s model, using data from

Table 4, a GoF of 0.65 was measured, which indicates a very good model fit.
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Figure 4: Structural model

5.3 Structural hypotheses testing

The hypotheses tests of this study show interesting results as shown in figure 4 and also
listed in table 6.

Table 6. Hypotheses results summary

Path B Value p-level Support
Hla CNF-PU 0.296 * Yes
H1lb CNF-STS 0.917 ok Yes
H2a PU-STS 0.020 0.727 No
H2b PU-CUI 0.308 * Yes
H3  STS-CUI 0.509 orkox Yes
H4  FI-PU 0.718 * Yes
H5  SF-PU 0.407 x Yes
H6 CUI-PRD 0.796 ook Yes
H7  STS-MND 0.685 ok Yes

Note: *: p < 0.1; **: p < 0.01; ***: p < 0.001

The results shows that confirmation has a positive association with perceived
usefulness (=0.296, p<=0.1) and confirmation has a positive influence on satisfaction
(B=0.917. p<0.001) which supports Hla and H1b respectively. Perceived usefulness has
a positive influence on continuance usage intention (=0.308, p<0.1) supporting H2b.
However, perceived usefulness is found to be statistically insignificant in explaining its
effect on satisfaction (3=0.020, p > 0.1). Moreover, there was a positive association of
satisfaction with continuance usage intention ($=0.509, p<0.001) and satisfaction
(B=0.685, p<0.001), supporting H3 and H7. Lastly, continuance usage intention has a
positive influence on productivity supporting H7. The p values and path coefficients are

shown in figure 4.

5.4 Regression Analysis

To test hypothesis H4 and H5, regression analysis was run using SPSS version 29. First,

with the help of regression standardized residuals, a normal probability plot (p-p) was
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obtained to assess the normality assumption of the residuals in a linear regression model.
Figure 5a and 5b shows the p-p plot of FI and SF groups against the dependent variable
perceived usefulness. The position of the points close to the 45-degree line suggests that
the assumed distribution provides a reasonable representation of the data (Taylor and

Francis, 1995).

Normal P-P Plot of Regression Standardized Residual Normal P-P Plot of Average PU
Dependent Variable: Average PU

Expected Cum Prob
Expected Cum Prob

00 02 04 06 08 10

Observed Cum Prob Observed Cum Prob

Figure 5a: Average PU for Feedback Intervention group Figure 5b: Average PU for Social Facilitation group

After running the regression analysis, the primary antecedents of perceived usefulness,
feedback interventions (3=0.718, p<0.1) and social facilitations (=0.407, p<0.01) were
found statistically significant supporting H4 and H5 as shown in table 6.

Chapter 6
Discussion

6.1 Theoretical Implications

This study extends ECM in the domain of mobile scheduling applications and positive
effects of feedback interventions (H4) and social facilitation (H5) as the antecedents of
perceived usefulness. Eight of the nine hypotheses were supportive. Hence, this study
promises the applicability of ECM to mobile applications in accordance with prior
research and demonstrates a new model with respect to scheduling mobile applications

within the context of real world. This model warrants a better apprehension of the
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significant impact of confirmation on both perceived usefulness (H1la) and satisfaction
(H1b), as well as positive impact of satisfaction on continuance intention (H3). These
results align with prior studies based on the ECM based research (Bhattacherjee, 2001;
Oghuma et al, 2016). The results also demonstrated that there was no significant
relationship between perceived usefulness and satisfaction (H2a). This result follows
with previous studies with similar results of insignificant relationship between perceived
usefulness and satisfaction (Daneji et al., 2019; Alraimi et al., 2015; Chang, Hung, Cheng,
& Wu, 2015). One of the reasons behind this can be strong positive correlation between
confirmation and satisfaction. In order words, in the context of the study, confirmation is
a stronger predictor of satisfaction (=0.917) than perceived usefulness ($=0.020). As
pointed out by prior researches, an additional factor contributing to the lack of a
significant association between perceived usefulness and satisfaction in this experiment
may be attributed to the impact of cultural variations within the study group consisting
of university students (Alraimi et al., 2015). Formation of satisfaction can differ notably
among individuals from different cultures (Roca et al.,, 2010). Furthermore, this study
also points out that users’ perceived usefulness does in fact influences their continuance
usage intention positively (H2b). This raises an interesting observation and can be
further interpreted as; user’s decision to continue using a technology can be irrespective
of their satisfaction with the actual technology. In terms of increase in productivity with
scheduling applications, the results suggest that continuance intention will positively
influence productivity (H6). Moreover, there was a positive effect of users’ satisfaction

on their mindfulness (H7).

6.2 Managerial Implications

In terms of practical implications, this one-week long longitudinal study provides

numerous practical use cases. Firstly, it further cements the idea of how providing users
with feedback on their scheduling and planning will positively affect their application’s
usefulness. Furthermore, enabling users to collaborate with their peers and friends
increases usefulness as well. Secondly, the highly significant impact of continuance
intention on productivity provides evidence of a fitting strategy to augment productivity
with such applications and speaks for their rising demand in mobile application
categories. The correlation observed between user satisfaction, the intention to continue

using a mobile application, and subsequent productivity can be extrapolated to diverse

23



categories of mobile applications. This relationship becomes particularly pertinent in the
context of user retention challenges, a prevalent concern within this category of mobile
applications. Enhancing user satisfaction and fostering continued usage intention can
prove instrumental in mitigating the prevalent issue of user retention, thereby
contributing to overall productivity in various forms of mobile applications. Additionally,
the positive impact of satisfaction on mindfulness provides further support for
mindfulness-based mobile applications (MBMAs) and their growing positive impact on
user’s mental health. As highlighted by participants in the experiment, it was noted that
the user interface (UI) of an application also holds significance in influencing mindfulness

and impacting the mental health of users.

6.3 Limitations and future research

Our research also had some limitations. First, data collected in this experiment’s
application usage was self-reported. To improve research validity, future researches may
include actual user behaviour data which should be collected directly from the mobile
application’s database. Second, the participant sample of this research represented highly
educated group and relatively younger population, although this sample ensures digital
literacy, future studies can test this proposed model in a different demographic and
region with a varying degree of familiarity with digital products. Another interesting
outlook at this model can be tested by using a different technology. This study used
mobile application as the medium, future research can be conducted using websites like
google calendar or comparing digital products with offline scheduling products.
Moreover, although a group of students is a crucial sample in the context of mobile
applications since it represents crucial users of mobile phones and are considered as
early adopters of the technology (Kim et al. 2014), it is not representative of the entire
population of North America or any geography. To further improve the external validity

and generalization, participants in future studies may exclude students.
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Chapter 7
Conclusion

The purpose of this study was to explore the factors influencing users’ intention to
continue using scheduling mobile application and what features encourages this
behaviour positively. An extended expectation-confirmation model (ECM) research
model was proposed and examined with a week-long study of 55 participating students
and working professionals. The result of the study’s SEM analysis voiced past literature
by demonstrating strong relation between items of ECM and the positive influence of
social facilitation and feedback interventions on users’ perceived usefulness. It
interestingly also revealed that perceived usefulness has no significant influence on
satisfaction but positively influences continuance intention in the case of scheduling
mobile application usage. Hence, based on the positive effect of users’ perceived
usefulness and satisfaction on continuance intention, it makes the case for users’
inclination to continue using these applications. The study also uniquely demonstrates
the positive effect of scheduling applications on productivity and mindfulness. The
statistical support for these findings substantiates the proposed extended Expectation-
Confirmation Model (ECM) and effectively establishes the key factors influencing the

continued usage of scheduling mobile applications.
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Appendix

A. Expectation-confirmation theory (Oliver, 1980),

Expectation

Confirmation Satisfaction
{t;) (tz)

Perceived
performance

(t2)

Note: t, = pre-consumption variable; t, = post-consumption variable

Repurchase
intention (t,)

ECT (Oliver, 1980)
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