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Square Pegs Fit: Agile Project Skills 

Abstract 
Agile project management has evolved from a specialized technique used in the basement by 

the IT team to become an optional project management approach increasingly used outside of 

IT projects. Like traditional project management approaches (e.g., waterfall), Agile project 

management has had uneven success. As the obstacles to Agile project management success 

become understood, researchers and practitioners can focus their efforts to examine why 

Agile projects struggle and what actions should be taken to improve Agile project success 

rates.  

 

The authors of this paper conducted a meta-analysis of Agile project management literature 

to identify key obstacles and challenges to Agile project success. The Agile barriers were 

related to Agile team members and the broader Agile team. The skills related to addressing 

these obstacles are discussed. 

 

The authors conclude that while Agile project management is relatively new, the obstacles 

and associated mediating skills are well understood. That is, the square pegs of project 

management waterfall solutions, can fit into the round holes of Agile project challenges. 

Implications for practitioners are presented and discussed.  
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Introduction 
Traditional project management follows a front-end planning approach, where the project 

requirements are mostly stable, and fairly-well understood. Planning, design, build and 

implementation are linear, sequential and can occur over multiple years for large scale 

projects. Project managers use a command and control type of governance in these traditional 

“waterfall” projects. The project environment is relatively stable, and teams can use long 

term horizons for planning and delivery (Haworth, 2017). 

 

Unfortunately, project teams have long struggled to consistently and predictably deliver 

successful projects evidenced by poor project performance and the early researchers’ 
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response to identify critical success factors (Pinto & Slevin, 1988). The Standish Group long 

ago studied project success within the IT discipline and reported on the high rate of project 

failure (e.g., 31.1% of IT projects are terminated before completion) and the costs of failure 

and missed opportunities (The Standish Group, 1994). Researchers and practitioners 

responded in multiple ways by conducting more research to understand solutions, offered 

new graduate programs in project management, published the 1996 PMBOK Guide™, 

developed project management maturity models, business opened PMOs, and sent their 

project participants to project management training.  

 

Regrettably, delivering successful projects continues to challenge organizations reflected in 

less than desirable project success rates. Only 60% of strategic initiatives met their 2017 

goals while 28% were deemed failures (Project Management Institute, 2017a). The Standish 

Group continues to monitor project success and report that out of 50,000 global projects they 

analyzed, 71% failed to be delivered on time, within budget and to the satisfaction of their 

stakeholders; this rate increased to 91% for medium to large projects! (Standish Group, 

2015). The response to the challenges of traditional project management has been more 

research, more training and a quest for alternative approaches such as Agile project 

management. 

 

Agile vs Waterfall Project Delivery 
More organizations are introducing alternative delivery methods like Agile project 

management: up to 71% of organizations have reported they use Agile sometimes or more 

frequently than in the past (Project Management Institute, 2017b). Agile is an adaptation of 

traditional project management (waterfall) where project delivery is less linear, and some of 

the project management tasks are performed by the team rather than the project manager.  

 

First, the Agile approach differs from the waterfall approach (Figure 1). The key difference is 

that a key goal in Waterfall projects is to identify and prioritize all requirements up front and 

then to sequentially proceed through the phases to deliver a complete workable solution 

based on the initial set of approved requirements. In Agile, the goal is to produce working 

solutions, small pieces at a time, then determine what will be delivered next, plan, build and 

review. Here, the Agile approach is more iterative and allows for changing requirements and 

priorities. Therefore, Agile phases not materially different from traditional project 
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management approaches (e.g., we still plan, design and build in both approaches), rather 

Agile phases occur in an iterative rather than a sequential order seen in waterfall projects.  

 
Figure 1: Waterfall vs Agile Approach 

 

The second key difference between Waterfall and Agile project approaches of interest here, is 

that some of the traditional project management tasks are completed by others on the Agile 

team (Nkukwana & Terblanche, 2016). For example, Agile proponents advocate self-

organizing teams (Hoda & Murugesan, 2016) who work with the Product Manager to 

determine sprint requirements (Nkukwana & Terblanche, 2016). Therefore, while many 

project tasks remain in Agile projects, they are performed by other Agile team members; 

same project tasks, different roles responsible for task completion.  

 

Agile Success 
Has Agile been successful? Serrador and Pinto conclude from a study of 1002 Agile projects 

that there is a positive, statistical relationship between Agile and dimensions of project 

success: efficiency, stakeholder satisfaction, and overall project performance, and they called 

for additional research to confirm their conclusion (Serrador & Pinto, 2015).  
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Agile Challenges 
However, there remain challenges with successful Agile project management (Drury, et al, 

2012; Hoda & Murugesan, 2016; Gren, et al, 2017); that is, like traditional project 

management delivery techniques, Agile is not a project success silver bullet. There are many 

reasons why Agile projects falter such as team member lack of commitment (Moe, et al, 

2008). Or some Agile projects fail due to team members not adopting Agile principles and 

values, a weak understanding of Agile project management, lack of leadership support, 

contract alignment problems, determining the “correct” amount of documentation, and 

metrics not suitable for Agile projects (Novac & Ciochină, 2018).  

 

Research into Agile adoption challenges reveal that technical teams and team members are 

sometimes not prepared to complete non-technical tasks such as requirements definition and 

prioritization that require more advanced communication and negotiation skills: “Many 

requirements engineers are familiar only with the technical side of software development and 

are not prepared for the kind of gamesmanship that occurs in negotiation with a savvy 

customer. Yet this negotiation may be the single most important factor in the success of the 

project” (Kovitz, 2003, p. 141). Here, typical waterfall project activities performed by the 

project management are pushed to technical team members in Agile projects who may not 

have sufficient experience and skills to succeed.  

 

Teams can be challenged moving from a traditional project management approach where 

individual work is the focus to self-organized teams; specifically, moving from a position of 

high individual autonomy to an autonomous team can be difficult for some Agile team 

members (Moe,et al, 2009). Again, this is presumably due to a project management task (e.g., 

team organization and building) that has been pushed to the Agile Development Team that 

may not be fully ready to become autonomous. Agile teams involving technical members are 

more likely to require assistance with the psychological aspects of building teams (Gren, et 

al, 2017) and project managers can perform this role of mentorship (Nkukwana & 

Terblanche, 2017). 

 

Agile Solutions - Individuals 
To address these challenges the Agile literature offers solutions. We read that Agile team 

members should have both discipline-specific technical knowledge, skills and experience 
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(e.g., systems engineering) and Agile project skills (Novac & Ciochină, 2018); 

communication and collaboration skills (Larsen, 2005); and, business acumen and 

relationship-building skills (Matook & Maruping, 2014). These skills (and others) have long 

ago been identified as critical to traditional project success (Skulmoski & Hartman, 2010).  

 

Agile Solutions - Teams 
There is another project management perspective about competencies required for Agile 

project success: given that the Agile Manifesto’s values and principles, emphasizes teams and 

teamwork, some researchers have proposed that we should also examine competence from a 

team rather than an individual perspective (Gren, et al, 2017; Nkukwana & Terblanche, 

2017). Indeed, a key change to Agile from traditional projects is the way in which the 

delivery team operates (Nkukwana & Terblanche, 2017). Developing team competence is 

quite different than developing individual competencies; high performing teams are often 

mentored by coaches and managers to create the initial conditions for success and positive 

team experiences (Ericksen & Dyer, 2004). There is a long history of research that supports 

project team building to help with goal-setting, developing interpersonal relations, clarifying 

roles, and developing problem-solving techniques (Huemann, et al, 2007; Klein et al., 2009; 

Turner, et al, 2008). The recurring research conclusion is that team performance is positively 

related to team building on traditional projects. 

 

Research into effective Agile teams is scarce despite the creation of the Agile Manifesto in 

2001 triggering the Agile movement adoption within the practitioner community and new 

research opportunities for researchers. For example, the Agile project team’s office layout has 

been studied and optimized to encourage effective communication, role success and task 

performance (Rola, et al, 2016). Agile teams are more effective when they are committed to 

teamwork and team results (Gren, et al, 2017). The quality of the team (measured by effective 

communication, coordination, team member contribution, mutual support, effort, and 

cohesion) is positively related to Agile team performance (Lindsjørn, et al, 2016). Agile 

teams can have higher performance when a team member can perform in multiple roles on a 

multifunctional team (Yauch, 2007). Research into team members’ personality types can 

have an effect both on Agile team performance and cohesion (Karn, et al, 2007). Once can 

only expect more research into Agile teams as Agile type delivery methods are adopted by 

non-IT industries. 
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Agile Solutions – By Phase 
Some researchers argue that since the nature of work changes within each phase, some of the 

required competencies within each phase should also change. Technical skills need to change 

as one progresses through the Agile process as they begin to understand the technical 

problem, through to designing, developing and testing technical solutions (Kovitz, 2003). We 

also have insight into the soft skills by phase project managers require to deliver projects by 

the traditional waterfall method (Skulmoski & Hartman, 2010). Skulmoski and Hartman’s 

research identified the soft competencies project team members require in each phase of 

traditional projects. For example, previous research repeatedly found that communication is 

important in projects. Who could argue with this type of conclusion? Skulmoski and 

Hartman’s research went further; for example, at the front end of the project, the type of 

communication skills that were important were the ability to ask questions and then to listen 

to the full answer. To get approval to proceed with the project, presentation and writing skills 

to market the project became important. Thus, Skulmoski and Hartman (2010) conclude that 

the required project soft competencies changed by project phase. There is no extant research 

into the soft competencies in Agile projects by phase that are critical for project success. 

Instead, we are offered high-level advice such as communication and collaboration skills are 

important for Agile project success (Larsen, 2005). What is not well understood are the soft 

competencies of individual team members and the team by Agile sprint phases. Further 

research into Agile team members’ soft competencies by role and by phase may improve our 

understanding of how to more consistently deliver successful sprints. We may also gain 

insight into Agile project success through research into collective team performance by Agile 

phase. 

 

Distinct Challenge: Self-Organizing Teams 
While these challenges need to be addressed, there are two distinct challenges in Agile 

projects of interest here: self-organizing teams (Hoda & Murugesan, 2016), and shared 

decision-making (Moe, et al, 2012). The interesting thing about self-organizing teams and 

shared decision-making is that these challenges are distinct to Agile project management; that 

is, the other challenges may also occur in waterfall projects. For example, not adopting Agile 

is really, not adopting the organization’s project management technique which can happen 

with any organizational initiative. Likewise, traditional projects can also have metric, contract 
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alignment, and documentation problems. What is unique is that self-organizing teams and 

shared-decision making are distinctly Agile project challenges.  

 

In Agile projects, core team members self-organize to achieve the sprint objectives while in 

traditional projects, it is often the project manager or PMO leadership who organizes project 

teams. Creating effective and efficient self-organizing teams can be a key challenge on Agile 

projects (Hoda & Murugesan, 2016); indeed, sometimes this autonomy is not sought after, 

and/or valued (Hodgson & Brian, 2013). What makes self-organizing challenging? Self-

organized teams commit to, select, plan, organize and execute agreed and prioritized tasks 

(Hoda & Murugesan, 2016). In a waterfall project, project managers lead many of these tasks 

while in Agile projects, self-organized Development Teams lead the sprint team effort with 

the assistance of other roles in the sprint like the Product Owner and Scrum Manager 

(Schwaber & Sutherland, 2016). One should not underestimate this fundamental change in 

project delivery: some activities once performed by the seasoned project manager are now 

passed to the team to complete. Making more than one person accountable for a task violates 

the practical “one-throat-to-choke” accountability adage.  

 

Distinct Challenge: Self-Organizing Teams 
A second key challenge to effective Agile teams is successfully shared decision-making 

(Moe, et al, 2011; and Drury, et al, 2012). Many project decisions (e.g., requirements 

prioritization, task duration estimation, team member capacity determination, etc.) once were 

driven by project managers in the command and control style of waterfall projects, but these 

decisions are now the responsibility of autonomous Agile teams (Nkukawana, et al, 2017; 

Drury et al; 2012). The decision quality of autonomous Agile teams is sometimes poor since 

decisions are made by the team rather than by an expert or project manager (Moe, et al, 

2012). When Agile teams struggle to make decisions, there may be a time lag while the 

decision is escalated usually to the Scrum Master (Drury, et al, 2012). Thus, shared decision-

making has the potential to improve decision quality, but Agile teams sometimes struggle 

when given shared decision-making responsibility. While these Agile challenges exist, there 

also exists possible solutions from the world of waterfall projects. 
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Using Square Pegs 
While Agile research continues, we can improve upon Agile team success by helping 

individuals and teams with the challenges cited in the literature in this paper. We can apply 

many of the waterfall solutions to Agile challenges; square pegs can fit! 

 

Effective Team Performance 

A fundamental shift in Agile project delivery is the movement away from the individual to a 

focus on effective Agile teams. Organizations may improve project performance by applying 

general team building principles to Agile teams. We do not need to wait for the latest Agile 

team research; we can build effective Agile teams guided by non-Agile research and best 

practice. 

 

Self-Organizing Teams 

The composition of Agile teams should be based on the sprint goals. However, forming teams 

to achieve sprint objectives may be challenging for some Agile teams (Hoda and Murugesan, 

2016). Here, more senior team members on the Agile team might be coached or given formal 

training about team building and project dynamics. Human resource management is a 

common topic in project management education programs and project manager training 

courses, and relevant topics could be recommended to Agile team members to pursue as part 

of their professional development. Again, we do not need to wait for the latest Agile self-

organizing team research to be published; we can help Agile team members form teams 

through mentoring and/or we can recommend these team members read non-Agile research 

and best practice literature for guidance, or attend training. 

 

Shared Decision Making 

A key challenge for Agile teams is that they are now responsible for more complex project 

tasks like requirements definition and prioritization often requiring supplemental negotiation 

skills. We can offer problem-solving and negotiation mentoring and formal training to more 

capable Agile team members who naturally perform informal leadership roles during sprints. 

This type of soft skills training could be part of a managed career path for an Agile 

Development Team member to develop the skills to perform the role of Scrum Master. 
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Conclusion 
Agile type implementations within and outside the IT discipline, and across industries is 

growing (Rigby, et al, 2016). However, we see some individuals and teams struggle with 

Agile adoption. Specifically, the shift away from individual to team accountability for Agile 

project success working as autonomous teams can be challenging for some. They may also 

struggle with some complex tasks (e.g., requirements definition and negotiation) previously 

performed by project managers.  

 

While we can wait for published research about Agile teams and team members to improve 

our practice, there are things we can do now to address some of the obstacles. For example, 

project managers may include more mentoring activities since many traditional project 

manager activities have been pushed to other Agile team members. The project manager or 

other capable mentors can help team members use project management tools, processes, and 

methods required in their new role as Agile team members. Agile team members can also 

take formal courses specifically about Agile project management, but also about traditional 

project tools, methods and processes. 

 

Thus, we can teach important skills used routinely on waterfall type of projects to our Agile 

team members. We do not necessarily need an “Estimating for Agile Projects” course; 

instead, we can coach Agile team members to set up an Excel sheet to capture duration 

estimates and, we may even show them the three-point estimating method (PERT estimating). 

We can help Agile team members to prioritize requirements (e.g.,, must have, should have, 

would be nice) thereby reducing conflict and avoiding negotiation. Here, we can use waterfall 

techniques on Agile projects; “square pegs fit.”  
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