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A B S T R A C T

We show what the influential factors and practical strategies are that contribute to agile project management 
success. The research model comprises three people-related factors (personal characteristics, team capability, 
and customer involvement), three technological factors (gamification, artificial intelligence, and marketing in
telligence), and one dependent variable (agile project management success). Based on 143 questionnaire re
sponses, our findings reaffirm the positive impact of personal characteristics and customer involvement while 
challenging the roles of gamification and team capability, suggesting that their effects are more context- 
dependent than previously thought. Our findings also highlight that agile project management success de
pends on the interplay between remote work and team capability, with strong team skills being highly important 
for agile methodologies, especially in traditional office settings.

1. Introduction

The versatile applicability of agile project management (APM) has 
been demonstrated across diverse domains including engineering (Wang 
et al., 2024), software industries (Singh and Simon, 2023), and mar
keting (Kalaignanam et al., 2021). APM fosters adaptability, collabora
tion, shorter cycles, quality enhancement, transparency, risk mitigation, 
and continuous improvement (Badewi, 2016; Noteboom et al., 2021; 
Tam et al., 2020; Wu, 2022), highlighting its pivotal role in modern 
project management practices. Despite the growth in its adoption, a gap 
remains in understanding the key drivers affecting agile project effec
tiveness. Agbejule and Lehtineva (2022) call for adapting models to 
include project risk factors and motivational aspects, while Alvarez and 
Sanchez (2022) emphasize the need for more data-driven studies across 
organizations. Ciric Lalic et al. (2022) suggest identifying project char
acteristics influencing management decisions, and Cruz Andrade et al. 
(2023) propose evaluating critical success factors in agile 
transformation.

Our research assesses the impact of critical factors on APM success. 
We identify three people-related factors—personal characteristics, team 
capability, and customer involvement— with the addition of three 
technological factors – gamification, artificial intelligence, and mar
keting intelligence (Kalaignanam et al., 2021) and incorporate them into 
a validated conceptual model.

Misra et al. (2009) emphasize that people factors, with particular 
attention given to personal characteristics and team capability, foster an 

environment conducive to collaboration, innovation, and responsive
ness, which are essential elements in Agile methodologies. Additionally, 
customer involvement enhances adaptability and responsiveness by 
ensuring active collaboration throughout the project lifecycle, thereby 
effectively meeting requirements (Chow and Cao, 2008). Gamification 
addresses motivational challenges that can undermine the effectiveness 
of initiatives. By applying game mechanics, organizations can increase 
practitioner engagement and encourage sustained commitment, signif
icantly boosting the likelihood of achieving successful outcomes 
(Alhammad and Moreno, 2020). Artificial Intelligence (AI) has a trans
formative impact on organizational capabilities and its ability to 
enhance organizational agility (Chatterjee et al., 2021). Moreover, 
marketing intelligence can aid rapid, informed decision-making and is 
crucial for maintaining agility in today’s fast-paced markets 
(Kalaignanam et al., 2021).

Our analysis addresses the following question: 

“What are the influential factors and practical strategies that 
contribute to agile project management success?”

We reaffirm the positive impact of personal characteristics (PC) 
(Misra et al., 2009) and customer involvement (CI) (Chow and Cao, 
2008) while questioning the effectiveness of gamification (GAM) 
(Barradas, 2023) and team capability (TC) (Chow and Cao, 2008), 
indicating their context-dependent nature. Agile project management 
success (SUC) requires balancing team capabilities, adapting work 
practices, and leveraging technology for innovation. Remote work 
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arrangements are very important, with high team capability aiding 
success in traditional settings, while adaptability is critical in remote 
contexts.

The contributions of this work are fourfold. First, we show how 
artificial intelligence, marketing intelligence, personal characteristics, 
and customer involvement influence agile project management success. 
Extensive research has been undertaken to understand the drivers of 
agile project management success. In this study we characterize this 
research stream’s development and describe where it stands today. 
Second, we study the moderation effects of work from home on team 
capability and customer involvement over agile project management 
success. Third, through the mediation analysis of team capability, 
customer involvement, personal characteristics, artificial intelligence, 
and marketing intelligence we demonstrate the importance of studying 
indirect effects in addition to direct ones. As we demonstrate through the 
analysis of mediation and moderation, these analyses are valuable in 
understanding the conceptual model’s relationships. Fourth, we 
examine how gamification affects team capabilities directly and indi
rectly through artificial intelligence and marketing intelligence. By 
studying gamification, we expect to increase our understanding of its 
influence on team capability.

The study is structured as follows: foundational concepts from the 
literature are introduced, covering agility, APM, and critical success 
factors. The research model and hypotheses, methodologies, and a dis
cussion of results, theoretical and managerial implications, research 
limitations, and future insights follow.

2. Literature review

2.1. Project management vs. Agile project management

Kerzner (2022) defines a project as a unique, temporary endeavor to 
create a specific product, service, or result defined by clear objectives, 
timelines, and organizational resources. Each project is distinct and 
carries inherent risks, impacting the success of the implementing orga
nization as it progresses through a lifecycle with changes in tasks and 
team members.

Building on this foundation, this research commences by clearly 
differentiating between project management and agile project man
agement, with Table 1 establishing distinct definitions for both concepts.

Substantial growth in Agile Project Management (APM) research 
since 2013 has occurred, with critical contributions from influential 
journals (Pacagnella and da Silva, 2023). Agility in the literature em
bodies flexibility, speed, adaptability to change, and a focus on deliv
ering high-quality customized products and fostering innovation 
(Goldeman et al., 1995).

Agile organizations are characterized by limited hierarchy, informal 
communication, distributed decision-making, and fluid role definitions. 
Ganguly et al. (2009) emphasize that agility combines response-ability 
and knowledge management, enabling swift and precise adaptation to 
unforeseen changes without compromising cost or quality. APM em
phasizes adaptability through an iterative and lean approach, simpli
fying project management processes to be flexible and high performing 
in cost, time, quality, innovation, and customer value. APM promotes 
facilitation, collaboration, goal setting, and flexibility in uncertain 
projects with evolving requirements. The success measurement para
digm in agile organizations shifts from the traditional iron triangle to an 
agile triangle, focusing on value, quality, and constraints (Jackson, 
2012).

Emphasizing authentic learning experiences through real-life pro
jects underscores the practical knowledge gained in project manage
ment, particularly with an agile approach (Marnewick, 2023). This work 
highlights APM research’s evolving nature and critical dimensions 
(Raharjo and Purwandari, 2020). These insights, combined with the 
emphasis on requirement management, the link between APM and 
behavioral outcomes, and authentic learning experiences, provide 

contemporary perspectives and valuable lessons for researchers and 
practitioners alike.

2.2. Critical success factors

Critical success factors (CSFs) greatly influence a project’s success 
(Milosevic and Patanakul, 2005). Despite much research, consensus on 
project success criteria remains elusive (Fortune and White, 2006). Pinto 
(1988) lists top management support, client consultation, personnel, 
and communication as critical. Studies highlight diverse CSFs such as 
senior management support, skilled personnel, effective planning, and 
communication (Alias et al., 2014).

Cooke-Davies (2002) distinguishes project management success and 
project success, with the former defined by traditional performance 
metrics such as cost, time, and quality, focusing on the efficiency of 
project management processes. His analysis identified 12 critical success 
factors centered around risk management, mature change control pro
cesses, learning factors, and the human element in project delivery, 
collectively enhancing schedule and budget performance. Conversely, 
project success encompasses the broader objectives of delivering 
stakeholder benefits and requires a cooperative approach between 
project management and operations management. A key factor for 
project success is an effective benefits delivery and management pro
cess, emphasizing that achieving the envisioned benefits calls for 
collaboration beyond the project manager in order to ensure tangible 
outcomes aligned with organizational goals.

Merhi (2023) emphasizes the importance of factors related to secu
rity, confidentiality, data governance, and data quality. Yontar (2023)

Table 1 
Differences between project management and agile project management (Dong 
et al., 2024; Kerzner, 2022).

Basis for 
comparison

Project Management Agile Project Management

Nature Traditional, structured, 
focused on linear, sequential 
project phases.

Adaptive, flexible, customer- 
focused, iterative.

Characteristics 1. The project manager 
independently manages 
outcomes. 
2. Coordination of efforts to 
meet objectives; 
3. Project team from diverse 
functions or external to the 
organization; 
4. The project manager 
integrates and directs the 
teams; 
5. Project staffing involves 
negotiation with functional 
managers; 
6. Focus on deliverables may 
cause conflict with functional 
managers; 
7. Shared accountability for 
outcomes among team 
members. 
8. Reallocation of resources as 
necessary.

1. Close customer 
collaboration and continuous 
refinement of objectives; 
2. Projects divided into 
sprints, each with feedback 
loops; 
3. Evolving requirements even 
late in development; 
4. Teams manage tasks 
independently and are 
empowered to make decisions; 
5. Regular delivery of 
functional components for 
incremental value; 
6. Regular adaptation of 
project goals based on 
feedback and needs; 
7. Collaboration and 
interactions are prioritized 
over rigid processes; 
8. Teams regularly review and 
improve performance.

Definition Managing projects by using 
tools and techniques to meet 
objectives without disrupting 
routine operations.

Managing projects through 
iterative work, collaboration, 
and incremental delivery of 
value.

Essence Focus on achieving the set 
goals of the project, managing 
tasks, resources, and 
personnel.

Emphasizes adaptability, 
collaboration, continuous 
learning, and customer 
satisfaction.

Lifecycle Short-term focus on project 
deliverables with a potential 
long-term lifecycle beyond 
project team delivery.

Iterative approach with 
sprints, continuous feedback, 
adaptive planning, and 
ongoing refinement of goals.
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broadens the scope of CSFs by incorporating economic, social, and 
environmental dimensions. Debnath et al. (2023) present a holistic 
framework for CSFs in lean manufacturing, emphasizing sustainable 
resource utilization, lead time reduction, and top management support. 
Zaman et al. (2022) underline the significance of organizational, 
communication, and technical factors, with supportive leadership as a 
positive mediator. Additionally, Mohsen Alawag et al. (2023) stress the 
importance of leadership and customer satisfaction in project success.

3. Research model and hypotheses

The study addresses human and technology aspects to help agile 
projects prioritize and succeed. Fig. 1 shows a research model with seven 
well-grounded variables. The dependent variable, agile project man
agement success, is defined by time (on-time delivery), cost (effective 
cost control), and customer satisfaction (best outcome). In the realm of 
agile software development, three human aspects play a pivotal role: 
personal characteristics (Misra et al., 2009), team capability (TC), and 
customer involvement (CI) (Chow and Cao, 2008). These factors are not 
only significant but also have a direct impact on the success of the 
project. Gamification, for instance, is a tool that can enhance user 
engagement and address challenges (Alhammad and Moreno, 2020). 
Marketing intelligence (MI), as a mediator, plays a crucial role in the 
relationship between leadership, proactive personality, and business 
performance, contributing to market orientation and value creation 
(Mandhachitara and Allapach, 2017). With its focus on techniques such 
as reinforcement learning, AI is also becoming increasingly prevalent 
(Riahi et al., 2021). The model integrates these six factors to depict 
people and technological dimensions, hypothesizing their significant 
contribution to agile software development success. Age, gender, edu
cation, and team size are the control variables (Bernerth and Aguinis, 
2016).

3.1. Gamification

Gamification incorporates gaming elements into various settings to 
enhance experiences and drive engagement. Deterding et al. (2011)
define it as including game design in non-game environments. Inter
pretation is important for effectiveness, as noted by Werbach and Hunter 
(2020) and Staller and Koerner (2021). Vos and Perreault (2020)
emphasize its role in audience engagement, while Ekici (2021) high
lights its positive impact on motivation and learning. Neffati and Sallam 
(2021) see potential in personnel management, aligning with learner 
and instructor preferences. Alhammad and Moreno (2020) underscore 
its role in motivation and awareness, and highlight its broad applica
bility. Considering the above statements and the context of our research, 
we state the following hypotheses: 

H1: Gamification has a positive influence on AI.
H2: Gamification has a positive influence on TC.
H3: Gamification has a positive influence on MI.
H4: Gamification has a positive influence on SUC.

3.2. Artificial intelligence

Sadeghi et al. (2024) emphasize the critical role of AI in enhancing 
agile decision-making across multiple industries, including supply chain 
management. Salehi (2022) also advocates integrating AI with Agile 
methodologies, highlighting its potential to improve understanding and 
increase productivity. Similarly, Tosic (2023) underscores the impact of 
AI on refining decision-making processes. Dubey et al. (2022) further 
discuss AI’s role in advancing big data analytics, particularly in hu
manitarian contexts, while Chatterjee et al. (2021) explore its contri
butions to organizational agility, skills development, and 
competitiveness. Adding to this perspective, Wang et al. (2022) add that 
AI significantly enhances customer service performance within organi
zations. Sakirin and Kusuma (2023) suggest that generative AI can 
optimize workflows, foster innovation, and automate routine tasks, and 

Fig. 1. Research model.
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significantly enhance APM. Similarly, Jovanovic and Campbell (2022)
highlight how generative AI can boost efficiency, creativity, and 
decision-making throughout project phases. Liu et al. (2023) further 
stress that harnessing the capabilities of generative AI, such as data 
generation, augmentation, and predictive analysis, can significantly 
improve multiple stages of project development. Considering the above 
statements and the context of our research, we state the following 
hypotheses: 

H5: AI has a positive influence on PC.
H6: AI positively influences the success of SUC.
H7: AI has a positive influence on Team Capability.

3.3. Team capability

This aspect pertains to the practical application of knowledge and the 
conducive conditions that enable teams to fulfil their tasks (Haas, 2006). 
According to Misra et al. (2009), a highly proficient team facilitates the 
swift delivery of functional software that meets customer requirements. 
Beyond technical competence, Chow and Cao (2008) highlighted addi
tional factors such as team members’ motivation and commitment, 
agile-savvy managers employing an adaptive management style, and 
providing adequate technical training to the project team. Attributes 
such as commitment and technical expertise are recognized as drivers 
that enhance a team’s ability to address risks, thereby increasing the 
likelihood of project management success (Ndlela and Tanner, 2022; 
Pargaonkar, 2023). Considering these insights and the context of our 
research, we propose the following hypothesis: 

H8: TC is a factor that contributes to the success of SUC.

3.4. Marketing intelligence

Over the years MI has seen substantial growth due to increased 
collaboration among researchers (Gebhardt et al., 2019). MI advance
ments have led to shifts in marketing, such as leveraging big data for 
personalized campaigns and promoting a data-driven corporate culture 
(Lies, 2019). Lies (2022) highlights the impact of digitization on service 
marketing, emphasizing advancements in customer satisfaction. Al-Ha
shem (2020) concludes that MI significantly impacts product innovation 
within companies, with technology-based knowledge sharing playing a 
pivotal role. MI enhances competitiveness, facilitates comprehensive 
customer sentiment analysis, and drives data-driven choices (Salhab 
et al., 2023; P. Singh et al., 2023). It is recognized as critical for orga
nizational success, correlating with customer satisfaction (Mahdi 
AL-shammari et al., 2023). Moreover, effective management of MI 
contributes to creating value for buyers and mediating relationships 
between leadership styles, personality traits, and business performance 
(Mandhachitara and Allapach, 2017). Considering the above statements 
and the context of our research, we state the following hypotheses: 

H9: MI has a positive influence on TC.
H10: MI is a factor that contributes to the success of SUC.
H11: MI has a positive influence on CI.

3.5. Personal characteristics

Cinque et al. (2021) pointed out that individual traits include qual
ities beyond cognitive abilities, such as communication skills, empathy, 
and resilience. Herein we define and assess this aspect based on the 
characteristics outlined by Misra et al. (2009). These attributes extend 
beyond communication and interpersonal skills and encompass honesty, 
motivation, a collaborative mindset, a sense of responsibility, and an 
eagerness to learn. Regarding projects, effective performance is 
contingent on possessing communication and interpersonal skills, 
honesty, and a collaborative attitude (Annosi and Lanzolla, 2023; da 

Cruz Andrade et al., 2023). Additionally, Yang et al. (2011) discovered 
that teamwork, involving communication, cohesiveness, and collabo
ration among team members significantly influences project perfor
mance. Considering these insights and the context of our research, we 
propose the following hypothesis: 

H12: PC is a factor that contributes to the success of SUC.

3.6. Customer involvement

As outlined by Saldanha et al. (2017), CI refers to the interactions 
between customer representatives and the company throughout the 
project’s duration. Kaur et al. (2023) and Sheffield et al. (2013) revealed 
a close correlation between the level of customer participation and the 
success of a software development project, indicating that projects tend 
to achieve higher success rates with increased CI. Dewnarain et al. 
(2021) also posit that involving customers can enhance project out
comes regarding customer satisfaction. This factor will be characterized 
by customer commitment, authority within the project, and a positive 
relationship with the project organization (Chow and Cao, 2008). Given 
these observations and the context of our research, we propose the 
following hypothesis: 

H13: CI is a factor that contributes to the success of SUC.

3.7. Work from home

Remote work, also known as work from home (WFH), offers 
numerous benefits for individuals and organizations such as improved 
work-life balance, flexibility, and productivity while reducing costs. It 
promotes inclusivity, digital skill development, and health benefits 
(Gorenc et al., 2023; Kučera et al., 2023). Flexible schedules enabled by 
remote work leads to higher job satisfaction and productivity. For or
ganizations, telecommuting enhances productivity, minimizes in
terruptions, reduces overhead costs, broadens the talent pool, and 
improves employee retention. Heidt et al. (2023) stress the importance 
of agile work in remote work success, emphasizing adaptability and 
flexibility. Additionally, WFH facilitates agile work, project manage
ment success, and talent retention, presenting opportunities for the 
future of work (Pillai and Prasad, 2023; Schmidtner et al., 2021). 
Considering the above statements and the context of our research, we 
state the following hypotheses: 

H14: WFH positively moderates the impact of TC on SUC.
H15: WFH positively moderates the impact of CI on SUC.

3.8. Mediating role of artificial intelligence, team capability, marketing 
intelligence, personal characteristics, and customer involvement

Project management success often hinges on its closing outcome. 
Yang et al. (2023) suggest that AI facilitates the interaction between 
GAM and TC, employing algorithms and data analytics to enhance 
feedback mechanisms, customize learning experiences, adapt chal
lenges, provide insights, and promote collaboration among team mem
bers. MI positively impacts the intersection of gamification and team 
capability by offering insights, supporting decision-making, fostering 
collaboration, and promoting ongoing learning (Abou-Shouk and Soli
man, 2021). Tominc et al. (2023) highlight the role of PC traits such as 
adaptability, innovative thinking, problem-solving, collaboration, and 
continuous learning in mediating AI integration’s correlation with agile 
project management success. Mikalef and Gupta (2021) stress that TC 
mediates AI and agile project management success by facilitating effi
cient integration and utilization of AI tools within the team’s workflow. 
Fostering TC and integrating MI into agile development involves 
nurturing a culture of learning, collaboration, and skill development 
within teams (Arslan Haider, 2019). Haider and Kayani (2021) assert 
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that CI mediates the relationship between MI and agile project man
agement success by enhancing customer understanding, minimizing 
delays, promoting agility, encouraging innovation, and providing 
empirical support for frameworks. TC conclusively impacts the moder
ation of GAM and SUC by enhancing collective engagement and 
fostering adaptive behaviors. Socially driven game dynamics, such as 
dynamic interactions and collaborative competition, encourage team
work and collaboration (Nivedhitha, 2023). These factors could serve as 
mediators, and we propose the following hypotheses: 

H16a: AI positively mediates the relationship between GAM and TC.
H16b: MI positively mediates the relationship between GAM and TC.
H16c: PC positively mediates the relationship between AI and SUC.
H16d: TC positively mediates the relationship between AI and SUC.
H16e: TC positively mediates the relationship between MI and SUC.
H16f: CI positively mediates the relationship between MI and SUC.
H16g: TC positively mediates the relationship between GAM and 
SUC.

4. Methodology

4.1. Measurement

The study measured constructs drawn from various sources: Gami
fication (GAM) from Suh et al. (2017), AI from B. Wang et al. (2023), MI 
from Falahat et al. (2020) and Weng (2020), TC and CI were adapted 
from Stankovic et al. (2013), PC from Misra et al. (2009), WFH from 
Chatterjee et al. (2022), and agile project management success from 
Serrador and Pinto (2015), Stankovic et al. (2013), and Tam et al. 
(2020). Control variables included age, gender, education, and team 
size. The target population comprised individuals involved in agile 
software development projects or agile project management.

4.2. Data

Two surveys were conducted on Qualtrics to validate the proposed 
research model. The first was a pilot test aimed at assessing the construct 
validity of the questionnaire, followed by distribution of the question
naire to agile project management professionals. Participants used a 7- 
point Likert scale to indicate their agreement with the questionnaire 
items, which were available in both Portuguese and English. The target 
population, predominantly international individuals interested in agile 
project management, was reached via LinkedIn and Facebook (>95 % of 
participants) through targeted searches using keywords such as "project 
management" and "agile". The finalized questionnaire items can be 
found in Appendix A.

The survey was active from 12 March 2024 to 4 April 2024. Over 500 
invitations were sent out during this time, but only 244 individuals 
initiated the questionnaire, and 143 of those (58.6 %) completed it. 
According to Harman’s single factor test, the data were shown to be free 
of common method bias. The result (29 %) is below the 50 % cut-off 
(Podsakoff et al., 2003), and the marker variable test result (3.6481 
%) is considered low (Johnson et al., 2011; Lindell and Whitney, 2001).

The sample demonstrates near gender balance, with 77 female re
spondents (54 % ), the ages 45 % being 29 years old or younger. 95 % of 
the sample had at least an undergraduate degree. As to employment 
status, 75 % of respondents worked full-time, while 20 % were student 
workers. Additionally, 87 % of the teams consisted of 3 to 15 members. 
Further details are provided in Table 2.

5. Results

Following data collection we employed structural equation model
ling (SEM), a statistical approach for evaluating impact relationships 
through a blend of statistical data and qualitative influence pre
sumptions. As Chin et al. (2003) suggested, partial least squares (PLS) is 

a favored method in IS/IT research. Therefore, we used it to assess our 
model hypotheses, ensuring that the structural relationships’ outcomes 
stem from a suite of measurement tools with psychometric properties. 
For software to scrutinize the established relationships in our research 
model, we opted for Smart PLS 4.1.0.2 (Ringle et al., 2024).

5.1. Measurement model

To evaluate internal consistency, composite reliability (CR) and 
Cronbach’s alpha (CA) were used. According to Hair et al. (2017), and as 
demonstrated in Table 3, all constructs exceed the 0.7 threshold, indi
cating that our model exhibits robust internal consistency. Convergent 
validity was assessed using the average variance extracted (AVE), with a 
minimum threshold of 0.50, indicating that latent variables explain over 
half of their indicators’ variance (Fornell and Larcker, 1981). AVE 
values in Table 3 exceed the minimum 0.5 threshold for each construct, 
ensuring convergence. Three aspects were considered when evaluating 
discriminant validity. First, regarding the cross-loadings criterion, item 
loadings must exceed all cross-loadings (Götz et al., 2009). Appendix B
illustrates that loading values are greater than cross-loadings, satisfying 
the criterion. However, TC1, PC1, PC2, and PC5 exhibited low loadings 
and were consequently excluded by the cross-loading criterion. Second, 
as Appendix C reports, all HTMT values are less than 0.9 (Henseler et al., 
2015). Last, the square root of the AVE must exceed the correlations 
between constructs (Fornell and Larcker, 1981). In Table 3, the diagonal 
values (representing AVEs’ square roots) hold greater significance than 
the correlations observed between pairs of constructs (values in 
off-diagonal). Therefore, it may be concluded that the measurement 
model has discriminant validity. In addition to strong internal consis
tency, the measurement model’s results indicate favorable indicator 
reliability, convergent validity, and discriminant validity, enabling the 
use of all constructs to test the structural model.

5.2. Structural model

Fig. 2 shows our conceptual model results. Although our sample 
comprises fewer than 160 respondents, Hair et al. (2017) argue that such 
a sample size limitation may be manageable. He suggests that a rule of 
thumb for sample size adequacy is that the sample should be at least ten 
times the maximum number of arrows pointing at a latent variable 
within the PLS path model. Our sample size meets this criterion.

Gamification (GAM) demonstrates significant explanatory power in 
two key areas: GAM (β̂ = 0.423; p < 0.01) explains 17.9 of the variation 
in AI and GAM (β̂ = 0.507; p < 0.05) 25.7 in MI. These findings support 
hypotheses H1 and H3, respectively. Interestingly, while AI (β̂ = 0.342; p 
< 0.01) and MI (β̂ = 0.336; p < 0.01) significantly explain 31.7 of the 
variation of TC variance, Gamification’s influence on TC is not statisti
cally significant, contrary to H2.

Table 2 
Sample characteristics.

Distribution (n = 143)

Gender N % Education N %
Male 66 46 % Lower than bachelor’s degree 5 3 %
Female 77 54 % Bachelor’s degree 68 48 %
​ ​ ​ Master’s degree or higher 70 49%
Age N % Employment Status N %
<30 65 45 % Employed 107 75 %
30–39 32 22 % Self-employed 3 2 %
40–49 20 14 % Student 1 1 %
>49 26 18 % Student worker 28 20 %
​ ​ ​ Unemployed 4 3 %
Team Size N % ​ ​ ​
<7 47 33 % ​ ​ ​
7–11 56 39 % ​ ​ ​
12–15 21 15 % ​ ​ ​
>15 19 13 % ​ ​ ​
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Furthermore, the study validates the hypotheses with AI (β̂ = 0.342; 
p < 0.01) significantly explaining 11.0 of the variation in PC, affirming 
H5, and MI (β̂ = 0.452; p < 0.01) significantly explaining 20.9 of the 
variation of CI, validating H11. This underscores the credibility of the 
research and its findings.

This study does not overlook the current context of remote work. The 
role of WFH (β̂ = − 0.141; p > 0.05) emerges as a significant moderator, 
influencing the relationship between TC and SUC (supporting H14) but 
not significantly affecting the relationship between CI and SUC (not 
supporting H15). This finding underscores the relevance of the research 
to the current work environment.

Furthermore, AI (β̂ = 0.152; p < 0.10), MI (β̂ = 0.176; p < 0.10), PC 
(β̂ = 0.166; p < 0.10), GAM (β̂ = 0.262; p < 0.01), and CI (β̂ = 0.241; p <
0.01) collectively explain 48.5 of the variation of SUC, confirming hy
potheses H4, H6, H10, H12, and H13. However, contrary to H8, TC does 
not significantly contribute to SUC.

Last, control variables such as gender (β̂ = − 0.076; p > 0.10), age (β̂
= − 0.017; p > 0.10), education (β̂ = − 0.024; p > 0.10), and team size (β̂
= − 0.006; p > 0.10) did not exhibit statistically significant relationships 

with the variables studied.

5.3. Results of the mediating role of confirmation and perceived 
usefulness

While the direct impact of GAM on project management success was 
not confirmed, findings in Table 4 suggest that GAM indirectly affects 
performance only through the mediation effects of AI (β̂ = 0.1445; p <
0.01) and MI (β̂ = 0.1704; p < 0.01), thus supporting both H16a and 
H16b. AI’s direct influence on project management success was vali
dated as per the results in Table 4, showing its impact on PC (β̂ = 0.1523; 
p < 0.10) and TC (β̂ = 0.1523; p < 0.10), thereby not supporting H16c or 
H16d. MI’s and GAM’s direct contribution to agile project management 
success was affirmed by the results in Table 4, demonstrating their in
fluence on TC (β̂ = 0.1759; p < 0.10) and TC (β̂ = 0.262; p < 0.01), 
respectively, thereby not supporting H16e or H16g. MI’s role as a 
complementary factor in project management success was evidenced by 
its direct impact on SUC (β̂ = 0.1759; p < 0.10) and its indirect effect 
through the mediation effects of CI (β̂ = 0.1104; p < 0.05), thus 

Table 3 
. Means, standard deviations, correlations, and reliability and validity measures (CR, CA, and AVE) of latent variables.

Constructs Mean SD CA CR GAM AI MI TC PC CI WFH SUC

Gamification (GAM) 4.818 1.252 .895 .920 .812 ​ ​ ​ ​ ​ ​ ​
Artificial Intelligence (AI) 5.246 1.200 .829 .876 .423 .739 ​ ​ ​ ​ ​ ​
Marketing Intelligence (MI) 5.245 1.062 .911 .931 .507 .339 .833 ​ ​ ​ ​ ​
Team Capability (TC) 5.232 1.087 .784 .861 .330 .462 .460 .781 ​ ​ ​ ​
Personal Characteristics (PC) 5.379 1.185 .828 .895 .207 .331 .348 .685 .860 ​ ​ ​
Customer Involvement (CI) 5.261 1.100 .780 .874 .328 .291 .457 .541 .476 .836 ​ ​
Work from Home (WFH) 5.847 1.072 .895 .920 .247 .144 .141 .333 .437 .277 .813 ​
Agile Project Management Success (SUC) 5.214 1.045 .827 .882 .328 .407 .467 .537 .512 .531 .387 .808

Fig. 2. Structural model results.
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supporting H16f.

6. Discussion

This study combined seven factors and performed a PLS-SEM anal
ysis to better understand the influencers of agile project management 
success. The primary objective was to reevaluate the impact of AI, MI, 
PC, and CI on agile project management success while also examining 
the mediating role of WFH, the correlation between TC and agile per
formance success, and the potential influence of GAM on the other 
variables. The survey targeted agile project management professionals, 
and supported 15 of the 22 hypotheses.

The results of our study not only confirmed the beneficial influence 
of PC and CI on SUC, in line with the findings of Chow and Cao (2008)
and Misra et al. (2009), but also verified the positive effects of GAM on 
AI and MI, as reported by Santy and Iffan (2023) and Jain et al. (2023), 
respectively. However, despite prior reports by Dugnol-Menéndez et al. 
(2021), the impact on TC was not statistically significant. Despite the 
contrasting findings on TC’s impact, our research reaffirmed the positive 
correlation of AI with PC (Hu et al., 2021), SUC (Chatterjee et al., 2021) 
and TC (Mikalef and Gupta, 2021). It also underscored the constructive 
relationship between MI and TC (Falahat et al., 2020), SUC (Salhab 
et al., 2023) and CI (Donthu et al., 2021). Furthermore, our study sup
ported PC’s contribution to SUC (Misra et al., 2009) and CI’s positive 
impact on SUC (Tam et al., 2020). Lastly, it highlighted the favorable 
impact of WFH on SUC and CI, consistent with Heidt et al. (2023) and 
Tabassum et al. (2023), respectively.

6.1. Theoretical implications

Although Mueller (2024) and O’brien et al. (2023) suggest that 
gamification positively influences TC, our structural model analysis 
contradicts this. Rahayu et al. (2022) argue that shifting from learning to 
point collection poses a significant challenge, diverting attention from 
learning objectives to point accumulation. This shift can diminish 
motivation over time due to evolving rules, point disparities, leader
board standings, repetitive tasks, and perceived goal attainment. Addi
tionally, the time-consuming nature of activities can lead to boredom 
and scheduling conflicts, especially for those with limited time. The 
initial novelty of gamification tends to wane, emphasizing the need for 

sustained engagement strategies.
Our study also examined the impact of TC on SUC and the results 

were unexpected. Contrary to the findings of Barros et al. (2024) and 
Misra et al. (2009), our research did not find a significant influence of TC 
on SUC. This lack of significance could be attributed to the limited 
sample size of our study or the inclusion of additional variables like AI 
and MI, which might have diluted the statistical relevance of TC. 
Including multiple variables can make it challenging to isolate the 
impact of each variable, especially if they interact in complex ways. It is 
important to note that our findings do not completely invalidate the 
literature on TC and SUC, as research outcomes can vary based on 
context, methodologies, and other factors.

The dynamics of agile project management success are complex and 
influenced by remote work arrangements and team capabilities. Fig. 3
illustrates how these elements interact to shape agile outcomes. When 
both remote work and team capabilities are low, agile project man
agement success is compromised, indicating a need for support in 
delivering desired results. It becomes imperative to address both remote 
work practices and team skills to enhance the effectiveness of agile 
practices. Conversely, agile project management success is significant 
when remote work is low, but team capabilities are high. This empha
sizes the importance of team expertise in driving successful agile 
implementation, even in traditional office setups. Interestingly, even 
with low team capabilities, agile project management success can be 
significantly high with substantial increases in remote work. This not 
only underscores the challenges of remote work but also presents a 
positive outlook, suggesting that organizations can achieve success if 
teams possess the necessary skills and adaptability. Furthermore, in 
scenarios with high remote work and team capabilities, agile project 
management success matches that of low remote work settings with high 
team capabilities. Balancing effective remote work practices and strong 
team capabilities can mitigate challenges posed by remote environ
ments, ensuring consistent agile project management success across 
different work arrangements.

6.2. Practical implications

While initially promising to enhance TC, gamification may not have 
the expected long-term impact. Corporate leaders should evaluate its use 
critically, aligning it with specific learning objectives and company 
culture to ensure its integration into growth strategies. Sustainable 
engagement strategies are essential to counter potential reductions in 
motivation, complementing gamification with recognition, feedback, 
and skill advancement opportunities. Balancing gamification activities 
is essential to prevent overwhelming employees and promote enjoyable 
and manageable experiences conducive to learning and collaboration.

Companies have the power to reevaluate TC assessment, customizing 

Table 4 
. Mediation analysis.

Beta SD t-Test p-value

H16a - Indirect-only (full mediation) ​ ​ ​ ​
(P1*P2) GAM > AI > TC 0.144 0.050 2.896 <0.01
(P3) GAM > TC 0.015 0.087 0.168 NS
H16b - Indirect-only (full mediation) ​ ​ ​ ​
(P1*P2) GAM > MI > TC 0.170 0.051 3.341 <0.01
(P3) GAM > TC 0.015 0.087 0.168 NS
H16c – Direct-only (no mediation) ​ ​ ​ ​
(P1*P2) AI > PC > SUC 0.055 0.036 1.532 NS
(P3) AI > SUC 0.152 0.091 1.676 <0.10
H16d – Direct-only (no mediation) ​ ​ ​ ​
(P1*P2) AI > TC > SUC 0.030 0.037 0.810 NS
(P3) AI > SUC 0.152 0.091 1.676 <0.10
H16e – Direct-only (no mediation) ​ ​ ​ ​
(P1*P2) MI > TC > SUC 0.030 0.038 0.789 NS
(P3) MI > SUC 0.176 0.091 1.929 <0.10
H16f - Complementary (partial mediation) ​ ​ ​ ​
(P1*P2) MI > CI > SUC 0.110 0.044 2.514 <0.05
(P3) MI > SUC 0.176 0.091 1.929 <0.10
H16 g - Direct-only (no mediation) ​ ​ ​ ​
(P1*P2) GAM > TC > SUC 0.001 0.012 0.108 NS
(P3) GAM > SUC 0.262 0.049 5.364 <0.01

Gamification (GAM); Artificial Intelligence (AI); Marketing Intelligence (MI); 
Team Capability (TC); Personal Characteristics (PC); Customer Involvement 
(CI); Work from Home (WFH); Agile Project Management Success (SUC).

Fig. 3. . Moderator effect.
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agile practices to their unique context instead of adopting a general 
approach. Incorporating AI and MI expands the scope beyond traditional 
metrics, enhancing agile project management success through flexibility 
in implementation guided by ongoing assessments and feedback. 
Focusing on the right mix of factors creates productive, innovative work 
environments, benefiting society with efficient resource utilization 
aligned with sustainability goals.

Prioritizing team capability enhancement involves continuous 
training, optimizing remote work practices, and developing adaptable, 
supportive policies and environments. A skilled and proficient team is 
vital for agile project management success, enabling efficient collabo
ration, adaptability, and problem-solving, even in high remote work 
settings. Supporting team skill development for practical remote work 
ensures consistent agile project management success across various ar
rangements by balancing effective practices with robust team 
capabilities.

6.3. Limitations and future research

The authors acknowledge this study’s limitations and urge careful 
consideration from its readers. It relies on survey data, which might only 
partially capture project outcomes due to potential biases. Future 
research should focus on refining data collection methods through more 
robust pre-testing, such as cognitive interviews. This approach can 
enhance the accuracy of survey instruments and minimize response 
biases, ultimately ensuring more precise measurements of project out
comes. This research examines a limited set of factors, which might 
overlook critical influences, thereby risking oversimplification and lack 
of depth. Expanding the range of variables explored in future research 
could enhance the validity and provide a more comprehensive under
standing of the complex factors affecting project management success, 
thereby addressing the risk of oversimplification in the current study. 
Evaluating success in agile projects is complex due to fixed budgets and 
small sample sizes, which can lead to response variability. Future studies 
should incorporate qualitative methodologies, such as in-depth in
terviews with industry professionals. Such an approach would allow for 
more affluent, context-specific insights, addressing the challenges in 
current evaluations and helping to mitigate the variability seen in 
smaller quantitative datasets. Additionally, larger sample sizes could 
benefit the findings, enhancing the results’ reliability and generaliz
ability. Increasing sample sizes through broader outreach, utilizing 
professional networks and online communities for example, could 
facilitate this expansion, providing a more representative sample of the 
agile project management landscape. Together, these strategies would 
deepen the research’s impact and applicability in academic and 

professional settings.

7. Conclusion

Our study provides valuable insights into the factors influencing 
agile project management success, employing a comprehensive analysis 
combining seven key variables and PLS-SEM methodology. The study 
reaffirms the positive impact of PC and CI on agile project management 
success, consistent with previous literature. However, it challenges the 
influence of GAM and TC, demonstrating that while gamification may 
initially engage teams, its long-term effects on capability may be limited. 
Similarly, the study’s findings suggest that while TC is often regarded as 
important for agile project management success, its significance may 
vary depending on contextual factors and interactions with other 
variables.

Our study also underscores the need for nuanced understanding and 
contextualization of variables such as gamification and TC within the 
agile framework. While literature suggests positive relationships, the 
current study reveals complexities and challenges traditional assump
tions, highlighting the importance of tailored approaches and ongoing 
evaluation. Ultimately, achieving agile project management success 
requires a balance between fostering team capabilities, adapting to 
evolving work practices, and leveraging technological advancements to 
drive innovation and efficiency.
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Appendix

Appendix A. Questionnaire items

Constructs Items Source

Gamification GAM1 Gamification offers me the possibility to obtain points as a reward for my activities. (Suh et al., 
2017)GAM2 Gamification offers me the possibility to express my identity through game elements.

GAM3 Gamification offers me the possibility to compare my performance with that of others.
GAM4 Gamification offers me the possibility to try to increase my status.
GAM5 While using gamification, I am absorbed in what I am doing.
GAM6 While I am using the gamification, I am aware of how to proceed to fulfill my purposes.

Artificial Intelligence AI1 I can identify the AI technology employed in the applications and products I use. (Wang 
et al., 
2023)

AI2 I can skillfully use AI applications or products to help me with my daily work.
AI3 It is usually hard for me to learn to use a new AI application or product.
AI4 I can use AI applications or products to improve my work efficiency.
AI5 I can evaluate the capabilities and limitations of an AI application or product after using it for a while.
AI6 I am never alert to privacy and information security issues when using AI applications or products.

Marketing Intelligence MI1 Through MI, my company adeptly gathers insights on both customers and competitors, showcasing our proficiency in 
data acquisition.

(Falahat 
et al., 2020; 

(continued on next page)
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(continued )

Constructs Items Source

Weng, 
2020)

MI2 Utilizing MI, we excel in monitoring and understanding customer needs and desires.
MI3 Leveraging our expertise in MI, we excel in dissecting and effectively distributing marketing insights.
MI4 Through MI, we are competent in developing effective marketing programs.
MI5 Utilizing MI, our organization has the ability to understand competitors’ movements.
MI6 Enhanced by MI, our organization has the capacity to comprehend product trends.

Team Capability TC1 Team members with high competence and expertise (Stankovic 
et al., 
2013)

TC2 Team members with great motivation
TC3 Managers knowledgeable in agile
TC4 Managers who have light-touch or adaptive management style
TC5 Appropriate technical training to team

Personal Characteristics PC1 The majority of our team members have strong interpersonal and communication skills. (Misra 
et al., 
2009)

PC2 Most of the members of our team are honest.
PC3 Most of the members of our team are motivated.
PC4 Most of the members of our team have a collaborative attitude.
PC5 Most of the members of our team have a sense of responsibility.
PC6 Most of the members of our team are eager to learn.

Customer Involvement CI1 The team members have a good relationship with the client. (Stankovic 
et al., 
2013)

CI2 The team members have a strong commitment and client presence.
CI3 The team members give the client full authority.

Work from Home WFH1 I like working remotely. (Chatterjee 
et al., 
2022)

WFH2 I feel more satisfaction in working remotely.
WFH3 I think remote working improves productivity.
WFH4 I think the remote working option provides better flexibility to employees.
WFH5 I believe most of my friends and colleagues are satisfied while working remotely.
WFH6 I believe employees become more productive while working remotely.

Agile Project Management 
Success

SUC1 The project respects the budget initially negotiated. (Serrador 
and Pinto, 
2015; 
Stankovic 
et al., 2013; 
Tam et al., 
2020)

SUC2 The project respects the initially negotiated delivery date.
SUC3 The project outcome exceeds the customer’s expectations.
SUC4 The team members are very satisfied with the project outcome.

Filters and Controls Age - What is your age (in years)?
Gender - What is your gender?
Education - What is the highest education degree you have earned?
TeamSize - How many members are on your team (in numbers)?

Appendix B. PLS loadings and cross-loading

Constructs GAM AI MI TC PC CI WFH SUC

Gamification (GAM) GAM1 .822 .329 .388 .304 .218 .280 .215 .227
GAM2 .829 .355 .451 .321 .188 .329 .199 .306
GAM3 .847 .394 .420 .261 .157 .279 .205 .306
GAM4 .660 .262 .307 .183 .043 .148 .141 .246
GAM5 .829 .317 .409 .217 .118 .192 .164 .209
GAM6 .868 .384 .471 .297 .246 .328 .263 .297

Artificial Intelligence (AI) AI1 .265 .647 .300 .303 .209 .237 − 0.047 .259
AI2 .316 .795 .190 .435 .294 .267 .164 .241
AI3 .235 .617 .213 .213 .096 .186 .061 .271
AI4 .362 .878 .315 .485 .393 .206 .214 .385
AI5 .316 .843 .208 .325 .281 .217 .138 .323
AI6 .376 .604 .288 .200 .088 .186 .031 .322

Marketing Intelligence (MI) MI1 .286 .168 .758 .322 .250 .325 .079 .308
MI2 .445 .226 .853 .367 .228 .418 .122 .367
MI3 .399 .308 .875 .408 .325 .450 .095 .430
MI4 .403 .336 .841 .444 .336 .312 .103 .440
MI5 .462 .293 .842 .391 .248 .317 .093 .376
MI6 .509 .335 .823 .358 .340 .447 .200 .399

Team Capability (TC) TC2 .172 .296 .277 .697 .797 .438 .347 .400
TC3 .254 .356 .358 .757 .368 .412 .210 .375
TC4 .284 .452 .348 .861 .535 .359 .360 .474
TC5 .306 .327 .446 .799 .475 .495 .129 .422

Personal Characteristics (PC) PC3 .162 .342 .360 .627 .904 .384 .419 .488
PC4 .223 .323 .278 .584 .874 .462 .371 .467
PC6 .141 .141 .244 .557 .800 .385 .327 .337

Customer Involvement (CI) CI1 .283 .277 .413 .467 .421 .882 .226 .439
CI2 .196 .259 .376 .488 .432 .883 .257 .438
CI3 .340 .189 .354 .398 .337 .733 .211 .452

Work from Home (WFH) WFH1 .251 .127 .165 .297 .398 .264 .849 .310
WFH2 .225 .080 .073 .286 .351 .221 .861 .286
WFH3 .245 .128 .160 .309 .399 .229 .856 .336
WFH4 .090 .222 .107 .262 .340 .242 .683 .334

(continued on next page)
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(continued )

Constructs GAM AI MI TC PC CI WFH SUC

WFH5 .102 .057 − 0.001 .149 .269 .149 .736 .251
WFH6 .271 .071 .149 .289 .351 .227 .871 .347

Agile Project Management Success (SUC) SUC1 .201 .318 .334 .435 .415 .357 .221 .793
SUC2 .188 .251 .255 .287 .246 .311 .204 .740
SUC3 .294 .306 .404 .440 .417 .498 .332 .854
SUC4 .337 .409 .465 .521 .514 .499 .431 .838

Appendix C. Heterotrait-Monotrait Ratio of correlations (HTMT)

Constructs GAM AI MI TC PC CI WFH SUC

Gamification(GAM) ​ ​ ​ ​ ​ ​ ​ ​
Art.Intelligence(AI) .489 ​ ​ ​ ​ ​ ​ ​
Mark.Intelligence(MI) .551 .390 ​ ​ ​ ​ ​ ​
Team Capability(TC) .384 .548 .541 ​ ​ ​ ​ ​
Personal Charac.(PC) .233 .354 .390 .865 ​ ​ ​ ​
Customer Involv.(CI) .384 .367 .539 .700 .592 ​ ​ ​
Work from Home(WFH) .269 .184 .160 .397 .497 .329 ​ ​
Agile Proj. Manag. Success(SUC) .365 .482 .515 .644 .576 .640 .421 ​

Data availability

Data will be made available on request.
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