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Abstract 

Agile methodologies have garnered prominence in the contemporary 

landscape of software development. Despite development teams migrating to 

such methodologies, they encounter hurdles in their sustained usage. 

Research suggests that these stem from inadequacies in the agile mindset of 

team members, acknowledging the role of agile training in fostering the same. 

However, they fail to adequately address the impact of agile training on 

sustained agile usage. This study substantiates the impact of agile training on 

the sustained usage of agile methodologies, exploring the mediating role of the 

agile mindset. A questionnaire was administered to a select group of 45 agile 

software development team members. Partial Least Squares Structural 

Equation Modelling was utilized to evaluate the relationships between 

variables, finding that the agile training of a software development team 

member has a significant positive impact on the team’s sustained agile usage. 

Furthermore, the agile training of a team member contributes to his/her agile 

mindset. The study does not identify a clear link between the agile mindset and 

the team’s sustained agile usage, thereby failing to justify a mediating role. 

However, the findings assert the relevance of the agile mindset within the 

context. This study advances understanding of sustained agile usage, agile 

training, and the agile mindset by delving into the interplay of these factors. 

Furthermore, it equips practitioners with the knowledge to design effective 

interventions to cultivate an agile mindset amongst team members, thereby 

promoting the long-term success of agile methodologies. 
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01. Introduction  

The rise in unpredictable and multifaceted challenges such as rapid technological 

advancements and evolving customer demands within the software development (SD) 

industry has prompted development teams to fundamentally veer their approach towards 

adopting Agile software development (ASD) methodologies, either fully or in tandem with 

traditional methodologies (Uraon et al., 2023). These methodologies are invaluable when 

operating in such turbulent environments, as they essentially pivot around a heightened 

sensitivity and proactive approach to change, down to the granular level of an individual SD 

team member (Eilers et al., 2022). Authors such as Bakar and Dorasamy (2023), further attest 

to and elaborate on, the importance of Agile methodologies, consistently highlighting that 

‘Agile’ is built on principles that encourage adaptability, flexibility and continuous 

improvement,  through frameworks such as Scrum, Kanban, Extreme Programming and Lean 

(Estrada-Esponda et al., 2024). These frameworks are shown to provide structure and 

guidance to the methodological implementation within different operating contexts. 

Adherence to an ‘Agile’ way of working therefore invites the realization of benefits such as 

development speed, productivity, quality, and customer satisfaction, equipping ASD teams 

with the competence to face the aforementioned challenges, in turn strengthening 

competitive advantage.  

However, understanding how to cultivate and sustain these benefits within teams through 

interventions remains a critical area for investigation. Despite the widespread adoption of 

Agile methodologies, limited attention has been given by both practitioners and academics 

alike to their subsequent evolvement, assimilation, and contextualization within teams, which 

is critical to fully leverage the benefits promised. Consequently, Gregory et al. (2016) point 

out how SD teams, having largely switched to Agile methodologies, currently face far greater 

challenges in sustaining them beyond adoption, i.e., the assimilation of the methodologies to 

suit their operating contexts to realize their full potential in positively impacting 

performance. This is because sustained agile usage (SAU)  requires a dedication to ‘being agile, 

rather than doing agile’ (Denning, 2015). The statement infers and brings into focus how SAU 

transcends the mere usage of practices as they are and necessitates a team culture grounded 

in Agile values. This places the importance of deciphering and further investigating the factors 

that influence SAU within context.  

Parallelly, research findings and practitioner experience concur that the success of Agile 

methodologies, which are based on collaboration and learning at their core, hinges on the 

successful manoeuvre of human factors over technical aspects, and necessitates a specific 

mindset of agility (Eilers et al., 2022; Ozkan et al., 2023; Sathe & Panse, 2023).  Senapathi and 

Drury-Grogan (2017) find that the agile mindset is a critical success factor in sustaining agile 

usage. Interestingly, Dweck and Yeager (2019) note that the mindsets of individuals are 

notably susceptible to interventions aimed at developing them. It therefore logically follows 

that the agile mindset can be nurtured and polished through training, as evidenced by 

(Klünder et al., 2022), to solidify the infusion of agile methodologies in teams. Senapathi and 

Drury-Grogan (2017) qualitatively verify the decisive role of Agile coaching as a part of Agile 

Training (AT) in fostering SAU, calling for more studies to corroborate the findings. However, 

no known studies investigate how AT and AM combine to contribute towards SAU. This leads 
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to the present study’s research questions: 1) Does AT have a significant positive impact on 

SAU? and 2) Does AM mediate the relationship between AT and SAU? 

02. Research Problem 

The swelling importance of sustaining Agile methodologies in SD teams in order to obtain the 

benefits promised by the same, underpins the necessity for teams to design interventions 

aimed at assimilation. Such interventions hold promise to significantly improve project 

outcomes, team productivity, and ultimately contribute to a major competitive advantage in 

the SD landscape. The importance of AT as an intervention to foster SAU is qualitatively 

documented by Senapathi and Drury-Grogan (2017). However, a surprising dearth of 

appropriate scholarly investigation into the impact of AT on SAU hinders a generalized 

understanding of how teams may attempt to develop the same. Moreover, limited knowledge 

of the role of the agile mindset as a mediator between the two also poses a challenge for teams, 

as neglecting this may lead to incomplete and ineffective interventions. This constitutes a 

critical knowledge gap that, if left unfilled, will severely impede the realization of the 

aforementioned benefits, ultimately impacting SD team performance. The situation strongly 

necessitates the calling for more research focused on the arena. Furthermore, investigating 

the importance of the interplay of AT and AM for SAU holds significant managerial 

implications in that it informs strategy decisions including talent management, resource 

allocation, and training investment. Therefore, the primary objective of this study is to explore 

the impact of Agile Training (AT) on fostering Sustained Agile Usage (SAU), also assessing the 

mediating role of the Agile Mindset (AM) in the relationship as a sub-objective. The study 

informs extant literature on AT, AM and SAU, furthering academic and practitioner 

understanding on the interplay of factors relevant in the context of sustaining Agile within SD 

teams, thereby advancing the critical sphere of agile assimilation. 

03. Literature Review 

3.1. Sustained Agile Usage (SAU)  

In the present context of ASD, organizations gravitate towards agile methodologies over 

traditional software development methods due to features like adapting to quick changes to 

meet volatile market requirements (Senapathi & Srinivasan, 2013). This revolutionary 

alteration from “traditional to agile” in the ASD market demands a careful investigation of the 

term “SAU”. Hence the study aims to profoundly contribute to the existing knowledge gap 

concerning sustaining agile methodologies in the ASD context. This study incorporates Agile 

methodologies like Scrum, XP, Kanban, Lean, and FDD to assess the SAU since they were 

established as popular in the field of ASD. Nevertheless, Senapathi (2015) signaled that any 

methodologies that are formed by the practitioners using tailored approaches can be taken 

into account when assessing SAU as long as they comply with Agile values and principles 

stated in the “Agile Manifesto” which is considered to be a fundamental foundation upon 

which the agile concept is built. XP practices like pair programming with scrum practices can 

be taken as an example to support the scenario. However, past research in this field primarily 

centered on the adoption and adaptation without considering the post-adoption stage where 

the focus should be directed. Hence, this study attempts to shed light on the post-adoption 

stage, where SAU becomes operative. According to Senapathi and Drury-Grogan (2017); 
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Barroca et al. (2018) “SAU” can be termed as an infusion of agile methodologies into the 

context of ASD following its acceptance and routinization. The definition was derived from 

the innovation assimilation stages (adoption, adaptation, acceptance, routinization, and 

infusion). The rationale by which the definition of SAU was constructed with the use of 

“Innovation assimilation stages” is that practices that are considered new by the adopters are 

identified as “Process Innovations” of SD teams. Thereby Agile methodologies can be defined 

as process innovations as it is perceived as “new” by the adopters (Cooper & Zmud, 1990; 

Conboy et al., 2007; Wang et al., 2012). Thus, Cooper and Zmud (1990) illustrates that the 

sequential model of the innovation assimilation stage is well-fitted to explain the scope of 

SAU. However, one can use different perspectives to define the boundaries of SAU apart from 

the innovation assimilation stages. On the other hand, one can argue whether the process has 

to flow linearly toward the infusion stage or not. To accommodate this argument, Wang et al. 

(2012) hint that there can be instances where some agile methodologies can get infused into 

the adopting entity by the time it gets fully routinized which strengthens the narrative that 

assimilation stages do not necessarily need to develop through the stages. 

Infusion, the last stage of the innovation assimilation stages will be substantially significant 

for the study as SAU takes effect in this stage (Senapathi & Drury-Grogan, 2017). Infusion 

refers to the ingrained and permeated agile practices and values within the adopting entity 

(Gallivan, 2001; Senapathi & Srinivasan, 2012, 2013). Hence, this study attempts to provide 

an exploration of the SAU in ASD teams by examining its infused agile practices and values. 

Nevertheless, it is important to comprehend that the routinization of agile practices and their 

values is not enough if ASD fails to deploy those practices more comprehensively (Wang et al., 

2012). However, there is a fine line between “Routinization” and “Infusion”, the boundary of 

which has not yet been identified by researchers. Wang et al. (2012) stated that the Infusion 

stage can be denoted using five aspects- Extensive use, Integrated use, Emergent use, 

Intensive use, and deeply customized use. Extensive use refers to the extent to which agile 

practices are used to adapt a comprehensive set of work tasks. Integrated use indicates using 

agile practices to integrate and improve the workflow linkages among the work tasks. 

Emergent use refers to using agile practices beyond their predefined scope. Intensive use 

denotes the depth and intensity of agile practices the adopting teams use beyond the accepted 

level. Deeply customized use is defined as adapting the agile practices deeply within the 

adopting entity. These aspects have been used to form the dimensions of the SAU. However, 

it is important to highlight that Wang et al. (2012) have only considered Scrum/XP 

methodologies when defining the stages of Innovation assimilation and the aspects of the 

infusion eliminating the other Agile methodologies. Therefore, this study has used other agile 

methodologies when forming the measuring instrument regarding the five facets of the 

infusion.  

3.2. Agile Training (AT) 

In the ASD context, AT takes a prominent place since it will assist ASD teams in moving 

towards the agile way of working. AT can be obtained by the ASD teams either internally or 

externally in different forms. Agile training can be acquired through agile coaching or other 

agile awareness training programs that were facilitated to ASD teams to improve their 

understanding of Agile. According to Klünder et al. (2022), Agile coaches provide AT to the 



277 

 

members of ASD teams regarding the use of different agile methodologies, and they make sure 

of the effective functioning of those Agile methodologies among the ASD team members. 

Moreover, Pusenius (2019) has elaborated that leaders in ASD organizations should provide 

AT by claiming the importance of AT. However, different ways that ASD teams acquire AT are 

not much discussed in the literature which demands a more comprehensive exploration. Even 

though “Agile coaching” has been mentioned in the current literature as a phenomenal source 

of acquiring agile training, there can be more sources that will aid the agile training process. 

Hence, the study tries to capture all the possible ways that ASD team members are exposed 

to Agile training.  

To support the link between AT to SAU, Senapathi and Drury-Grogan, (2017) identified Agile 

coach under the team factors that influence the SAU. The argument was built thus: the 

capacity of the Agile coach to make the team agile by effectively using the agile methodologies 

with its underlying agile principles, practices, and values will pave the path to SAU of ASD 

teams.  

Therefore, we hypothesize the following as H1. 

H1: Agile Training received by a team member has a significant positive impact on sustained 

agile usage of the software development team.  

3.3. The Agile Mindset (AM)  

Mindset can be described as one of the crucial factors that influence the individuals’ decision-

making power, behaviours, and actions (Ozkan et al., 2023). In the context of ASD, the Agile 

Manifesto, which is an underpinning framework for ASD methodologies, consists of four 

values namely “Individuals and Interactions over Processes and Tools, Working Software 

over Comprehensive Documentation, Customer Collaboration over Contract Negotiation, 

Responding to Change over Following a Plan”. “Individuals and Interactions over Processes 

and Tools” embodies the people factor in which the AM comes into effect (Eilers et al., 2022). 

Thus, AM can be stated as an attitude that comprises four attributes “Learning spirit, 

Collaborative Exchange, Empowered Self Guidance, and Customer Co-Creation” which should 

be possessed by individuals in ASD teams (Eilers et al., 2022). Similarly, Mordi (2020) 

articulates AM as the most prominent factor for attaining agility. This conceptualization 

includes characteristics like “Trust, Responsibility and ownership, Continuous improvement, 

a willingness to learn, openness and a willingness to continually adapt and grow” which has 

similar viewpoints to  Eilers et al. (2022) four attributes of “AM”. Furthermore, Ozkan et al. 

(2020)  have illustrated that appropriate initiation to Agility should start with the proper AM 

rather than employing the agile methodologies directly. In addition to that, Denning (2015) 

has stated that AM is a part of being agile, and the same supported by Gregory et al. (2016) 

stating that “Agile is not just a set of practices applied by teams, it is a mindset, not a 

methodology”. Ozkan et al. (2023) indicate that AM resides at the core of Agility which 

demands the change in AM to achieve the targets within the ASD teams. Therefore, having an 

Agile mindset is enormously significant due to its inherent nature of being able to respond 

promptly within the dynamic context ASD teams operate. Hence, these ideas stated in the 

literature encapsulate the main takeaway that adapting and implementing agile 
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methodologies is not sufficient if the ASD team members do not have AM.  However, there are 

very limited studies which were pointed toward how an agile mindset influences 

comprehensively the ASD team member level where our study is mainly centered. 

The mediating role of AM between AT and SAU will be critically expounded in this part to gain 

a comprehensive understanding of the said relationship. Dweck and Yeager (2019) have 

proclaimed that mindset is not fixed but continually grows over time, thereby arguable that 

AM can be influenced by proper AT. Klünder et al. (2022) have identified an agile coach as one 

of the factors affecting the creation of an AM which can come under the term “Agile Training”. 

Moreover, Klünder et al. (2022) have stated that in the creation of AM, the Agile coach should 

understand and observe the ASD team dynamics with each individual’s characteristics by 

allowing the team to experience the Agile values, amid all Agile Coach needs to live in the Agile 

mindset to provide insight on the agile way of working to the ASD team. Additionally, the 

experience of the Agile coach and the perception they hold regarding “Agile” is significant 

when creating the AM in the individuals of the ASD teams. Furthermore, the ASD team can 

navigate their way toward the different kinds of Agile awareness training to have an AM. Van 

Manen and Van Vliet (2014) state that “Agile awareness training and Agile foundation exam” 

is necessary to gain an insight into Agile however ASD teams are less reluctant to engage in 

those AT activities. Continuous improvement is presented by Van Manen and Van Vliet (2014) 

as one of the characteristics of  AM, where AT allows the Team members to learn continuously 

(Klünder et al., 2022). Once the ASD team possesses the AM through the AT, the Agile mindset 

of the ASD team members affects the SAU. Senapathi and  Srinivasan (2013) and Senapathi 

and Drury-Grogan (2017) presented that AM is one of the significant factors in achieving the 

SAU of the agile methodology. Senapathi and Drury-Grogan (2017) have identified key 

characteristics of AM such as “resilience, commitment, willingness to fail, intrinsic motivation 

and ability to improve and adapt” impact on the SAU. These studies hinted that there is a link 

between AM to SAU. However, this area is not analysed deeply which requires proper 

attention. 

Therefore, we hypothesize the following as H2 and H3. 

H2: Agile Training received by a team member has a significant positive impact on a team 

member’s Agile mindset. 

H3: Team members’ Agile Mindset has a significant positive impact on the sustained agile 

usage of the software development team.  

 

04. Methods 

4.1. Sampling and Data Collection 

A quantitative research design was adopted with cross-sectional data. Multi-stage cluster 

sampling was used on the target population of ASD team members, where clusters were 

identified as ASD organizations. Cluster sampling is used to assess the dispersed and large 

population. It enables data to be collected from readily available clusters to ensure feasibility 

in case of limited access. The database of SD organizations practising Agile was formed 

through the websites of the Export Development Board and the Sri Lanka Association for 
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Software and Services Companies. Then an online questionnaire was sent to ASD team 

members in those organizations, collecting 45 responses for the initial data analysis.  

05. Data Analysis 

5.1. Data Analysis Technique (PLS-SEM) 

Partial Least Squares Structural Equation Modelling (PLS-SEM) was employed to analyse the 

collected data while the Smart PLS software was used to conduct the initial model assessment. 

PLS-SEM is suitable when the research is associated with latent and complex variables, out of 

which the “AM” is a latent variable. Moreover, PLS-SEM is valuable when the theoretical 

framework is assessed with the predictive viewpoint which allows the generalizability of the 

proposed framework to the real-world context. Another main advantage is that PLS-SEM 

provides accurate results arriving from a small sample size.  

06. Results and Discussion 

6.1. Demographic Profile  

The following Figure I depicts the distribution by gender, age, agile experience level, and agile 

methodologies employed by the target sample.  

 
Figure 1: Demographic Distribution 
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67% of the respondents are male, while only 33% of the respondents are female, showcasing 

an unequal distribution ratio of 3:1 (female vs. male). Scrum-based methods stand out as the 

most popular agile methodology among the respondents, accounting for 97%. The highest 

number of responses (44%) were reported in the age range of 21 to 25 years, indicating a 

younger population. Except for nine respondents, everyone else had at least 1-2 years of agile 

experience. 

6.2. Measurement Model Assessment 

The measurement model represents the relationship between the indicators and their 

corresponding variable.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Measurement Model 

Here, the factor loadings above 0.708 are acceptable (Hair et al., 2019). Hence, it can be 

interpreted that most of the indicators represent the variables. Some loadings are less than 

0.708 but can be used for the analysis as they belong to theoretically valid indicators taken 

from already established measuring instruments. The reliability (internal consistency) of the 

data set was measured by using Cronbach’s alpha while validity was measured using 

convergent and discriminant validity. All the variables in the study have obtained Cronbach 

Alpha values higher than 0.7 indicating that they are in the satisfactory to good range of 

internal consistency. Since all values of AVE, the metric to measure the convergent validity, 

are greater than 0.5, the measurement tool has achieved convergent validity. 

Table 1: Measurement Model Assessment 

Construct Items Outer loadings Cronbach’s 

alpha(α) 

Convergent 

validity (AVE) 

AM AM11 0.666 0.828 0.544 

AM13 0.722 

AM16 0.655 

AM19 0.892 

AM20 0.728 

AT AT01 0.656 0.883 0.589 
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AT02 0.661 

AT04 0.777 

AT05 0.821 

AT06 0.801 

AT07 0.815 

AT08 0.818 

SAU SAU08 0.709 0.838 0.502 

SAU11 0.733 

SAU12 0.563 

SAU13 0.649 

SAU18 0.711 

SAU19 0.760 

SAU20 0.808 

The Heterotrait-Monotrait (HTMT) ratio of the correlations is used to measure the 

discriminant validity of the measuring instrument. Since all values are smaller than 0.85, it 

can be considered that the discriminant validity is achieved.  

Table 2: Discriminant Validity – HTMT ratio Matrix 
 

AM AT SAU 

AM 
  

 

AT 0.432 
 

 

SAU 0.322 0.533  

6.3. Structural Model  

The structural model explains the relationship with the variables in the study.  

6.3.1. Hypothesis Testing  

Table 3: Path Coefficients 

 Original sample 

(O) 

Standard deviation 

(STDEV) 

P 

values 

Supported 

AT -> SAU 0.462 0.187 0.014 Yes 

AT -> AM 0.501 0.215 0.020 Yes 

AM -> SAU 0.085 0.213 0.691 No 

     

The analysis was conducted for a 95% confidence level. The path between AT and SAU has a 

coefficient value of 0.462 which explains a positive relationship between AT and SAU. The 

result revealed that AT has a significant impact on the SAU since the P value (0.014) is less 

than 0.05. Hence H1 was supported. The path between AT and AM has a coefficient value of 

0.501 which explains a positive relationship. The results revealed that AT has a significant 

impact on the AM since the P value (0.020) is less than 0.05. Hence, H2 was supported. 

Consequently, the path between AM and SAU has a coefficient value of 0.085 which explains 



282 

 

a positive relationship between AM and SAU. The result revealed that AM has an insignificant 

impact on the SAU since the P value (0.691) is greater than 0.05. Hence H3 was not supported. 

6.4. Discussion 

The results of the current study notably resonate with established research that illuminates 

the crucial role of AT in fostering SAU, while also accounting for the importance of AT in 

cultivating an AM  (Klünder et al., 2022). Therefore, the primary objective of the study is 

achieved. However, despite the relevance of the AM within this context, the findings fail to 

concur that the AM has a significant positive impact on SAU, thereby rejecting the postulation 

of a mediating role of the former.  Interestingly, Senapathi and Srinivasan (2014) too find no 

such significant bearing of the AM on SAU. However, a countervailing perspective is provided 

by Senapathi and Drury-Grogan (2017) who deem the former as a critical success factor of 

the latter. This discord and ambiguity in published research are clearly highlighted in the 

current study, unveiling the complexity and layered nature of the relationship between the 

AM, AT, and SAU. Therefore, we issue a call for further investigation to reconcile these 

contradictory findings. Future research could, for example, delve into other factors that may 

influence the strength of the impact of the AM on SAU. 

The employment of a cross-sectional study design possibly limits the ability to define a causal 

relationship between the AM and SAU, suggesting that the inconclusive role of AM as a 

mediator might be due to the inability to capture changes over time. In addition, the relatively 

small sample size of 45 limits the statistical power of PLS-SEM to establish a mediating effect, 

thereby stunting generalizability, especially to different team cultures at differing levels of 

sustaining agile usage.  

Despite the aforementioned limitations, the study holds significant implications for both 

academics and practitioners. ASD teams embarking on the journey of sustaining their agile 

methodologies should prioritize the implementation of effective and comprehensive agile 

training programs, that equip team members with the knowledge and skills to utilize such 

methodologies effectively. Although the study did not establish the AM as a mediator, prior 

research puts its importance into perspective by highlighting its role as a critical success 

factor. Therefore, it is crucial that its growth should be stimulated to enhance sustained agile 

usage. Furthermore, the study adds to the ongoing debate on the importance of the AM and 

AT within ASD teams. However, further exploration is needed to probe the mechanisms 

through which the relationships unfold. 

07. Conclusion  

The study has made a significant contribution to the Agile software development context by 

examining the impact of AT on the SAU of the Agile methodologies. This research was carried 

out with the primary objective of examining the impact of AT on SAU, also investigating the 

mediating role of the AM in fostering the same. It was discovered that AT has a positive 

significant impact on sustained agile usage, supporting the main objective of the study. This 

reveals that an Agile software development team can gain AT either from an Agile coach or 

any other external or internal source to leverage the Agile methodologies which in turn can 
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make them sustained within the team. Furthermore, it is notable through the results of the 

analysis that AT influences the enhancement of the AM. However, the study could not achieve 

the sub-objective as it fails to posit that AM mediates the relationship between Agile training 

and sustained Agile usage. Future research can be conducted further expounding the 

mediating role of AM between AT and SAU out of which the AT to AM path is already proven 

besides the literature has supported the link between AM to SAU. 
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