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Abstract— The challenges met during the software projects 
fall into any number of categories. The development and the 
technical solutions bring about technical challenges, but the 
situations one is confronted with, may also be sociological, 
psychological or managerial in nature. Without any knowledge in 
the field of social sciences, the programmers, testers and 
managers might interpret the social aspects of the project 
improperly, and such interpretations lead to the inability to fully 
understand the problem and, ultimately, to inefficiency in the 
decision-making process. Furthermore, solid knowledge of 
theories in the area of the social sciences is required for a better 
understanding of both the context in which the application runs 
and of the final users who will use the developed project. The 
understanding of and the involvement in a software acceptance 
testing (SAT) project, requires the combination of multiple 
theories and principles from different disciplines.

Keywords—coding models; software testing; software testing;
social science

I. TERMINOLOGY

Having in mind that this work is meant to connect the 
social sciences to the testing processes, it is deemed necessary 
to define the terminology of the two for a better understanding 
of the set principles:

� Testing is defined as a technical investigation meant 
to reveal information on the quality of the tested 
product or application; 

� Social sciences is a term defined as the science 
studying human behaviour.

II. INTRODUCTION 

Many of the challenges met in the field of software 
acceptance testing (SAT) are social, psychological or 
managerial in nature. [7] SAT as a subfield of Software 
Engineering, is mostly an exact science which offers practical 
solutions to specific problems and develops innovation based 
on scientific principles well-known in the field.

Nonetheless, little attention has been paid to the field of 
SAT from the perspective of the social relations and qualities. 
In the current research of Software Engineering (SE) there is a 
concrete need to explore, identify, adapt and implement 
theories from outside the scope of SE. [1], [2], [3], [4], [5], [6]

In a study done in the academic environment, P. Dunleavy, 
S.Bastow and J.Tinkler [21] present the percentage of studies 
in the field of Computer Science, CS and of Software 
Engineering, SE. The results indicate that only 5% of the 
references used in CS refer to the field of social sciences, while 
in the case of SE, only 4% make any reference to it.

The principles presented in the current work are addressed 
to the persons implicated in the process of modelling, defining, 
implementing, executing and reporting the SAT, for whom the 
term tester(s) will be used.

As mentioned in [1], very few theories have been 
developed to explain the different behaviours of the SAT. Very 
few studies explicitly adopt social, psychological principles or 
theories of management in order to explain the improvements 
in the efficiency of the SAT.

Our experience has shown that understanding and adapting 
an SAT process requires the combination of multiple theories, 
often from different disciplines. Due to the fact that this type of 
approach isn’t addressed very often, there are no direct 
references to present what the impact and contribution of these 
external theories is in the field of SAT and how they can be 
applied with maximum benefits.

We can thus define a first purpose of this work as:

� Summarising a principle of improving the TAS 
models by applying models from outside scope of 
IS; 

� Illustrating a context where the pyramid of the 
codes can be useful in generating test scenarios in 
the SAT process. 
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The definition of software quality is itself a widely debated 
topic and is comprised of a multitude of definitions or forms.

ISTQB certifications define software quality as the 
applications without bugs or with an acceptable number of 
bugs, which are delivered on time and on the allocated budget, 
fulfil the requirements and expectations of the client and are 
maintainable.[8]

The ISO 9001 standard defines software quality as the level 
of acceptance whereby a set of software characteristics fulfil 
the requirements of the client. [9]

Because this work is meant to highlight the social element 
and the interaction between the roles and persons involved in 
the development, software quality will be defined in the 
manner of Kem Caner, Michael Bolton or Gerald Weinberg in 
[10] as:

Software quality:

� the value added to a person or to a group of people;

� the value added to a person or to a group of people 
relevant to the given context;

� the value added to a person or to a group of people 
relevant to the given context, in a time span.

III. IMPLEMENTING QUALITATIVE CODING PRINCIPLES IN THE 
PROCESS OF TESTING SOFTWARE APPLICATIONS

Coding models are used extensively in the field of social 
sciences as documentation of qualitative analyses. The coding
models are defined and used differently in the field of social 
sciences from the models in the field of computer 
programming, where lines of code are used to implement 
applications. Saldana [11] offers a useful definition for the 
social field:

“the coding model is a word or a short phrases which 
summarily represents a notion, an idea or is evocative of an 
attribute of a specific language or visual data.” 

By “specific language or visual data” Saldana defines a 
video references or audio recordings or even written notes. 
Once the information is aggregated, researchers assign 
keywords or short phrases to represent certain sequences of 
information. In the next step, the researcher examines and 
categorises the codes with the purpose of identifying patterns 
or developing theories.

With the help of a similar coding model, testers succeed 
with ease to catalogue, organise and classify the observations 
resulted from the SAT process. This practice offers structure to 
both the beneficiaries and the people who will use these notes 
for documentation or in decision-making.

Strauss [12] focuses on the importance of the coding
system in the qualitative analysis. “Any researcher wishing 
become an expert in the field of qualitative analysis, is forced 
to learn to use the notes in an efficient and easily understood 
way. The excellence of the research results lies mostly in the 
excellence of the notes taken.”

This work suggests the use of the same principles in order 
to make more efficient and optimise the SAT effort. 
Accordingly, a tester ought to acquire this practice of efficient 
and easily understood notes. Based on the notes, testers can 
note down the observations of the testing process, use the 
coding system to identify typologies based upon which to 
generate theories and ideas about the observed behaviour of the 
tested application.

J. Bach[13] compares the qualitative analysis activities in 
the social field and the ones in the field of SAT activities with 
the following results:

Comparative table between the research methods in social 
sciences and the methods used in Exploratory.

TABLE I. COMPARATIVE TABLE BETWEEN THE RESEARCH METHODS IN 
SOCIAL SCIENCES AND THE METHODS USED IN EXPLORATORY

Social sciences Software Acceptance Testing
Observation coding on first 
interaction with the investigated 
social group

Observation coding on first 
interaction with the application 
undergoing the testing process

Formulating the first theories based 
on the observations accumulated 
during the first stage of the 
investigation

Formulating the first theories based 
on the observations accumulated 
during the first stage of the testing 
process

Adjusting and refining the theories 
based on the new investigation 
observations

Adjusting and refining the theories 
based on testing the initial theories 
with different sets test data

In depth investigation of the defined 
theories in order confirm or disprove 
the defined theories

Applying a different set of testing 
techniques in to confirm or disprove 
the defined theories on the behaviour 
of the tested application

Coding and classifying the 
observations to identify behavioural 
patterns 

Coding and classifying the 
observations resulted from the SAT 
sessions to identify the behavioural 
patterns of the tested application

Testers may use the coding system employed in social 
sciences to analyse the recorded information in view of the 
development of theories on the behaviour and functionality of 
the software application. These theories may be further 
presented to the interested parties to supply information 
relevant decision-making in business.

Chris Hann [14] summarises in a diagram the coding levels 
which underlie this principle.

Fig. 1. The diagram of the levels of coding:

Level 4
The Theories are 

refined and confirmed 
based on the last 
validations  made

Level 3 of coding
Thematic coding

the first theories are 
developed based on the noted 

observations

Level 2 of coding
Structured coding

Level 2 aggregates data obtained in the 
previous level and focuses on the quality of 

the observations

Level 1 of coding
Initial coding, no constraints

Large amounts of brute information accumulated on the 
basis  of the analysis
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Level 1 – Initial coding, no constraints. Large amounts of 
brute information, accumulated on the basis of the analysis

Level 2 – Structured coding – aggregates data obtained in 
level 1 and focuses on the quality of the observations

Level 3 – Thematic coding – the first theories are 
developed based on the noted observations

Level 4 – The theories are refined and confirmed based on 
the last validations made

The diagram presents the different levels of coding which 
social science research goes through in order to define and 
generate behavioural theories.

Testers may use this practice not just in the execution of the 
SAT, but also for other activities connected to the project, such 
as: planning the testing, reporting the results, the analysis of 
test data, etc.

IV. EXAMPLES OF CODING SYSTEMS PRACTICED IN SAT

Our experience has shown that one of the main challenges 
of the development of the software applications is the 
correlation of the clients’ specifications with the technical 
requirements and the technical implementation details. To help 
address this challenge, one can use the DSL (domain specific 
language) languages whose purpose is to define a unified 
model of language which enables the definition of both the 
technical aspects of the software applications and the defining 
of the SAT strategies.

V. LEVEL 1 
The language used in the Agile methodologies relies on a 

set of keywords which together constitute an easily understood 
business scenario:

� “As a”… defines the actor and the conditions of using 
the application;

� “I want to”… defines the actions of interaction with 
the application; 

� “So That”… defines the expectations as a result of the 
implemented action.

An Example of defining:

� “As a” user having an email account; 

� “I want to” login securely with my username and 
password; 

� “So that” my private information is kept private over 
the network.

A tester using level 1 of the testing pyramid may interpret 
the content of this user story as:

Security | Login | Operations | Function | Credentials | 
Platform | Interfaces |. 

The process of the system of coding may be implemented 
by taking the following steps:

1. Defining a set of keywords relevant to the given 
context;

2. The actual code writing;

3. Summarising the codes;

4. Identifying the typologies and developing certain 
theories;

5. Confirming or disproving those theories using 
different sets of data;

6. Refining the theories and presenting certain 
conclusions based on the observations.

VI. LEVEL 2&3
The next step according to level 2&3 of the pyramid of the 

levels of coding:

Based on the first round of SAT, the results suggest that the 
“Login” procedure in the application functions correctly with 
the credentials (user and password) mentioned in the ‘user 
story’.

The tester codifies the functionality as:

"Login, Valid credentials, success".

The next step is to formulate a theory for any set of valid 
credentials, the “Login” procedure will function in the same 
manner, successfully.

The tester has subjected the defined theory to a more 
complex set of data (special characters, keywords, etc.), an 
experiment which led to an inconsistent behaviour of the login 
functionality.

As a result, the theory has been modified to reflect the first 
result of the last experiment.

VII. LEVEL 4 
Within the SAT process, a source of development for the 

test scenarios is called the “Ethnographic research method” 
(“Ethnographic research methods” [15]”) which asks questions 
meant to identify the nature, purpose and behaviour of the 
tested functionality. An example of questions which may be 
asked is:

� What is the behaviour of the tested application?

� Starting from the hypothesis that every application is 
the solution to a problem, which problem does the 
application attempt to solve?

� How does the application manage to solve the 
problem?

� How does the user manage to find out if the problem 
is solved?

� What are the wrong ways of using the application?

� What functional other observations can be made 
beside the ones mentioned in the client’s requests?

All these questions have been taken and adapted from the 
work of Sunstein and Chiseri Strater [16]

The management and categorising are part of level 4 of the 
coding pyramid and refers to synthesising the information and 
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correlating several theories which contain common elements. 
These characteristics or connexions are also known as 
“memoing”.

Glaser [17] defines the memoing activity as:

“writing some hypothesis based on the identified 
observations and codes which include the cause and effect 
connecting relationship. It may take the form of a phrase, a 
sentence, or even a paragraph. It allows for the application of 
an idea structured on concrete information as well as the 
detailing based on the formulated opinions.”

As a result of testing the graphic user interface of a web 
application, the following codes have been defined as a result 
of the observations made:

Unfriendly interface | ambiguous error messages | 
ambiguous functionality

In the ‘memo’, the tester classes these notes as:

“the negative experience of the user as a result of the 
inconsistencies in the functioning of the implemented 
application”

The purpose of this memo is to document ideas and 
reflections based on the accumulated information.

The more detailed the “memos” are, the more consistent the 
developed theories are bound to be. This aspect of coding has 
proven, based on observations, to be valuable for the, it also 
being a form of documenting the functionality of the tested 
application.

VIII.CONCLUSIONS

The purpose of this work is not the testing of the presented 
principles – this aspect has already been addressed in other 
works – but rather the investigation and illustration of the 
potential and utility of such models, applied in the context of 
software engineering.

Using the coding system is recommended in the analysis 
and synthesis of the conclusions generated as a result of the 
testing activity. Testers may work individually or in groups 
with the purpose of identifying patterns. These patterns may be 
then used by testers to define a testing plan, focused on details 
and the concrete aspects of the application.

Using the qualitative coding system in the testing activities, 
brings about multiple benefits for the testers involved in the 
different phases of the SAT process. Some benefices identified 
based on the observations made in the projects are:

1. Identifying the different patterns and typologies;

2. Formulating theories based on the observations made;

3. Critical thinking;

4. Systematic thinking;

5. Consistent argumentation;

6. Factual observations of the analysed behaviours.

In conclusion, this article would like to address two aspects:

A summarisation of the improvement of the models of SAT 
by applying certain principles from outside the scope of SE

Illustrates a context in which the pyramid of the codes may 
be useful in generating test scenarios within the SAT process

This work illustrates how important the integration of the 
social research techniques and the software engineering 
techniques is for the improvement and effectiveness of the 
SAT processes.

As such, a necessity has been identified for the different 
roles (programmers, managers) involved in the development of 
the software applications, to hold a rich stock of knowledge 
both in the field of SE and in the field of social sciences, for an 
improved effectiveness in identifying and solving the problems 
faced with during the development process.

Without any knowledge in the social field, these role are 
predisposed to a misunderstanding of the social aspects of 
software development which may lead to a lack of efficiency in 
decision-making in the actions taken.

To make a clear distinction between the technical aspects 
(frameworks, code implementation, etc.) and the social aspects 
(negotiation, communication, critical thinking), will limit the 
understanding of the SAT processes and the progress in the 
field of SE. The proposed solution is the integration of the 
social sciences in the curriculum of the SE. Context analysis 
techniques [18], encouraging creativity [20] and qualitative 
research [19] may prove more useful in the development of 
software systems.

Hence, an effort to research the intermingling of the two 
fields, social and technical, is necessary in order to refine the 
existing principles, but also to find new ways of making the SE 
models more efficient.
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