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Abstract. There are a myriad of software development methods, methodolo-

gies, frameworks, techniques and practices in both traditional and agile soft-

ware development. Seeking synergy between these approaches has become 

necessary for the evolution of a software development process. Software com-

panies deal with that challenge by combining well-structured comprehensive 

methods and flexible agile practices. In fact, some studies have revealed that 

mixed approaches in software industry are not uncommon. This paper analyzes 

a case study of the evolution of a software development process in a small 

company, which is based on Design Thinking, PMBOK and SCRUM. Results 

show the natural evolution of the software process over 15 years and lessons 

learned from a pragmatic process selection. The evolution in the company de-

pends on its adaptability which captures the capacity of the company to learn, 

combine experience and knowledge, and adjust its software process to a chang-

ing context. Despite the results are promising further studies should be done. 
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1 Introduction  

Software practitioners, especially in small companies because of their nature [1], face 

a major challenge in shaping the many available methods, methodologies, frame-

works and techniques [2, 3]. Even in the software process improvement field, there is 

a lot of diversity [1]. In fact, there is no silver-bullet or one-size-fits-all solution to all 

software development settings [3, 4]. Although, the literature has reported Waterfall 

as one of the most popular traditional (non-agile) approaches [4, 5], there are a large 

number of them, e.g. prototyping, spiral model and unified process. Additionally, 

Scrum is a well-known and popular agile approach [4, 5] but there are also a large 

number of them, e.g. Scrum, eXtreme Programming, Feature Driven Development 

and Crystal. Each approach, whether traditional or agile, is characterized by an indi-

vidual specific structure that reflects the particular point of view and experiences of 
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who created it [2]. Given that each approach also has its own style and terminology to 

describe its selected practices, sometimes it is hard to distinguish common practices. 

In this scenario, integrating agile and traditional approaches has become necessary 

for the evolution of a software development process [6]. It is revealed in the growing 

popularity of the mixed (hybrid) approaches in software industry [4, 7] while it is 

gaining increasing attention from the software engineering research community [2, 5, 

8, 9]. Hybrid development is a fruitful research field [2, 8] in which there is a lack of 

evidence concerning combination patterns and contextual factors that drive the crea-

tion of hybrid approaches [9]. By conducting a case analysis of a software develop-

ment process in a small software company, we this exploratory study aims to better 

understand the historical evolution. The findings confirm that many variations of 

software development approaches could occur, even within a small company.  

2 Study Context  

2.1 Company Background 

Logic Studio is a recognized Latin American outsourcing and software company that 

provides solutions to corporations, banks, and the public sector taking advantage of 

web and mobile technologies in order to create innovative services. Founded in 2003, 

Logic Studio has more than 100 successful projects in 7 countries. Logic Studio, with 

90 employees, has branches in 2 countries, although its headquarters is located in 

Panama. The headquarters made around 1.8 million dollars in 2018 and 1.9 million 

dollars in 2019. Moreover, Logic Studio has commercial representatives in Lima-Peru 

and Florida-USA. Logic Studio is also a Microsoft Gold Certified Partner, whose 

experts have been awarded with the Microsoft Most Valuable Professional (MVP) 

and Microsoft Regional Director (RD) awards. 

2.2 High-level Software Development Lifecycle and Product Perspective 

Logic Studio aims to empower their customers in order to significantly increase the 

success of their software development projects, while complying with the best prac-

tices on project management, software engineering, and agile development. To do so, 

Logic Studio manages the software development life cycle (SDLC) using an approach 

based on 1) the understanding of customer needs through Design Thinking (DT) [10]; 

2) the best practices of the Project Management Body of Knowledge (PMBOK) [11]; 

and 3) SCRUM [12] for the agile development of software. The main goals are: 1) 

Delivery of products that meet company regulations and customer requirements on 

time and within budget; 2) Alignment of the vision of both customer and development 

team; 3) Motivated and involved team members to achieve better results; and 4) High 

productivity and quality. 

Fig. 1(a) shows a high-level view of the SDLC in the company. The DT approach 

disclosed by d.school was chosen to address a better understanding of the customer 

need through a systematic exploration at the initiation phase before project approval. 
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The aim is to understand the right product to develop. This approach encompasses 

five phases: Empathize, Define, Ideate, Prototype and Test.  

 

 

Fig. 1. High-level SDLC (a); product perspective on the SDLC (b). 

The project management process is based on five main categories of PMBOK: Ini-

tiating, Planning, Executing, Monitoring and Controlling, and Closing. The processes 

are often iterated prior to completing the project and can have interactions within a 

Process Group and among Process Groups. Using the context of the software project, 

i.e. the specific project characteristics and environment, the project team seeks to 

understand the constraints in which the team should focus their efforts. The relation-

ship among factors such as scope, quality, schedule, budget, resources and risks is 

such that if any factor changes, at least one of the other factors might be affected. 

Therefore, the project team needs to be able to assess every situation, balance de-

mands and maintain proactive communication with stakeholders in order to deliver a 

successful project. Such project should be what stakeholders are expecting so they can 

find the project acceptable. 

On the other hand, Scrum includes an iterative, development approach with early 

deliverables and well-defined responsibilities that promotes transparency, inspection 

and adaptation. A sprint is a 2-4 weeks period of development time. Moreover, the 

responsibilities of the traditional role of project manager are divided and comple-

mented between three roles: Product Owner, Scrum Master and development team. In 

the last one, analysts, designers and testers are involved. The “look and feel” design is 

done by a graphic designer, if required, and validated by the customer in each deliv-

ery. The main focus is to deliver value continuously in a “time boxed” manner while 

the team members work together and not individually to build the product. The pro-
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cesses are ISO-9001 certified and the engineering activities are operating at CMMi 

Level 3. 

From the product perspective, there is a set of expected work products related to 

each SDLC phase. Fig. 1(b) shows the relationships between products and the actions 

of each role —Responsible (R), Approve (A), Read (C), Informed (I), and Support 

(S). The specific project management approach is selected according to the nature and 

duration of the project as well as the amount of the project budget. 

3 Research Method 

An single-case study was carried out to explore the natural evolution of software pro-

cess in a small software company. Hence, we used qualitative data regarding the 

(general) process use and experiences in order to gain an understanding of the under-

lying motivation, opinions, and practice of software engineers when tailoring the 

software process. . In what follows a brief description of the procedure is described. 

Documentation analysis. Two authors were granted access to the documentation, 

related to both the software development processes and/or work products (December 

2018). The preliminary documentation analysis was used as a basis to define the study 

context. Moreover, the documentation analysis was important when validating re-

search and analyzing the content or reasoning contained within a document.  

Survey. Two authors conducted the survey (January 2019) with project team members 

identified by the Chief Executive Officer (CEO). The questionnaire is based on the 

instrument developed by HELENA study [5]. The survey was anonymous and partic-

ipation was voluntary. However one reminder was sent to each potential participant. 

The data was gathered from 17 projects in order to better understand the software 

development process in the company. Only one of the responses was incomplete —as 

respondents were given the option to skip questions. Specifically, three questions 

were not answered. The HELENA is an international exploratory multistage survey-

based study on the use of “Hybrid dEveLopmENt Approaches in software systems 

development” [13] that was launched in 2016. Two of three stages have been con-

ducted globally in more than 25 countries and involved about 75 researchers [5]. The 

questionnaire comprises 38 questions aimed at collecting data on general process use, 

process use in the context of norms and standards, process improvement, and experi-

ences. Results revealed that hybrid development approaches in software system de-

velopment are a reality that affects companies regardless of size and industry sector. 

Interview. After a first analysis of the survey results, two authors conducted the inter-

view with the CEO/Funder (beginning February 2019) in order to understand better 

the results of the survey and the evolution of the software process in the company. 

The interview allowed more in-depth discussions and targeted questions about the 

previous results. The interview (semi-structured and in-depth) lasted approximately 
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45 minutes and it was voice recorded and transcribed verbatim. Finally, the transcript 

was sent to the interviewee in order to correct misunderstandings.  

Data analysis. Two authors constantly analyzed, coded and reviewed the transcript in 

the light of data collected from the previous survey and documentation analysis. To 

do so, the constant comparative method used within the Grounded Theory (GT) 

method was employed to evaluate new data. Thus, the iterative analysis of the data 

from the interview was augmented by the documentation analysis. It was achieved by 

constantly referring to the information provided in the intranet for checks and valida-

tion. The findings were also consolidated by using constant comparative method. The 

author not involved in the data analysis was tasked to provide the quality assurance.  

4 Results and Lessons Learned 

4.1 Status Report 

Respondents informed that, they work in all size projects, but the majority of them are 

medium (2-6 person months). The projects are running in some industry sectors: “Fi-

nancial Services”, “Cloud Applications and Service”, “Web Applications and Ser-

vices”, “Mobile Applications” and “Public Sector/Public Contracting”. Almost all 

respondents recognized that a software failure conceivably can impact the company's 

reputation and company's business. About half of the respondents also believe that 

such a failure can lead to system (service) degradation. Similarly, legal consequences 

(civil law) and financial loss were identified in 3 and 2 projects, respectively. It is not 

surprising that respondents informed all projects of the company are operated accord-

ing to the same (potentially customized) standard process. Although the project-

specific development approach was mostly defined by a project manager who tailors 

the process in the beginning of a project, respondents recognized others ways as well. 

Sometimes, the process follows defined rules or specific practices and methods that 

are selected in the project according to customer demands. However, two less experi-

enced (1-2 years) respondents pointed out that specific practices and methods are 

selected in the project on demand and the process is not tailored at all. 

An overview of the use of software development approaches is shown in Fig. 2 (a). 

It is based on the respondents’ rating in four categories: we rarely use it, we some-

times use it, we often use it, and we always use it. Other categories such as “do not 

know a specific framework or method” and “do not use it” are not depicted. As it was 

expected Scrum is on the top, followed by Kanban, Classic Waterfall, Iterative De-

velopment and DevOps while HELENA study [5] for the combined process use in the 

entire (non-filtered) dataset shows Scrum followed by Iterative Development, Kan-

ban, Classic Waterfall and DevOps. Therefore, there is no surprise in top-5. A likely 

explanation for the use of Waterfall in LogicStudio is in the outsourcing requirements. 

Regarding PMP, it was not mentioned at all. Although PMP is part of the homegrown 

process, the respondents would probably be not aware of it. Finally, DT was incorpo-

rated as part of the homegrown process and its use is limited at the time. 
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Fig. 2. a) Overview of the use of software development (a); practices (b); degree of agility (c). 

Despite that, previous studies [5, 8, 14] have revealed the diversity of combinations 

of individual practices and methods from both traditional and agile approaches, it was 

unexpected the variety of them within a small company (see Fig. 2(a) and (b)). The 

results of the analyses of the entire (non-filtered) dataset in HELENA study [5, 15] 

identified three practices —Code Review, Coding Standards, Release Planning— as 

the most commonly used practices. In LogicStudio, Backlog Management and Re-

lease planning were two of the most used practices along with other six practices — 

Code Review, Design Reviews, Expert/Team based estimation, Iteration/Sprint Re-

views, Prototyping and User Stories.  

In spite of the fact that 71% of the respondents pointed out that implementing agile 

is easy in their context project, the remaining 29% perceive challenges. In HELENA 

study [5], half of the participants state that implementing agile is easy in their context 

(59%). The literature, e.g. [8, 14], identifies as a major challenge how to combine 

mixed approaches. However, in this study the identified challenges were documenta-

tion requirements to compliance with external standards (50%), resistance to change 

(25%) and lack of knowledge about the agile methods and practices (25%). By ana-

lyzing the data gathered through the inspection to the project repositories we did not 

find the description of all the used methods and practices. Therefore, it seems that 

some respondents rather use their experience to define their software processes. A 
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likely explanation is that an explicit construction process is missing. In the literature, 

we found two relevant proposals that highlight its importance and aim to address this 

issue at both organizational and project levels [2, 8]. With regard to the degree of 

agility, respondents state that the approach tends to be agile as Fig. 2(c) shown. How-

ever, it is based on self-perception of the terms “agility” and “traditional”, and classi-

fied according to SWEBOK categories. When compared to the results of the 

HELENA study [5], there were less “don’t know” and “not answered” answers than 

the results in Fig. 2(c). However, 7 of the 11 SWEBOK categories seem to be aligned 

in both studies. In particular, “Change Management” is perceived more “agile” in the 

HELENA study [5] while “Maintenance and Evolution”, “Quality Management” and 

“Project Management” are perceived more “traditional” than the results in Fig. 2(c). 

Similarly, according to the respondents’ perception, the current development ap-

proach is helpful. On one hand, about half of the respondents state that they are gen-

erally satisfied with the level of agility and they believe it is sufficient but 80% of 

them would change or improve it if they could. Those results seem to be aligned with 

the results of HELENA study [5]. On the other hand, 59% of the respondents reported 

that they (intentionally) combine different development approaches while 78% of 

participants positively answered this question in the HELENA study [5]. When com-

paring the reasons for external standards reported by this study with the reasons re-

ported by HELENA study [5], most respondents agreed that, external models and 

standards such as CMMI and ISO 9001 are due to mainly the internal policies (65%, 

60%), follows by external triggers (35%, 58%) and requirements of the company or 

the project business (12%, 52%). Therefore, despite that the reasons were the same 

their distribution was different. Regarding the assessment of compliance of both stud-

ies, in most of the projects, the compliance is firstly assessed by internal assessments 

(82%, 74%). However, respondents also point out that they have applied constructive 

measures (35%, 43%) and analytical measures (29%, 40%). Additionally, HELENA 

study [5] reported external project assessments (63%). 

4.2 Lessons Learned 

According to Jacobson and Stimson [2], it is evident that “we need better ways of 

working that put us on the road to real software engineering”. In fact, literature has 

underlined that the mixed approaches are a reality in the software industry and the 

situation reported in this case study provides empirical evidence to better understand 

the historical evolution of the software process in a small software company. Since 

the beginning the CEO/Funder realized that having a good software method provides 

a competitive advantage, but he knew by experience that one size does not fit all pro-

jects. Obviously, programming was the major concern in the early years so that the 

other important things were ad hoc. Over the period from 2003 to 2007, Logic Studio 

grew in terms of sales, customers and employees. However, the individual perspec-

tives, prejudices and experiences of project managers were reflected, and not to what 

the company as a whole had collectively learned during those years. In other words, 

every “method” was controlled by a “warden” as explained in [2]. By 2007, the cor-

porate customers such as HSBC, Banesco, ASSA, Copa Airlines, Adidas and Sage 
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USA expected that the projects were managed according PMBOK then Logic Studio 

adopted it. It was agreed that traditional processes provide predictability, stability and 

high quality assurance [6]. In fact, the CEO got a Project Management Professional 

(PMP) Certification that year. Then, the first approach reused what the company con-

sidered the best practices for their particular challenges and purposes. This finding is 

supported by Kuhrmann et al. [14], who concluded that experience, learning and 

pragmatism driven a natural process evolution.  

Eventually, it was necessary that such an approach was explained and explicit. 

Hence, a digital repository was implemented. However, the schedules were inflexible 

and predetermined so that it was frequently necessary to adjust the estimated time as 

the company is mainly focused on innovation. In that context, agile offered the flexi-

bility to more easily adjust to changes in project requirements [6]. Therefore, a small 

team was immediately given Scrum training. As a result, the CEO was the first person 

in becoming a Certified Scrum Master (CSM, 2008), Certified Scrum Product Owner 

(CSPO, 2010) and Agile Certified Professional (PMI-ACP, 2014). Nevertheless, 

adopting an agile approach was challenging not only for the practices, but also be-

cause, customers approved a fixed budget. Indeed, contract negotiation is an im-

portant aspect that remains a fundamental business instrument in many engagements 

[1]. Despite that fact, the company decided to take that risk in 2013 by developing a 

mixed approach that combined the unique strengths, and lessened the weaknesses of 

both approaches Scrum and PMBOK. Thus, project-specific software processes were 

built by choosing practices from PMBOK to give a “safe” environment for managers 

and practices from Scrum to achieve freedom for developers. In this sense, the sys-

tematic literature review carried out by Theocharis et al. [9] in 2015 reported that 

there is a clear trend toward adopting Scrum and some indication that Scrum is often 

used in combination with other software development approaches. Once the mixed 

approach was defined, the company developed a training plan, including conferences 

and workshops about Scrum, PMP and the mixed approach. Project managers were 

the first to attend the workshop followed by all development team members. Moreo-

ver, new employee orientation and induction processes were defined.  

The mixed approach was defined as follows: starting with the most critical re-

quirements for the specific project in order to deliver maximum value to the customer 

in the first iterations while the remaining requirements are left for next versions and 

additional planning cycles. In this way, according to the company, customers could 

see something tangible and feel pleased. These results are consistent with the benefit 

reported in some studies, e.g. [16, 17]. The company also acknowledged that the spe-

cific momentum was crucial in the adoption. It coincided with the banking innovation 

in Panama so that such a sector really appreciated the workshops and training courses 

about Scrum and PMP offered by the company. In 2014, the results provided some 

indication not only of the benefits but also of the need to strengthen the process. In 

this context, an increasing interest in software process improvement (SPI) enriched by 

continuous learning practices [18] emerged. Thus, a training course focused on 

“CMMI for Development v1.3” was undertaken and SPI became a high priority. In 

2015, the software process were ISO 9001:2008 certified and after three annual audits 

the company has achieved an ISO 9001:2015 certification. In 2018, after 2 years of 
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efforts, the company accomplished the goal of receiving a CMMI Level 3 certifica-

tion. As a result, the defects have decreased although previous studies, e.g. [16, 17], 

have reported such an effect in CMMI Level 5 companies. Scrum and CMMI together 

bring a combination of adaptability and predictability [16]. The company relies on the 

current processes and the development team’s freedom to pick between a full agile or 

full predictive project management and mix those practices.  

Emerging challenges and new business opportunities, especially in USA, required 

more flexibility. In this context, DevOps captured the attention of the company due to 

its strong focus on rapid and continuous delivery. Then, a subset of DevOps practices 

was chosen in 2017 as a feasible approach to minimize risks. Apart from that, the SPI 

initiatives helped the company to realize that innovation projects should be a majority 

in the future. Therefore, after attending training on DT, it has been adopted since 

2018. The initial results are in line with a previous study [19] that point out the extra 

effort spent on it helps the development teams to have a deeper understanding of the 

problem to be solved.  

Regarding the effects of the whole mixed approach, two kinds of perceptions were 

identified. They are well illustrated by the following two quotes: “for our customers, 

more innovative projects which generate/add value from the beginning that are easier 

to justify and win approval of the [customer] management” and “for us, a more effi-

cient planning and the satisfaction of keeping our customers satisfied”. However, it is 

worth noting that the approach has a homegrown presentation that makes hard to 

compare it with others [2]. So far, the company cannot see value on use a formal 

specification to define it. Finally, it is worth to note that Logic Studio plans to adopt 

the indicators proposed in the CMMI Level 4 in the near future. 

4.3 Threats to validity 

There are some threats to the validity of this study. The major threat is related to the 

sample size since this study is focused on only one small software company. The case 

company is not representative for all software small companies therefore the results 

must be interpreted with some caution when moving away from the features of the 

studied company. Moreover, surveys and interviews may be subject to post hoc ra-

tionalization and recall biases. However, the research approach allowed us to perform 

an in-depth qualitative analysis that used multiple sources of evidence. Such a trian-

gulation process allowed us to validate insights by accessing different perspectives.  

Another potential threat is related to conducting interviews due to the fact that it 

always includes some possible bias from the interviewer. To mitigate that threat two 

authors were involved and an interview guideline, which was previously reviewed by 

the other authors, was developed. The transcript was also sent to the interviewee to 

correct misunderstandings. The number of participants —convenience sampling strat-

egy— and the self-reporting structure of the survey is another limitation of this study. 

To handle the risk related to convenience sampling strategy, this study followed the 

approach used in the HELENA study [15]. It means before analyzing the data, data 

pre-processing including a consistency check of the data was implemented. Regarding 

the HELENA survey instrument, it was developed and refined in several iterations by 
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a team of researchers who built the questionnaire, tested and revised it. The threats to 

validity reported in [15] regarding the use of this instrument are briefly discussed 

below. 

The online questionnaire might lead to incomplete or wrong answers since multi-

ple-choice questions might have been incomplete and respondents may have misun-

derstood questions or answer options. To mitigate these threats, multiple-choice ques-

tions were complemented with a free-text option and a qualitative analysis of the free-

text answers were carried out by the authors. The questionnaire was administered in 

Spanish to mitigate the risk of misunderstandings due to language issues. Finally, the 

results and conclusions were validated by the company.  

5 Conclusions 

In this paper, the historical evolution of a software development process in a small 

company was analyzed. In this case, such an approach was motivated by improving 

the quality of the services and products, not only for providing compliance with the 

international standards, but also for improving the flexibility and speed of response to 

customer needs and innovation challenges. The company was founded in 2003 but an 

incremental harmonization of different software development approaches started in 

2007 and took around a decade. The first approach adopted by the company was 

PMBOK (2007). After five years (2013), the natural evolution resulted in a mixed 

approach based on PMBOK and SCRUM. That triggered a gradual improvement of 

company’s capabilities for compliance with ISO 9001 (2015) and CMMI Level 3 

(2018). However, emerging challenges and new business opportunities, especially in 

USA, required more flexibility, and rapid and continuous delivery then DevOps was 

integrated (2017). Lately, global competition has forced the company to adopt an 

innovation process so that DT (2018) has been incorporated. In this way, the company 

aims to make business successful while faces the need for change which is in line 

with Business and Change values of SPI Manifesto [20]. Agile approaches offer an 

appealing combination of economy and simplicity that allows small software compa-

ny to increase the degree of success when they undertake software projects. In this 

sense, the CEO pointed out “we tried several other approaches to improve our soft-

ware development life cycle, most of them with the precept of 'no pain, no gain'. 

Once we found agility our customer easily come on board with the focus on early 

delivery of results and continuous value generation, now our motto is ‘no gain, no 

way’”.  

The findings from this study about the pragmatic process selection and its evolu-

tion over time are aligned with the results of HELENA study [5], but this study ob-

tains further in-depth information. The sense of urgency and vision, called “common 

sense” by the CEO, along with continuous learning practices have addressed the evo-

lution of the software development process. But the actual practice is what makes the 

company agile and enables it to adapt to changing situations without sacrificing for-

mality. In fact, the actual practice reflects the mixed approach developed. One inter-

esting point is the unexpected diversity of software development approaches and prac-
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tices founded within a small company. Therefore, further research is needed to under-

stand this fact.  

Despite the effort made, this mixed approach also requires a construction process 

in order to enable a systematic design of the project-specific development approach as 

suggested by [2, 8]. The evolution of software process in the company depends on its 

adaptability which captures its capacity to learn, combine experience and knowledge, 

and tailor its software process to changing environment. The main limitation of this 

study is the sample, which is one small company as well as the collected and analyzed 

data is from (17) respondents mostly located in Panama. Therefore, further research is 

also needed to increase coverage. Although the results of the mixed approach are 

promising, additional studies are necessary to know how agile and traditional ap-

proaches are combined and how they relate to the particular company context [9]. 

Moreover, it is worth noting that the DT approach integrated with SCRUM has been 

little studied in the scientific literature [19].  

Finally, this study aims to encourage empirical research and documentation of the 

lessons learned from companies that seek synergy between traditional and agile soft-

ware development approaches. 
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