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Abstract 

 
Mobile applications and mobile application 

development issues receive an increasing attention for 

practitioners and academics. The development of 

mobile applications is connected with a number of 

domain-specific issues and challenges (e.g., fulfilment 

of customer requirements or the prevention of high 

development costs). Consequently, the decision of the 

most effective process model to develop a mobile 

application plays a crucial role for software and 

mobile application development teams. With the help 

of a structured taxonomy-building methodology, we 

contribute to the extant literature by creating and 

presenting a taxonomy for process models and 

methodologies in software engineering and the mobile 

application development domain. The taxonomy 

enrich the existing knowledge base and can help 

mobile application developers to choose the most 

suitable process model or methodology. Based on our 

examination, our results indicate new directions for 

mobile application research and implications for 

mobile application development.  

 

 

1. Introduction  

 
In the last ten years, mobile applications have 

received an ongoing interest in both the private and the 

professional area, resulting in an exponential growth 

in mobile application development [1]. Until 2018, the 

number of mobile applications has raised to nearly 

four million applications in Google PlayStore or two 

million in Apple´s App Store [2]. Because of this 

raising number and huge supply of mobile 

applications, the market had become very competitive 

because since users can switch easily to another 

application [3]. Therefore, developers have to consider 

and ultimately meet customer requirements (e.g., 

usability [4] or improve the experience [5]) adequate 

and quick [6].  

As Majchrzak et al. [7; p. 5735] already stated “the 

basic requirements of developing mobile applications 

can be said to have become less complex and more 

complex at the same time”. Various customer 

requirements are followed by a raising number of 

special technical issues for mobile applications and 

should therefore be taken into account in the 

development process. 

Methods from classical software development like 

iterative, parallel or sequential process models can be 

used by some extent, but new processes are necessary 

because of the distinctive nature and the characteristics 

of mobile applications, e.g., characteristics related to 

hardware (e.g., compatibility, performance 

restrictions, battery life), characteristics related to 

software (e.g., integration, interaction, error 

notification, convenience, reachability), and 

characteristics related to communication (e.g., 

network connectivity) [8,9,10]. The differentiation of 

process models into a few generic archetypes leads to 

a sometimes meaningful reduction in complexity, we 

argue that for some purposes, such as the development 

of a mobile application, a more detailed domain-

specific perspective is necessary. This increasing 

importance and complexity makes it necessary to 

implement more flexible and specialized procedures 

that meet the specific needs regarding the development 

of mobile applications.  

To our understanding, there is limited academic 

literature that incorporates and investigates process 

models and methodologies into the mobile application 

domain. This pressing problem for practitioners is 

reflected in research, where studies have emphasized 

that the selection of an appropriate process model for 

the development of a mobile application represent a 

current dilemma in theory and practice [11]. However, 

the role of process models and methodologies in the 

context of mobile application development has been 

considered in only a few research studies. Therefore, 

the aim of this research is to organize and structure the 

amount of knowledge from academic literature in 

order to create and present a taxonomy of process 
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models and methodologies in software engineering 

and the mobile application development domain. We 

will demonstrate how the process model concept helps 

to improve the understanding of the mobile application 

development process.  

Kemper & Wolf [11; p. 409] stated that in practice, 

process models (e.g., incremental models) often 

resemble a “quick-and-dirty” procedure, which are not 

sufficient for the development of mobile applications. 

They argue that it is necessary to synthesize existing 

development processes for mobile application as a 

basis for the optimizing and conceptualizing of 

process models in order to meet the challenges 

associated with a successful mobile application 

development.  

Therefore, we structure existing process models 

and methodologies by means of a taxonomic approach 

following Nickerson et al. [12]. Such classification has 

many benefits, e.g., understanding and analyzing 

research areas, and creating a common understanding 

and terminology in research [13]. We deliberately 

chose a taxonomy, which plays a significant role in 

research and practice, because a taxonomy has the 

ability to structure concepts and relationships and 

show differences in research results [14,15]. To 

address the identified research gap, we address the 

following research question:  

RQ: What process models and methodologies can 

be applied in the mobile application development 

domain and how can they be classified? 

The remainder of this paper is organized as 

follows. In the first section, we give a theoretical 

background on the different characterizations of 

mobile applications and development issues and give 

an understanding on process models and 

methodologies especially in software engineering. 

Second, we describe our methodology of taxonomy 

building according to Nickerson et al. [12]. After this, 

the created taxonomy is derived in section four. 

Following this, the identified characteristics and 

dimension are discussed. We critically reflect and 

discuss our research results and contributions into the 

mobile application research domain and give 

theoretical and practical implications for academics 

and mobile application developers. Before we 

conclude with a brief summary, we point out 

limitations and give an outlook for future research. 

 

2. Theoretical background 

 
2.1. Characterizations of mobile applications 

and application development issues 
 

In order to receive a consistent understanding of 

what we mean by a mobile application we will first 

give a working definition for our research. Mobile 

applications can be defined as “an (information 

technology) IT software artifact that is specifically 

developed for mobile operating systems installed on 

handheld devices, such as smartphones or tablet 

computers” [4; p. 437). Numerous mobile applications 

have been examined in literature. Nickerson et al. [12] 

for example, examined mobile applications like 

mobile messaging or mobile games. Han et al. [16] 

investigated mobile application analytics more in 

detail and presented different application categories, 

like communication or entertainment, based on a 

longitudinal study of panel data.  

Nickerson et al. [12] constructed a taxonomy for 

mobile applications and examined different 

characteristics: (1) temporal (user interaction with 

application happens synchronously or 

asynchronously), (2) communication (information can 

flow from the application to the user, vice versa or in 

both ways), (3) transaction (the user makes a financial 

transaction through the application or not), (4) access 

(application can only use by restricted users or can be 

used by anyone), (5) multiplicity (application has a 

single or multiple user), (6) location (application uses 

the location of the user or not), (7) identity (application 

uses the identity of the user or not).  

Another examination of mobile application 

characteristics is from Flora et al. [8]. Using a mixed-

methods approach, they interviewed several mobile 

application developers worldwide about specific 

characteristics of mobile applications. In result, they 

examined three sets of different characteristics related 

to the hardware (e.g., screen size), to the software (e.g., 

error notification) and to the communication (e.g., 

network connectivity) of mobile applications [8].  

In addition to the number of diverse characteristics 

of mobile applications from Flora et al. [10] and 

Majchrzak & Grønli [8], several domain-specific 

software development issues, which are, of course, 

connected to the characteristics, have to be also 

incorporated into the development process. These 

challenges have been widely examined in the scientific 

literature, which we shortly outline (e.g., 

[1,5,17,18,19]).  

Developers of mobile applications should be aware 

of the communication of the planned application with 

other applications, because of e.g., security issues. 

Other issues are the inclusion and usage of sensors of 

mobile devices, the different behaviors of native or 

hybrid applications, and the different families of hard- 

and software (e.g., the operation system on the 

device). In addition, security issues, e.g., for the 

personalized data of the user, the specific user 
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interface (UI), the testing complexity of the planned 

application, and the power consumption of the 

application from the mobile device should be taken 

into consideration [1].  

Dehlinger & Dixon [17], as another example, 

specified on central issues, like the design of context-

awareness of the application or the balance between 

agility and requirements of the mobile application.  

Joorabchi et al. [18] were able to identify four 

grand challenges in their mixed-methods research 

approach. Participants in their study acknowledged the 

existence of general challenges (e.g., data intensity of 

the applications), challenges in multi-platform 

development as well as challenges in testing and 

analyzing the application [18]. 

A study of the mobile learning context showed 

specific issues such as data sharing and collaboration 

features needed to be critically determined within the 

development process [19]. 

In a mobile application development process it is 

important to know both the category and the 

characteristics of the intended application. It is shown 

that mobile applications can be classified into multiple 

domain-specific dimensions, characteristics, and 

development issues that must be considered by 

everyone involved in the development process. We 

consider this diversity in our taxonomy building 

procedure as well as for our discussion and reflection 

of our study. 

 
2.2. Processes and process models in software 

engineering 

 
Focusing on mobile applications and their varying 

characteristics as a software artifact, we give an 

understanding about processes and process models in 

the software engineering domain. According to 

Pressmann & Maxim [20], software development 

processes can be generally arranged into five main 

activities: (1) communication (contains conversation 

with the stakeholders about the requirements of the 

software and documentation), (2) planning (means to 

use of a set of management and technical practices to 

define a structured plan to achieve the software), (3) 

modeling (helps the developer to catch the software 

from a customer’s perspective by modeling customer 

requirements and/or the architecture or user interface 

of the planned software), (4) construction (contains all 

coding and testing tasks to build a software which ca 

be delivered to the stakeholder), and (5) deployment 

(contains delivery of software to the customer, 

provides support for the customer and contains 

feedback for the software development team for 

further development). The specificity and execution of 

these processes (stages) differs significantly from 

process model to process model, which we describe 

later in our taxonomic approach.  

With regard to process models, they can be defined 

as a sequence of events leading to an outcome [21]. 

They have several goals for organizations. For 

example, process models should help the members of 

an organization to automate and integrate business 

processes within the organization. In addition, they 

should help workers to analyze and rearrange their 

activities [22,23,24]. When we look at process models 

in the software development domain, they “represent 

a networked sequence of activities, objects, 

transformations, and events that embody strategies for 

accomplishing software” [25; p. 4]. Process models in 

software development can be classified into non-

operational and operational types. Operational models 

are scripts and programs that help the developer to 

develop the software in their process. Non-operational 

models, on the other hand are not automated and are 

more conceptual models (e.g., the spiral model of 

software development by Boehm [26]. In our approach 

we focus on non-automated process models. 

The development of mobile application as a 

software is connected with a number of different tasks 

and procedures and involves a number of persons [27]. 

Therefore, practitioners and academics use and adapt 

traditional software development process models in 

order to structure their development process. We will 

structure these traditional and adapted software 

development process models and methodologies and 

connect them with our understanding of specific 

mobile application development issues. 

 

3. Methodology 

 
As mentioned by Nickerson et al. [12; p.1] “a 

fundamental problem in many disciplines is the 

classification of objects of interest into taxonomies”. 

However, taxonomies play an important role in 

research not only in social science research or biology 

but also in information systems research in order to 

analyze complex domains, to provide an organization, 

and structure to the knowledge of a field and to gain a 

deeper understanding of new objects [12,28,14]. Such 

a classification can be used to understand and pursue 

research and allows to grasp and analyze complex 

issues [29]. The methodology of Nickerson et al. [12] 

has been adapted in several research areas. Prat et al. 

[30] used this taxonomic approach in order to build a 

taxonomy for evaluation methods of information 

systems artifacts in the design science research area 

[31]. Another example is the study of Remane et al. 

[28]. The authors used this approach to structure 
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carsharing business models. Most recent, Gimpel et al. 

[32], constructed a taxonomy of service offerings in 

the FinTech sector. Although there is some discussion 

regarding the conceptual use of typology, framework, 

and taxonomy, we will not go into more detail here 

because of the limited space available. In our paper, 

we use the term taxonomy as an approach to arrange 

and characterize different process models and 

methodologies into ideally homogenous groups. Our 

research approach to creating a taxonomy of domain-

specific process models and methodologies for mobile 

applications is based on the design science paradigm 

oriented iterative taxonomy development method by 

Nickerson et al. [12]. The taxonomy development 

process consists of seven steps (see Fig. 1). 

 

 
Figure 1 - Iterative taxonomy development 

process [12] 
 

First, as a basis, the meta-characteristics, which 

reflect the purpose of the taxonomy, must be specified 

[12]. These characteristics serve as foundation for all 

other characteristics of the taxonomy so that all 

characteristics of the taxonomy are a logical 

consequence of the meta-characteristic and aid in 

describing the structural differences of process models 

and methodologies for mobile applications. As the 

main goal is to characterize process models and more 

specific process models in mobile application 

development, we offer high level characteristics, 

which are especially interesting for researchers and 

developers of mobile applications.  

We identified the meta-characteristic for the 

process models based on a detailed literature search. 

Due to the multitude of process models in different 

research domains, we could not identify a process 

model, which serves as a framework. As meta-

characteristic, we chose the design of the process to 

develop a software or mobile application (e.g., a 

communication phase or a planning phase described in 

the aforementioned theoretical background). 

Second, after the meta-characteristics are outlined, 

the ending conditions to terminate the process should 

be determined. According to Nickerson et al. [12] we 

adopted three objective ending conditions (“No new 

dimensions or characteristics were added in the last 

iteration”, “No dimensions or characteristics were 

merged or split in the last iteration”, and “Every 

characteristic is unique within its dimension”) and five 

subjective ending conditions – concise, robust, 

comprehensive, extendible, and explanatory – as 

qualitative attributes for our taxonomy. By observing 

the necessary subjective ending conditions, it is 

ensured that the taxonomy contains a limited number 

of dimensions and characteristics in each dimension. 

The taxonomy must contain enough dimensions and 

characteristics to allow a clear differentiation of the 

objects of interest. It must classify all known objects 

within the respective domain and must also include all 

dimensions of the objects that are of interest. By using 

a taxonomy it must be possible to include additional 

dimensions and characteristics if new forms of objects 

appear and to identify where an object is found in the 

taxonomy respectively the characteristics of an object 

is found in the taxonomy [12,29]. 

Third, the method allows two distinct cycles – 

conceptual-to-empirical and empirical-to-conceptual 

– in iterative passes. The choice of an approach 

depends largely on the researchers’ understanding of 

the domain and the availability of data about the 

objects [33]. The empirical-to-conceptual (inductive) 

approach means that a subset of the objects to be 

classified must be evaluated for common 

characteristics and dimensions, which are then added 

to the taxonomy. The other approach is conceptual-to-

empirical (deductive), which means that the 

dimensions and characteristics may be derived from 

the literature and the knowledge of the authors. During 

our research process and the different iterations (four 

iterations), we used both approaches. We decided to 

use the conceptual-to-empirical approach when we 

thought that we could conceive and refine additional 

dimensions and we adapted the empirical-to-

conceptual approach when we thought that there are 

more process models or methodologies to examine. In 

two iterations (1 and 2) we used the empirical-to-

conceptual approach and in iteration 3, we used the 

conceptual-to-empirical approach to derive a diverse 

set of dimensions and characteristics. Another 

empirical-to-conceptual iteration (iteration 4) 

concludes our taxonomy.  
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4. Towards a taxonomy of domain-specific 

process models and methodologies 

 
We present our taxonomy based on the 

methodology described in the section before. On the 

one hand, this taxonomy provides us an overview of 

different process models and methodologies as well as 

similar or different dimensions. On the other hand, it 

provides us a basis for our analysis in order to make 

contributions to the mobile application development 

area. As a remainder, the meta-characteristic of our 

taxonomy is the development of a mobile application. 

Therefore, we are looking for process models and 

methodologies in software engineering and mobile 

application development. 

In the first iteration, we identified the following 

process models: Waterfall model (WM) [34], spiral 

model (SM) [26], V-model (VM) [35], incremental 

development model (IDM) [36], concurrent 

development model (CDM) [20], component-based 

software development model (CSDM) [20], extreme 

programming (XP) [37], SCRUM [38], dynamic 

systems development method (DSDM) [39], feature 

driven development (FDD) [40], and the rational 

unified process (RUP) [41]. These process models 

were included through own knowledge and 

experiences in (mobile) software development and 

engineering of the authors.  

After identifying a first set of process models and 

methodologies, we compared them for differences and 

similarities and assigned these process models and 

methodologies to the first identified dimensions. Our 

first dimension, was “phases”. Three characteristics 

were identified, namely sequential, iterative, and 

parallel. Some process models follow a linear 

sequence of tasks, while others follow a parallel or 

iterative approach. In addition, we found differences 

in the process models in terms of development efforts. 

These efforts are described sometimes as “low” (e.g., 

at the CSCM) and sometimes as “high” in order to 

develop the software. For example, CDM [20] 

demands only for a limited ability to construct and 

program an application. This results from the fact that 

the development process is divided into several 

parallel processes, with some parallel sub-processes in 

a waiting phase, while other activities or sub-processes 

(such as programming) can be fulfilled. In result, the 

effort is lower than in other models, because the 

development team can focus on one activity. Our third 

dimension focuses on the knowledge of customer 

requirements, which plays an important role in 

software engineering [20]. We defined this knowledge 

as partially-known and well-known in the beginning 

of the software development process. Various process 

models, such as the WM, require complete 

information regarding the software developed. Other 

process models (e.g., SCRUM) do not need the full 

information at the beginning or incorporates the 

requirements to the software in the development 

process. Prototyping was identified in process models 

also as a crucial dimension, which is necessary to 

mention and, therefore, to include in our taxonomy. 

Prototyping, in general, is a crucial process in software 

development and helps to meet the customer 

requirement more effective [42]. We found out that 

prototyping is incremental in most process models, 

like in XP. Incremental means that, prototyping takes 

place at least once in the software development 

process. Other models, do not include prototyping at 

all (e.g., the WM). Our fifth dimension identified 

dimension is “involvement of the costumer”, which 

we characterized as “singular” (customer is involved 

only one-time in the development process) and “often” 

(customer is involved multiple times into the 

development process) in our first iteration. This 

dimension describes the number of involvements of 

the customer inside the entire software development 

process. 

Our second iteration incorporates process models 

and modifications of them, which are used in a mobile 

application domain-specific context. Exploratory key 

word searches in (meta-) databases such as the AIS 

eLibrary, EBSCOhost or ScienceDirect, which 

includes software engineering and computer science-

specific journals and conference proceedings, guides 

our search. Keywords and keyword strings like 

“process model”, “process model for mobile 

application” or “mobile application development” 

supported our search procedures. In order to receive a 

more comprehensive view, we do not restrict in terms 

of publication date or journal rankings. We examined 

three additional objects (process models and 

methodologies) for our taxonomy. We added Mobile-

D [43], the iterative process models for mobile 

applications (IPM) [11] and lean software 

development (LSD) [44]. We classified these new 

objects into our existing dimensions and 

characteristics from the first iteration. 

In our third iteration (conceptual-to-empirical), we 

have not added any new objects. Rather, we believe 

that we should expand and refine the dimensions, as 

existing ones because the existing ones do not properly 

explain the characteristics of the methodologies. 

Therefore, we expanded “involvement of the 

customer” with the characteristic of “permanent” 

(customer is involved all the time in the development 

process). In order to achieve a better delimitation of 

the characteristics, we renamed “often” to “regular”. 
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As we read more literature and articles in journals 

and conference proceedings through forward and 

backward search [45], we decided to conduct another 

iteration because we felt we could find even more 

process models and methodologies. In this fourth 

iteration (empirical-to-conceptual) we found two 

additional objects for our taxonomy, which we 

incorporated. Namely the MASAM methodology [46] 

and the perspective-dissolve approach for mobile 

application development (MobiPDA) [47]. After this 

forth iteration, we have not found further process 

models and methodologies in software engineering 

and mobile application development. In addition, all 

included process models and methodologies were 

classified and three objective and five subjective 

ending conditions are satisfied, thereby ending the 

iterations. Table 1 shows our developed taxonomy for 

process models and methodologies and their 

associated dimensions and characteristics. In total, we 

examined 16 objects (process models and 

methodologies), five dimensions and 12 

characteristics.  

 

Table 1 - Taxonomy for process models and methodologies after four iterations 

Objects 

Core Taxonomy Dimensions 

Phases 
Develop-

ment efforts 

Requirements of 

customers 
Prototyping Involvement of the customer 

Characteristics 

Sequential Iterative Parallel Low High 
Partially- 

known 

Well-

known 
None Incremental Singular Regular 

Per-

manent 

WM [34] x   x   x x  x   

SM [26]  x   x x   x  x  

VM [35]  x   x x  x   x  

IDM [36]   x  x x   x  x  

CDM [20]   x x  x   x  x  

CSDM [20]  x  x   x  x x   

XP [37]  x  x  x   x   x 

SCRUM [38]  x   x  x  x  x  

DSDM [39]  x  x  x   x  x  

FDD [40] x    x  x  x   x 

RUP [41]  x   x x   x   x 

Mobile-D [43]  x   x x   x  x  

IPM [8]  x   x x   x  x  

LSD [44]  x   x x   x   x 

MASAM [46]  x   x x   x   x 

MobiPDA [47]  x  x   x  x x   

 

Several observations can be made. Regarding the 

dimension of “phases”, we found that most of the 

examined process models and methodologies follow 

an iterative process flow in order to develop the 

software. For example, WM and FDD contain 

sequential phases in software development while, on 

the other hand, IDM and CDM are follow a parallel 

approach in order to develop the software.  

The development efforts, mentioned in the 

description of the models in order to further develop 

the software are high on most process models. We 

found a clear majority of models and methodologies 

that take at least a partial understanding of customer 

requirements into account when developing the 

software. Only five of the process models and 

methodologies indicate that there is a need of a well-

known understanding and knowledge base of the 

requirements. Nearly all of our examined process 

models in the taxonomy, except two of them (WM and 

VA), construct and deliver prototypes to the customer 

in the development process of the software. With 

regard to the dimension “involvement of the 

customer”, most of the process model studied involves 

customers from time to time in the development 

process (characteristic "regular"). The minority only 

includes them in the process at the beginning of the 

software development process. Five of the process 

models (XP, FDD, RUP, LSD, and MASAM) involve 

the customer throughout the development process in 

order to react to changes on in the requirements more 

rapidly. 

Taking a more holistic view on our taxonomy in 

order to find and describe common characteristics of 

process models and methodologies, we saw that three 

process models have the same specifications. Mobile-

D, SM, and IPM follow iterative processes, have a 

high development effort, require partial knowledge of 

customer requirements, have incremental prototyping, 

and involve the customer regularly in the software 

development process. 

 

5. Discussion 

 
Our research contributes to theory is twofold. The 

taxonomy with its five dimensions serves as a starting 

point for situating and describing any research 

endeavor that is concerned with the phenomenon of 

mobile application development. With our conducted 

taxonomy we follow the recommendations for future 
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research and outlook by Kemper & Wolf [11] and 

expand the extant literature of software engineering 

and mobile application development by presenting a 

classification of existing processes and 

methodologies. The taxonomy developed here can 

serve as an advanced knowledge base for academics to 

conceptualize (iterative) process models on mobile 

application development, that more precisely meet the 

needs of mobile application developers [11].  

In our second theoretical contribution, we showed 

that the taxonomy development approach of 

Nickerson et al. [12] is also applicable for process 

models and methodologies in general and in the 

specific mobile application-domain. We found that 

this procedure was appropriate to find relevant models 

and structure them into meaningful dimensions and 

characteristics. The subjective and objective endings 

conditions were suitable to lead our taxonomic 

process. In result, we expanded the knowledge in 

taxonomy building in a new research area, following a 

future research direction of Nickerson et al. [12]. 

From a practitioner’s point of view, we connected 

our findings to domain-specific issues within the 

development for mobile applications. For example, 

process models can be classified by the dimension of 

the knowledge of the requirements of the customer at 

the beginning of the development process. In mobile 

application development, characteristics like the 

design of the user interface or security play a crucial 

role for the success [48,49]. User requirements can 

change rapidly [50]. Therefore, mobile application 

developers should follow an agile approach in 

software development. Novice developers of mobile 

applications can use this taxonomy as a starting point 

to receive an overview about existing process models 

and select the most appropriate methodology for their 

project. Experienced mobile developers in mobile 

development projects can compare the taxonomy with 

their own used methodologies and experiences and 

add new objects, characteristics and dimensions. The 

taxonomy can serve as a platform for communication 

and idea sharing for mobile application development. 

Our taxonomy shows that the process models and 

methodologies, which we found in our second and 

fourth iteration can be characterized as nearly equal 

(except the MobiPDA approach). They all follow the 

iterative approach and have high development efforts. 

In addition, four of them postulate that the software 

developer only partially understand the needs of the 

customers. Due to the dynamics in the development of 

mobile applications (e.g., due to the degree of 

innovation of the new mobile application), the 

majority of the process models do not assume the full 

knowledge of the customers’ software requirements at 

the beginning of the development process [11,51]. 

Each process model, which we found in the mobile 

application domain uses iterative prototyping within 

the development process. According to Keil & Carmel 

[42], prototyping, in general, plays a crucial role in 

software development procedures and is also adapted 

into mobile application development processes. 

Differences can be derived in the dimension of 

“involvement of the customer”. While Mobile-D and 

IPM regularly involve customers in the process from 

time to time, LSD and MASAM permanently involve 

customers in the development process. For software 

development processes, it is empirically proven that a 

strong communication and participation between 

developers and customers, leads to more satisfying 

end-user software [42]. Not in the development phase, 

but also in the post-development phase of the mobile 

application, there are positive effects in the 

satisfaction through a communication of developers 

and end users [52]. This also can be discussed in terms 

of mobile application specific development issues. 

Higher user involvement in software projects is 

recommended for those projects where the user 

acceptance is important and the development process 

is unstructured [53]. This seems especially true for 

mobile application development projects. 

An exception of the specific process model used 

for mobile application development is the MobiPDA 

approach. It is, compared to the other models 

described before, classified with low development 

efforts. The customer gives the information regarding 

the requirements only at the beginning to the software 

development team. In addition, customer´s 

requirements for the mobile application must be well-

known. Like in the other process models in the second 

and the fourth iteration, prototyping happens 

incremental. MobiPDA has a more explicit problem 

definition and idea development stage [47]. Due to 

these extensive communication phases with the 

customer at the beginning of the mobile application 

development, the requirements of the customers are 

well-known to the developers in the current process. 

Our discussion of the taxonomy and the 

characteristics, such as the iterative approach of our 

found mobile application process models, showed that 

most of them have similar appearances. The findings 

of our research indicate that iterative or agile process 

models and methodologies are more suitable for 

mobile application development. Because of domain-

specific issues, such as rapid change in customer 

requirements in mobile application development, agile 

methods are more flexible on changes in the 

development process [54]. These findings are 

consistent with other researchers [1,48]. 
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6. Limitations and future research 

 
We will now outline the limitations of our study 

and suggest some future research directions.  

The first limitation is the inability of our taxonomy to 

affirm completeness in case of all process models and 

methodologies. We examined the literature and 

discontinued the research process after all objective 

and subjective ending conditions were met. As 

mentioned by Nickerson et al. [12], the definition of 

the meta-characteristics or ending conditions is part of 

a subjective procedure of the authors. For example, in 

our research, we found a process model for mobile 

application development, called Mobia modeler. The 

prototyping dimension at Mobia modelers procedure 

is not clearly defined, the classification in both 

characteristics could be possible [47,55]. Because of 

this unclear issue, we did not include Mobia modeler 

into our taxonomy. As Nakatsu et al. [56] mentioned 

for taxonomic approaches, there is always a critical 

tradeoff between over-simplicity and 

comprehensiveness. But because of the extendable 

nature of our taxonomy, we think that future research 

and practitioners could expand this taxonomy by own 

knowledge or real examples of development as well as 

by adding, changing, deleting, or combining 

dimensions. In this context, interviews with leading 

organizations would also provide a suitable 

mechanism for establishing what was essential and 

unique about mobile application development from 

the perspective of practice. The results of our study as 

well as the results of this future qualitative study can 

lead to an extended taxonomy by combination, 

synthesis, and coding. In addition, a validation and 

evaluation of our findings is necessary in order to 

check its usefulness and to tests its efficacy by 

categorizing more mechanisms. This could lead to 

additional dimensions and configurations and 

therefore new knowledge.  

Second, we focus in our examination on the 

taxonomy development of process models and 

methodologies in software engineering. There is 

already a large amount of literature for the established 

software engineering process models, such as SCRUM 

or the SM available. Therefore, we try to focus more 

on domain-specific argumentations for process models 

and their execution inside the mobile application area. 

From our viewpoint, the literature about this special 

issue is restricted. Future research directions should 

analyze this domain-specific problems or key 

characteristics in more detail [8]. This would help all 

involved people in the mobile application 

development process to receive new insights of 

knowledge and crucial factors in this field. 

Another limitation is the inflexibility of classical 

process models in a company environment [24,57]. 

Unexpected events or shifting circumstances can lead 

to a change in the originally planned process [58]. This 

seems especially true for mobile application 

development processes [11]. As stated in our 

discussion, agile software development methods are 

appropriate for mobile application development. A 

possible continuative avenue for future research would 

be a flexible design theory (e.g., [33,59]) constructed 

under the design science research paradigm [31], 

which incorporates mobile application specific 

requirements for software development. On the one 

hand, this meta-artifact (e.g., orientated on the format 

of the Software & Systems Process Engineering Meta-

Model (SPEM)) [60] could take into account the 

knowledge of software development in general and, on 

the other hand, specific success factors and 

development issues regarding the design (e.g., about 

the UI) of various mobile applications, outlined in the 

theoretical background of our study. 

 

7. Conclusion 

 
The development of mobile applications and the 

adequate fulfillment of customer requirements play an 

ongoing important role in practice. We observed that 

the academic literature about experiences and 

applications in using process models in the specific 

mobile application development domain is 

straightforward. First, we gave a theoretical 

background of characteristics and domain-specific 

software development issues in mobile applications. 

Furthermore, a knowledge background of process 

models and methodologies in software engineering 

and mobile application development was given. We 

described our methodology of taxonomy development 

in section three. We contribute to existing literature in 

the field of mobile application development by 

building and presenting a taxonomy for process 

models and methodologies in this domain. We 

structured them into several dimensions and 

characteristics and conclude to specific issues related 

to mobile application development. We showed that 

the used taxonomic approach is also applicable inside 

the mobile application development domain. From the 

perspective from a practitioner, we gave several 

decision guidance to select the most accurate process 

model for a specific dimension of the mobile 

application. Novice and experienced software 

developers will be helped in their growing task to fulfil 

customer’s specific requirements for mobile 

applications. In addition, we outlined a number of 

limitations of our research and implied research 
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directions for software development into the domain 

of mobile applications. We hope that our research has 

structured the community’s knowledge of process 

models and methodologies and has extended its 

application to the growing area of mobile application 

development. 
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