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Abstract 

Organization’s and team’s experience in agile methodology can be more successful if software 

development company is well prepared for agile software development. The problem is that the 

organization or team does not know or is misled about how well prepared they are for the agile software 

development. This research focuses on creating metrics and classification of agility for software 

development companies and teams, so they can identify at which level of agility organization or team is. 

Organization and its domains can be on different agility level and it must be evaluated. Results of the 

research are metrics, classification and evaluation models for organization and its domains. The result of 

this research can be used to create expert system for organizations agility level determination and 

improvement.  
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1. Introduction 

Agile software development has become more and more popular during last decade and offers 

opportunity to deal with software development using other approaches rather than traditional 

development methodologies like waterfall. 

  

The typical problem is that organizations are thinking that they are agile and do not change old processes, 

but in reality the organization is partly agile and agile adoption is not finished to the state where it can 

give more benefit to organization. The agility level of an organization and its domains should be 

evaluated regularly to make necessary changes in organization structure or processes. 

 

The purpose of this paper is to introduce organization agility model [3], conceptual agility level 

evaluation system and its domains. Results will be used later by expert system for determining agility 

level of organization. 

 

This paper consists of 10 sections. The first section is introduction and describes the problem and the 

goals of the paper. Second section introduces organization agility model (OAM). Third section describes 

conceptual model of the agility level evaluation systems. The fourth section describes organization 

domain of OAM. The fifth section focuses on productivity domain of OAM. The sixth section describes 

purpose of quality domain. The seventh and the eight sections describe process [4] and value domains of 

OAM. The purpose of the ninth section is to introduce possible classification algorithms [5] for agility 

level evaluation system. The section 10 concludes the paper and gives brief outline of the future work. 

2. Agility model 

To evaluate software Developments Company’s (SDC) agility level, decomposition of organizations 

agility is required. It is proposed what SDC agility consists of five core domains (Figure 1). 

 

Five domains of SDC agility are Organization, Process, Productivity, Quality and Value. Organization 

domain is responsible for overall continuous improvement of the organization and contains all business 

functions. Process domain is responsible for the effective use of Scrum and its artefacts. Productivity 
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domain is responsible for building increments of the product with focus on the team. Quality domain is 

responsible for the quality of items delivered in productivity domain. Value domain is responsible for 

increasing value of product releases. 

 

 
 

Figure 1. Organization agility domains. 

 

 

Decomposition of organizations agility in domains gives opportunity to evaluate and classify each domain 

by agility evaluation system the concept of which is described in the next section. 

3. Agility level evaluation system 

In order to evaluate organizations agility some conceptual system is required. The proposed system is 

expert system, which can evaluate inputs from team members of different domains. Figure 2 represents 

the conceptual model of proposed evaluation system, where E1…En are members of the team who are 

using input module of expert system to enter information about particular period, for example, sprint or 

month. Received data is separated into five domains Organization, Process, Productivity, Quality and 

Value. 

 

 
 

Figure 2. Conceptual model of agility evaluation system. 

 



Information about each domain is classified by one or more algorithms A1…An to determine agility level 

of the domains. Separation of inputs into domain specific information is required in order to get more 

specific output information about domains that requires more effort to become more agile. Output module 

outputs information about domain agility D1 to D5 where D is particular domain and overall information 

about organization’s agility. 

 

In further versions of conceptual model,   there is possibility to enhance output module with functionality, 

which in details shows the most problematic areas of the domain. 

4. Organization domain 

Responsibility of the Organization domain is to ensure the continuous improvement of the organization in 

the changing environment (Figure 3). 

 

 
 

Figure 3. Organization domain components. 

 

Organization domain consists of nine core components, but can be extended if required for particular 

organization:  

• Process change management is responsible for detecting when change is required, evaluate 

the impact and effort for the change and implement the process change.  Responsible person 

for this component is required to initiate the change process. Information about processes 

and changes should be available to members of the organization. 

• Practice change management is responsible for implementing new agile practices and 

evaluation of implementation results.  Each new practice can increase or decrease agility 

level of SDC and therefore must be evaluated and analysed in order to get more benefits. 

• Communication plays important role in agile software development both internal with 

different departments and external with stakeholders. All communication issues should be 

addressed and evaluated. 

• Knowledge management process is responsible for managing data about processes, 

practices. Both good and bad experience should be stored in order not to repeat wrong 

decisions. 



• Learning component works closely with knowledge component and is responsible for 

acquiring new knowledge. 

• Project type part is responsible for evaluation of different project types. Reason to use this 

component is, that different types of projects could exist, but not compulsory are handled 

differently. For example, small projects do not need sophisticated documentation where 

large enterprise projects should have some more documentation. 

• Size of organization should also be addressed, as large enterprises may need to use different 

set of agile practices. 

• Experience plays important role in agile methodology usage and it tends to have bigger 

success in companies where this methodology is practiced for longer period. 

• Evaluation component in this context is responsible for continuous evaluation of 

organizations domain and its components. 

5. Productivity domain 

Responsibility of the Productivity domain is to build the product. The centre of the Productivity domain is 

development team. In the current model, there are nine components for evaluation (Figure 4): 

 

 
 

Figure 4. Productivity domain. 

 

• Environment component is responsible for evaluation of the environment where 

development team is working. 

• Communication must be proper at all levels of the company and development team is not an 

exception. Good communication skills within the team must be evaluated. For example, 

there could be situations that some team members cannot communicate properly and if such 

problems are not addressed on time, then collaboration between members of the team is 

unproductive.  

• Collaboration component is responsible for high quality teamwork and after evaluation can 

indicate at what level the collaboration of the team members are. 

• Size of team must also be addressed as environment and practices for different team sizes 

can differ; 

• Team type component addresses evaluation of team structure. There can be development 

teams that are located in one place, at one location, distributed or mixed. Most agile 

challenges are for distributed or mixed teams, as they tend to have more problems with face-

to-face communication and collaboration. For this reason, agility level of such teams is 

lower, but with proper effort it can be improved. 



• Experience of the development team plays important role in productivity domain, as 

similarly to organizations experience, more experienced team can handle agile methodology 

more smoothly or at least see the problem with processes earlier.  

• Learning component is responsible for evaluation of learning processes in the development 

team. More it learns and trains more agile it can become. 

• Knowledge sharing as the name states is sharing of knowledge between development team 

members and development teams. Evaluation of this component can indicate the presence or 

absence of the sharing and lead to implementation of knowledge sharing practices. 

• Knowledge storage or knowledge management is responsible for evaluation of storage 

processes in productivity team. It works similarly as in organization domain, only difference 

is in the context, in this case it is the context of the development team. 

• Practices component is responsible for evaluation of practices used by the development 

team. As it turns out practices, which are working for one team in the organization could not 

work as good as for another team in the same organization. P1…Pn in the domain module 

are indicating different practices which are used, were used or will be tried out by the 

development team. 

 

Productivity domain is of high importance and should be evaluated more frequently than organization 

domain. Next but not least is quality domain, described in next section. 

6. Quality domain 

Purpose of the Quality domain is to ensure the quality of products built in productivity domain (Figure 5). 

Quality domain consists of six core components: 

 

 
 

Figure 5. Quality domain. 

 

 

• Tooling – members of the Quality domain use different tools to ensure higher quality of the 

product. 

• Standard’s component is responsible for evaluation of standards used by the Quality domain 

members. This may include Testing standards, Quality standards and more. 

• Convention is a way to agree about some working contracts and ways how certain situations 

should be handled. 

• Guidelines – members of Quality domain (Architects, Database architects, Infrastructure 

developers etc.) should use and implement guidelines as it can help to ensure quality. 



Guidelines similarly to practices should be evaluated in order to choose correct ones for the 

job. 

• Practices – set of practices should be utilized by the Quality domain or Productivity domain 

members, because agile method such as Scrum does not ensure the success. New practices 

should be tried out and non-effective removed from the set. If set of practices used will be 

big enough for particular team, in particular organization working on particular product, 

then results could be contrary as expected. 

• Roles – Architects, Database Architects, Infrastructure developers, User interface designers 

and Framework developers, drive Quality domain. Some team members could employ more 

than one role, especially in small teams. Lack of some role could decrease knowledge level 

of this domain and its possibility to react or to ensure quality. 

 

Besides Quality, Productivity and Organization domains there are also Process and Value domains. 

 

7. Process domain 

Responsibility of the Process domain is to ensure the effective use of Scrum and its artefacts [4] (Figure 

6). Scrum method is set of events and artefacts described in this section. Process domain can be separated 

into three core components: 

 
 

Figure 6. Process domain. 

 

Time Boxes - purpose of this component is to evaluate the events of the Scrum [4] [6]: 

• Grooming is meeting where User Stories (US) are evaluated for the first time and discussed 

in more details. Good practice is to evaluate US beforehand sprint planning. 

• Release planning is used to create Release plan and this practice is coming from Extreme 

Programming (XP) [7]. 



• Sprint planning is used to take US into particular Sprint and create tasks for them. 

• Sprint is actual time when features and US are prepared and built. Sprint length varies 

depending on the team, project and organization. 

• Daily scrum is short meeting every day to ensure that everything is on track and there are no 

specific impediments. This event helps team to stay on track what other people on the team 

are doing. 

• Sprint review is meeting to show and present built features in action for Stakeholders and 

other interested persons. 

• Sprint retrospective is event where team shares their opinion about how the sprint went, 

what was good and bad about it. This is also time to decide what changes are required for 

the next sprint.  

 

Artefacts are items required by Scrum and they are used in events of Scrum to track progress and keep US 

in order. Usually four artefacts are used, but some teams might use more [6]: 

• Product backlog is used to hold complete list of US that are required for particular product. 

List items and they priority can change depending on business needs. 

• Release burndown is chart where Team, Product Owner and ScrumMaster can track 

progress of completed and not completed US in context of the product. 

• Sprint backlog is list used during the sprint and it holds US required for particular Sprint. 

• Sprint burndown is chart where Team, Product Owner and ScrumMaster can track progress 

of completed and not completed US in context of current sprint. 

Roles are way to split responsibility in agile software development. Three roles exist in Scrum [6]: 

• Product Owner is person who owns the product on behalf of company. This person is 

responsible the success of the product and has to be empowered enough to make necessary 

decisions. By evaluating this role, for example, it is possible to determine is this person 

empowered enough to make decision. 

• ScrumMaster is facilitator for the product team in Productivity domain. ScrumMaster helps 

development team to be successful and protects the development team from interference. 

• Team is cross-functional team including developers, testers etc. and delivers product in 

Productivity domain. 

By evaluating Process domain, it is possible to determine week points of Scrum event execution and 

improve how processes are applied. 

 8. Value domain 

Value domain is responsible for increasing value of product releases and consists of   five core 

components (Figure 7): 

 



 
 

Figure 7. Value domain. 

 

  

• Release management is the process of managing software releases from development stage 

to software release. [1] 

• Product management is the process of product governance from inception to delivery in 

order to bring value to the business. [2]  

• Portfolio management is responsible for managing SDC portfolio. Portfolio includes 

information about planned or ongoing initiatives, projects and services. Portfolio 

management enables evaluation of previous and current development efforts. 

• Project Management Organization (PMO) responsibility in agile is to align the selection and 

execution of projects and programs with the organizations business goals. 

• Product Owner functions are to have vision of what needs to be build and to convey that 

vision to development team. Good Product Owner is the key of starting agile software 

development project and keep product backlog in good shape. Evaluation of Product Owner 

functions may increase quality of backlog items and delivered product that may lead to 

higher value for the business. 

 

As during evaluation of Value domain, it is possible to determine value of delivered products and services 

it has to be taken into account then evaluating organizations agility level. Organization might be agile, but 

if return of the investment (ROI) is small, for example, then there is something wrong and it is signal 

what some changes are required in this or other domains. 

9. Classification algorithms 

Separation of organization agility into domains allows us to evaluate different parts of organization for 

agility. Purpose of all the domains is to create appropriate surveys for members of organization. 

Classification algorithms to determine the agility level of each domain and organization later use 

collected data.   

 

In section tree of this paper conceptual model of agility evaluation system is described and part of this 

model is classification algorithm or algorithms. It is enough to use one, but in some situations, more than 

one can be used. It is proposed to use FOIL or similar algorithm that uses first-order rules. [5] 

 

FOIL uses first-order rules and one of the ways to describe the rules is the form IF … THEN …. Horn 

syntax can be also used (Figure 8). 



 

 
Figure 8. Horn clause. 

 

 

Horn type of syntax can be rewritten by substituting Head with Agility level or Class and Body with 

Condition as a result we will have form seen in Figure 9. 

 

 
Figure 9. Classification clause. 

 

 

For FOIL algorithm to work correctly with supplied data gathered from surveys, we need to create 

learning data set to teach algorithm under what conditions there is particular agility level. Test learning 

data set is shown in Table 1. 

 

Table 1. FOIL Learning data set. 

Scrum impl.  Retro impl. Grooming impl.  Communication level Agility level Rule used 
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For example, if agility level will have 3 levels, then AL1= not agile, AL2=partially agile, AL3=agile. 

Sample data set has following amount of items in particular agility level: 

 

• AL1 = not agile = 15 

• AL2 = partially agile =5 

• AL3 = agile = 4 

 

After using FOIL algorithm set of rules for each agility level will be generated. Rules for this sample 

agility evaluation are represented in Table 2. 



 

Table 2. Rules generated by FOIL algorithm. 

Agility Level Rules  

AL1 = not agile 

 

 

 

 

 

 

 

 

 

 

 

AL2 = partially agile 

 

 

 

 

 

 

 

 

 

AL3 = agile 

AL1 ← CommunicationLevel(X, reduced) [1] 

 

AL1 ← ScrumImplemented(X,yes) ˄ CommunicationLevel (X,normal) ˄ 

GroomingImplemented(X, yes) ˄ RetrospectiveImplemented(X, yes) [2] 

 

AL1 ← ScrumImplemented (X, yes) ˄ CommunicationLevel (X,normal)  ˄ 

GroomingImplemented (X,no) ˄ RetrospectiveImplemented (X, no)[3] 

 

AL1 ← ScrumImplemented (X, partially) ˄ GroomingImplemented (X,yes) ˄ 

RetrospectiveImplemented (X,yes)[4] 

 

 

AL2 ← CommunicationLevel (X, normal) ˄ GroomingImplemented (X, no) ˄ 

RetrospectiveImplemented (X, yes)[5] 

 

AL2 ← CommunicationLevel (X, normal) ˄ GroomingImplemented (X,no) ˄ 

RetrospectiveImplemented (X, no) ˄ ScrumImplemented (X, no)[6] 

 

AL2 ← GroomingImplemented (X, no) ˄ CommunicationLevel (X, normal) ˄ 

ScrumImplemented (X, partially)[7] 

 

 

AL3 ← CommunicationLevel (X, normal) ˄ GroomingImplemented (X, yes) ˄ 

ScrumImplemented (X, no)[8] 

 

AL3 ← CommunicationLevel (X, normal) ˄ GroomingImplemented (X, yes) ˄ 

RetrospectiveImplemented (X, no) [9] 

 

For rule test purposes it is needed to run those rules against our training data set to confirm that rules are 

created correctly. Result after running the rules is shown in Table 2, in the last column and it indicates the 

rule used to make classification. In this particular case, all rules have worked correctly. Now these rules 

can be used on data that was gathered from surveys. 

 

This section shows just example how to create evaluation rules, in reality set of rules needed will be much 

bigger and lot of effort is needed to complete the rule set. It has to be taken into account what for creation 

of learning data set agile experts should be invited to make this learning set as precise as possible. 

10. Conclusion 

Adopting agile approach has never been simple task and in the process of adopting agile approach, 

various questions arise. This research is the first step to create an expert system which can help evaluate 

organization agility to allow them adopt agile approach more smoothly and to assist during transition 

phase. 

 

First step in evaluating the agility level of the organization is to understand what exactly we are 

evaluating. As organization is complex system and cannot be evaluated easily, then it is necessary to 

separate different organization domains. Proposed model has five domains and each domain can be 

evaluated separately. The domains are Organization, Productivity, Process, Value and Quality. 

 

After creation of the agility model of the organization, each domain can be separated in smaller 

components to simplify the evaluation process. 

 

Organization domain consists of nine core components, Process change management, Practice change 

management, Communication, Project type, Experience, Size, Learning, Evaluation and Knowledge 



storage. Main responsibility of Organization domain is to evaluate overall organization parameters and 

processes. 

 

Productivity domain consists of 10 core components and is responsible for building the product. 

Components are, Knowledge storing, Knowledge sharing, Learning, Experience, Team type, Size, 

Collaboration, Communication, Environment and Practices used by the development team. None of the 

core components should be omitted, but if required new subcomponents may be added to the domain. The 

team should always use set of practices, but team should keep in mind, that if set of practices is too big it 

may decrease efficiency of practice usage. 

 

Product may be build, but the question remains, is the product of a required quality. To ensure that 

product is built in appropriate quality the Quality domain is created. Quality domain consists from six 

core components, Tooling, Standards, Conventions, Guidelines, Practices and Roles (Architects, Database 

architects, Infrastructure developers, Framework developers and User interface designers).   

 

Scrum is one of the methods used by organizations to do agile software development and its processes 

and artefacts are used by Process domain. Core components of process domain are Release planning, 

Sprint Planning, Grooming, Sprint, Daily Scrum, Sprint review and Sprint retrospective events. 

 

Value domain is responsible for evaluation of product releases and is domain of high importance. 

Evaluation of this domain can give real feedback to business about investments and values gained from 

past releases. 

 

All described domains are giving possibility to create evaluation surveys for each domain. One of the 

challenging areas in creating survey for each domain is to create the surveys as small as possible because 

evaluation needs to be done on regular bases. Date gathered from those surveys will be used by expert 

system, which will classify different domains of the organization. Conceptual model of agility level 

evaluation expert system is described in third section of this paper. System will gather data from surveys 

and by help of classification algorithms will classify the domains of the organization. 

 

Classification will be done by employing first-order rules based algorithm such as FOIL, but similar 

algorithms can be used separately or in conjunction. 

 

Results of this research will be used to build actual agility level evaluation system and to prepare surveys 

for members of the organization. 
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