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Abstract. Software engineer’s/developer’s competency has long been 

established as a key pillar for the development of software. Nevertheless, the 

satisfaction levels derived from using a competency needs more investigation. 

The aim of this paper is to propose a framework for identifying hard 

competencies and their satisfaction levels. The paper contributes to the software 

engineering competency research by highlighting the satisfaction levels of hard 

competence for the benefit of the educators (academia), software engineers and 

users of software competence (practitioner).  

Keywords: Hard competency, Technical competency, Software engineers’ 

competencies, Competence satisfaction levels. 

1 Introduction   

Software are the principal driving force for hardware that currently run our daily lives.  

As such software development is propelled by the competency of the software 

developers. Competency is said to be the combination of abilities, knowledge, and skills 

for performing an assigned task. Competency then includes both soft and hard 

competencies [1]: a hard skill is or are the skill(s) one needs to be able to perform a job 

or assignment.  Hard skills are teachable and acquired mostly through formal training 

and studies, and are sometimes referred to as technical skill. Often for example a trainee 

is required to be smart or must possess a good IQ to acquire the required skill. Thus, 

hard/technical skills are pre-requisite skills required by software engineers/developer 

in software development process. 

Whereas both practical and empirical knowledge on technical competencies of 

software developers is not lacking, competency study has become an important and 

fundamental strategic area for academic research. Colomo-palacios et al. identify the 

competency levels relevant to software engineering of professional profiles [2]. Turley 

and Bieman  in an attempt to identify non-exceptional and exceptional competencies of 

software engineers, also provided the technical competencies of software engineers [3].  

Yet – there is paucity of studies that examines the satisfaction levels derived for 

possessing or using a competence. 

Though the works of [4]; [2] and [5] establish the essence  of hard or technical 

competence to software development, if we do not know the satisfaction level derived 
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as assurance for the possessor or the user, beneficiary cannot know which competency 

will be demanded or be needed. Our initial study looked at  [2] work, which  examined 

relevant levels of profile of software engineers and professional. Also the work of [6]  

assesses  base competencies  necessary for software engineering students. We do agree 

with the said work and argue further that it gives credence to the software engineering 

competency. However, we are of the view that additional satisfaction levels of the 

competency will provide assurance for both possessor and users in the software 

engineering community. Thus, there is a need to provide strategic frameworks for the 

various satisfaction levels of hard or technical competencies of software developers. 

This paper forms part of broader research on software developer’s competency study. 

The goal of this paper is to use existing models to create classification levels for the 

benefit of the users and possessors of software engineering competency. We therefore 

set our research question as:  how do we determine the benefit or satisfaction of a 

competency of technical or hard competencies for software developers, thus, the 

research question for this paper is:  

 

 What are the different satisfaction levels derived from using a software 

technical or hard competency? 

 

Research on software competency is not necessarily lacking in software engineering 

studies [7], however, in this study the Kano model, which is the main framework for 

this study is being used for the first time on competencies as against it original use on 

products. To structure this study to fit into previous studies for practical use, we also 

made use of Competency Framework for Software Engineers (CFSE) [8]. The 

framework has two main areas, that is soft and hard competency. Since this paper 

focuses on hard competency, we make use of that as part of the framework. This paper, 

is structured as follow: section 2 discusses the theoretical foundations, section 3, 

methodology and the proposed framework, section 4, conclusions and future work.  

2 Theoretical foundations  

2.1 Kano model 

The Kano model provides a quality function-deployment framework that aids 

products or service developers to take into consideration the customer’s voice and 

preferences in the development phase instead of a passive approach of only developers 

[9–15] employed the Kano model for ICT system development and established that the 

model highlights user involvement. The model assists in determining basic, 

performance and delighters of a product or service.  

In this paper, we conceptualize the customer as the software community 

(organization using the competencies) and the product or service as the needed 

competency. According to Kano et al. [16], customer’s decision-making options on 

product or service acquisition, are founded on conscious and subconscious 

deliberations. For effective product and or service development there is the need to 

understand these deliberative conscious and subconscious processes of decision-
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making.  Kano et al.’s categorization of these processes into three-requirement levels 

(basic, performance and delighters) is relevant. For instance, basic requirements 

emanate from customer’s expectations about a product or service, since their presence 

are immutable to influence customer options and opinion about the product. However, 

their absence may result in complaints from the customer.  By extension, performance 

requirements, are expected pre-requisites knowledge factor vital in influencing 

customer decision-making options. These are critical pre-requisite requirements when 

appropriately adopted yields high levels of satisfaction. Meanwhile, at the delighter 

level, product and service developers are required to include surprise elements often 

referred to as ‘wow’ factors to entice, attract and influence customer choice options and 

preferences [16].  

 

2.2 Competence framework for software engineers 

Competency Framework for Software Engineers (CFSE)  is a framework proposed 

by [17]. It   identifies the training needs of software community and also serves as a 

guide for competency identification. The framework is divided into two main categories 

with sub-categories under main categories. The main categories are hard and soft 

competency. The soft competency category has socials and personals. The hard 

competency category has subcategories similar to roles for software development 

identified in SWEBOK. These includes project management, requirement analysis, 

software design, programming, validation and verification tests, configuration 

management, quality, tests, documentation and maintenance.  

Our study, forms part of a broader software engineering competency study, which 

aims at creating classification maps for the satisfaction levels of software engineers’ 

competencies. Specifically, in this paper, we focus on hard competency. Since CFSE 

serve the purpose of identifying hard soft competencies, we make use of the hard 

category side. This framework provides a granularity which align closes with the roles 

of software engineering. Thus, we make use of hard category aspect and the kano model 

to create our desired framework for the study. The result will be a unified framework 

to identify and classify the satisfaction levels of hard competencies for the use of the 

software engineering community.  

3 Methodology and proposed framework 

According to [18] framework as design science artifact requires some iteration in the 

validation of the process in developing. Justification for the need of the artifact has been 

presented through using literature, but it also requires stakeholder input, Thus, we 

present the proposed model for validation in this conference.  

 

3.1 Propose Model: A Unified framework of Hard competency satisfaction 

levels for software engineers (UFHCSL) 

This framework originates in the Kano model and CFSE. The Kano model as quality 

function-deployment model has been used for research work in software engineering. 
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Our study is the first to apply the Kano model on human resources as a means to 

determine the competency satisfaction levels of software engineers. CFSE is a 

framework for identifying competencies of software engineers, and there are more 

compatible frameworks available, such as [19–22] which  provide a means to identify 

competencies of software developers. However, in line with our  objectives, the CFSE 

frame work provides required  granularity and align with the roles of software 

engineering, we think the work of Rivera-ibarra et al. (2010) is suitable for our 

objectives.  

 

 
 

Figure 1. Unified framework of hard competency satisfaction levels for 

software engineers  

 

To use the presented framework (UFHCSL), hard competencies are identified and 

classified using the hard category in [17] framework, followed by competency 

identification or classification subjected to the metrics of Kano model (we provide the 

metrics as table 1) to determines its satisfaction levels. The Categorization metrics is 

divided into three main parts (satisfaction levels): 1) basic, 2) performance and 3) 

delighter competencies. In each part a number of parameters are considered e.g. socials 

(interpersonal relations, cooperation and work in a team, and handling and conflicts 

resolution) and personals (development in the job, personal development, rights and 

limits). 
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4 Conclusion and future work 

The proposed framework UFHCSL uses the kano model and the CFSE framework 

to create framework that can be use to identify hard competencies of software 

developers, their satisfaction levels and the most valued competencies of the 

developers. This framework add to the work of [23]. Thus, we have provided a 

framework that can be beneficial to educators, competency users, and possessors of 

hard competencies. The future work will be to use empirical data to evaluated the 

framework.  
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