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SUMMARY 

The aim of the research was: 

• to gain a better understanding on the concepts of Human-computer interaction (HCI) 

in general and the application of HCI principles in this field; 

• to gain a better understanding of electronic registration systems (e-registration 

systems) and the use of web forms for this purpose; 

• to gain a better understanding of which HCI principles could be applied to the design 

of a web form for e-registration; 

• to apply the identified HCI principles to an example of a web form that was to be 

created; 

• to evaluate the design of the web form by means of different data-gathering 

techniques, and 

• to redesign the web form according to the data obtained from method triangulation. 

In order to achieve these objectives, the research used, firstly a research methodology to 

determine which research approach to follow. Secondly, a literature review was then 

used to identify which HCI principles would be appropriate in the interface design of a 

web form for e-registration. The empirical part of this study consisted of a web form 

created according to these HCI principles, which was then evaluated according to 

usability goals. The evaluation included different data-gathering techniques, namely an 

observation of the manner in which the participants interacted with the web form, an 

interview which consisted of in-depth questions regarding the improvement of the web 

form and a questionnaire which consisted of specific questions regarding the usability of 

the web form. The web form was redesigned according to the suggestions made by the 

participants and a final web form prototype was introduced.  

 

Finally, recommendations were made for additional studies in order to extend the study 

of HCI principles application in web forms, specifically in the design of tax e-registration 

systems in South Africa. 
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1. INTRODUCTION AND PROBLEM STATEMENT 

 

1.1. Introduction and background 

 

According to a study conducted by Cyveilance (2000), the World Wide Web was estimated 

to contain more than 2 billion unique web pages. This same study found that the web grows 

at a rate of 7 million pages per day. Now, a decade later, web pages have increased to over 

122 billion with this figure rapidly expanding each day (Joop.In, 2008). As of December 

2011, the World Wide Web was said to have 555 million websites (Pingdom, 2012; Neil, 

2012). Different types of websites may broadly include personal websites, business 

websites, informative websites and search engines (ToMakeWebsite.com, 2010). Wikipedia 

(2012) further categorises different types of websites into a list of almost 50 alternatives.  

 

Many types of websites require user registration, and for this purpose web forms are used to 

add user information into an organisation’s database (Te’eni et al., 2007:282). Web forms 

also offer the functionality of processing financial transactions between the user and the 

organisation (Optillion, 2012). Given the extent of website options available and the extreme 

growth rate of websites universally, one could say that a large amount of these websites 

have added web form functionality for transactions such as user registration and financial 

dealings.  

 

Organisations translate their paper-based processes into web-based applications by means 

of web forms (Aluja et al., 2007:2029; Cook et al., 2004:310) because of the benefits it 

provides. These benefits include cost-effective access to larger populations, reduced error in 

data input and the elimination of redundant information (Barak & English, 2002:70; 

Buchanan, 2002:150). Organisations may also consider the benefit of ‘green information 

technology’, which saves costs on paper use and also ensures a higher return on investment 

for a company as this plays a considerable role in the cost-cutting process (TechDune, 

2009). 

 

Regardless of these benefits, some organisations still make use of paper-based processes. 

This method of data-gathering may be seen as outdated and tedious by its users, seeing as 

the convenience of using electronic forms for submission saves time and ensures that forms 

are fully completed (Baker, 1996:1).  The aforementioned issue encouraged the researcher 

to determine how to create and translate an efficient web form from its paper-based form. 

For this, the researcher needed to determine the requirements of a successful web form for 
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electronic registration (e-registration). The researcher then identified human-computer 

interaction (HCI) principles as a universal method of applying appropriate design principles 

to the creation of new information technology artifacts such as web forms (Rogers et al., 

2011: 25; ; Costa, 2008:265; Te’Eni et al., 2007:195; Dix et al.,2004:259; Gulliksen et al., 

2003:7; Norman, 2002:17; Lynch and Horton, 2002: 24). For the purpose of this study, the 

fields of research are identified as e-registration systems and HCI principles. 

 

1.2. Problem statement 

 

The current study focuses on the importance of the use of human-computer interaction 

principles in e-registration systems. The study further illustrates the importance thereof by 

using a tax registration system for first-time taxpayers as an example. It is suggested that 

the use of HCI principles could promote a better user experience in the design of an e-

registration system.  

 

First-time taxpayers could generally be represented by the younger working population, who 

because of their respective career or job demands, are knowledgeable about technology 

(e.g. electronic mail communication, point-of-sale systems, web browsing). At present, no 

electronic system is in place for the initial registration of taxpayers in South Africa. The only 

possibility is logging on to the SARS website and downloading a paper-based form.  It could 

be said that the paper-based system may not be the ideal way of tax registration and one 

potential solution to this problem is to design an electronic/web form. This possibility is 

explored and constitutes the empirical work for this study. The scope of the empirical work is 

limited to interface design, where HCI principles are implemented to make the user-

experience more enjoyable. This study stresses the importance of user-centred design and 

usability. 

 

Research has been conducted in the HCI field as well as in the field of e-registration 

systems. A moderate amount of information could be found in the literature where these two 

fields overlap. Very little information could be found on the intersection of HCI and e-

registration systems where a taxation system is the key focus. This intersection in academic 

research is illustrated in Figure 1.1.  
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Figure 1.1:  The research intersection indicated by  the three study areas  

 

1.3. Research questions 

 

1.3.1. Main research question 

 

How can HCI principles be applied to e-registration systems? 

 

1.3.2. Research subquestions 

 

1.  Why create an e-registration prototype using HCI principles? 

2. What are common examples of HCI principles? 

3. What are the typical characteristics and requirements of e-registration systems? 

4. Which HCI principles can be applicable to e-registration systems? 

5. How can these HCI principles be applied to a specific e-registration system? 

 

1.4. Theoretical framework 

 

Meyers (2009:21) states that choosing a theoretical framework is the next step in a study 

after choosing a relevant topic with possible research questions. Within the theoretical 

framework of a study there is a central theoretical theme. The central theoretical theme of 
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the current study stresses the importance of good interface design by applying the 

appropriate HCI principles to a given e-registration system. 

 

After discussing different HCI principles, the study further applies specific HCI principles to 

an example of an e-registration system, namely, to determine which HCI principles applies, 

and by properly applying these HCI principles to a tax registration system for first-time 

taxpayers in  South Africa. 

 

1.5. Research approach 

 

Oates (2008:109) argues that designing a new system can only be defined as research if the 

design demonstrates academic characteristics such as critical evaluation and analysis, and 

not with mere technical implementation. This study entailed a literature review on the fields 

of e-registration and HCI principles, and to determine whether prior research had been done 

on the intersection of these fields. The approach followed for this mini-dissertation was 

“research through design” (Vera, 2009:17). This may be defined as creating a prototype of a 

system to answer a research question. Design research is also defined as creating a new, 

non-existent system by way of research (Vaishnavi & Kuechler: 2004). Hevner and 

Chatterjee (2010:5) also define Design Research as an example of where a question from 

the end-user is answered by the designer of a system through the creation of an appropriate 

and useful artifact. 

 

The study is interpretive as it is based on an interpretation of an e-registration example and 

the evaluation derived from the qualitative data obtained by the methods used for method 

triangulation and literature (Oates, 2008:140-150). Oates (2008:37) defines method 

triangulation as using more than one data-gathering technique to obtain information and 

subsequently comparing the results obtained from these different methods. The data-

gathering techniques used in this study include observation, a questionnaire and interviews. 

A detailed research methodology is presented in Chapter 2. 

 

Chapter 1  contains an overview of the study and the problems experienced with the paper-

based tax registration system that lead to the research of HCI principles in e-registration 

systems. It is suggested that applying HCI principles could promote good user experiences 

in an e-registration system. 

 

Chapter 2  discusses the research methodology in detail. 
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Chapter 3  contains the literature study and reflects the detailed research on the concepts of 

HCI and e-registration systems. 

 

Chapter 4  introduces an initial web form prototype that was evaluated by means of method 

triangulation. 

 

In Chapter 5  the results obtained from the method triangulation, which included a 

questionnaire, observation and interview for every participant, are discussed and evaluated. 

A final web form prototype is introduced. 

 

Chapter 6  contains a discussion on the research findings, their relevance, and how the 

literature study and the final results coincide. 

 

Chapter 7  summarises the findings in this study and how the research may contribute to 

filling a gap in the academic research environment. 

 

1.6. Conclusion and possible contribution to inform ation technology 

 

The success or failure of any system is measured by its user experience and usability. For 

any type of system it is important to have a user-centred design. When HCI principles are 

effectively applied to e-registration systems, the user experience could be more enjoyable. 

The study explores this concept and hopes to add to the body of Information Systems (IS) 

knowledge. 

 

This research is an attempt to make a contribution to the field of IS by reflecting on the 

intersection of relevant research fields: human-computer interaction and e-registration 

systems. The next chapter contains a detailed discussion on the research methodology 

followed for this study. 
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2. RESEARCH METHODOLOGY 

 

2.1. Introduction 

 

It is not enough to only intuitively answer the research question in an academic project. The 

research process also has to be carefully mapped in order to ensure that other academics 

accept the results (Oates, 2006:32). This chapter contains a detailed description of the 

reason for this study and the process that was followed to conduct the research.  

 

“Research methodology” may be defined as the approach that is followed to solve a specific 

problem. Hofstee (2006:107) states that the chapter in which a researcher explains the 

method he or she followed to research a particular issue represents the map the reader will 

use to verify the results of the study. In other words, the reader will evaluate the results of a 

specific study based on the detailed explanation that the researcher presents of the process 

that was followed to obtain those results.  

 

The research methodology is built around research questions. Oates (2006:34) proposes 

that research questions may be self-motivated or arise from external factors such as a lack 

of sufficient literature or the need to solve a specific problem. Both the main research 

question and subquestions of a study constitute the golden thread of the researcher’s 

investigation. Specific research questions were formulated for this study and are discussed 

in section 2.3.2. 

 

According to Oates (2006:13), any research is built on an underlying research paradigm. 

The most common research paradigms being the interpretive, positivist and design research 

paradigms (Vera, 2009:17; Vaishnavi & Keuchler, 2004); and also the critical research 

paradigm as noted by Oates (2006:13). Design research is a research paradigm in IS 

(Information Systems) research (Hevner & Chatterjee, 2010:5). The interpretive, positivist 

and design research paradigms are discussed in the following section. 

 

2.2. Research paradigms  

 

The researcher needs not only to understand the different paradigms and their different 

assumptions, but also how readers assess the quality of the research according to their 

paradigms (Oates, 2010:282). Within these research paradigms are philosophical 

worldviews around which the conduct of research is shaped (Oates, 2006:303). Table 2.1 
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provides a summary of the philosophical worldviews of different research paradigms 

according to Vaishnavi and Keuchler (2004).  

 

Table 2.1: Philosophical worldviews within the rese arch paradigms (Vaishnavi & 

Keuchler, 2004) 

 

 

The positivistic research paradigm “is based on the assumption that there is an orderly 

arrangement to the world we live in” (Adebesin et al., 2011:310). A positivist researcher’s 

epistemological belief is that the object being studied has characteristics which can typically 

be measured using quantitative research methods (Myers, 2009:37; Vaishnavi & Keuchler, 

2004). 

 

Myers (2009:38) defines interpretive research as an assumption that no single reality exists 

and that people’s understanding of reality is a mental synthesis influenced by factors such as 

shared meanings, societal norms and language. The interpretive researcher makes an 

assumption of multiple realities that are socially constructed (Vaishnavi & Keuchler, 2004). 

This researcher aims to gain richer understanding of the context of the study and will 

typically use qualitative research methods (Oates, 2006:292). 

 

“Design science research (DSR) is a research paradigm in which a designer answers 

questions relevant to human problems via the creation of innovative artifacts, thereby 

contributing new knowledge to the body of scientific evidence” (Hevner & Chatterjee, 

2010:5). According to Vaishnavi and Keuchler (2004) DSR “by definition changes the state 

of the world through the introduction of novel artifacts”.  From both of these definitions we 

can assume that DSR is concerned with the creation of an artifact or instantiation that solves 

or addresses a specific problem. Vaishnavi and Keuchler (2004) further support this 
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definition with their concept of ‘knowing through making’, which simply explains that the 

design science researcher learns by creating or building – the construction of an artifact. 

Furthermore, Oates (2006:35) refers to DSR as a ‘design and creation’ strategy that is used 

when the research requires producing a new element of a system or a system as a whole. 

 

The design science research paradigm was found to be the most appropriate paradigm for 

the current study. Vaishnavi and Keuchler (2004) describe DSR as certain techniques that 

complement the positivistic and interpretivistic perspectives on IS research. DSR involves 

analysis on the usability of created artifacts and therefore this process may involve methods 

used by interpretive or positivistic research paradigms. For this reason, the current study 

also included aspects of the interpretive paradigm as the iteration of the design process 

involved qualitative methods for data collection so that the researcher could have a richer 

understanding of the context of the study. 

 

2.3. The research process 

 

The researcher used Oates’s research model (2006:33) for the purposes of this study. 

Figure 2.1 displays a graphical representation of this model. Oates (2006:33-39) defines the 

research process as follows:  

 

 

Figure 2.1:  Oates’s research model (2006:33) 
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An individual wants to conduct research regarding a specific problem because of a certain 

motivation or because of a personal experience. Hofstee (2006:75) distinguishes between 

two main motivations for conducting research for a dissertation which are either to “shake 

the foundations of the academic world” or to obtain the degree which the student is enrolled 

for. Personal experience can be defined as any incident that occurs in the researcher’s world 

that drives him or her to investigate the matter further.  

 

The experiences or motivations mentioned above bring about specific research questions 

that a researcher wants to answer. Lazar et al. (2010:85) write that research questions are 

formulated to define what the academic research project will attempt to discover.  

 

After a research topic is identified, the researcher conducts a literature review. The literature 

review is an overview of previous research in the areas of interest, and covers information 

that may support or reject the central theoretical statement of the study. Webster and 

Watson (2002:13) believe that the reassessment of previous relevant literature is an 

important aspect of an academic study.  

 

The researcher then structures his or her thoughts around the process that is to be followed 

and how his or her argument is to be proved. The result constitutes the researcher’s 

“conceptual framework” for the given study. A conceptual framework describes the manner 

in which a researcher structures his or her thoughts around the research process (Oates, 

2006:34).   

 

The researcher then chooses a strategy to conduct his or her research. Oates (2006:35) 

defines six strategies for research: 

• Ethnography  is a detailed recording of how interaction takes place between 

individuals and their environments. It provides an unbiased opinion on social 

relationships by sending the analyst into the field to be studied (Dix et al., 2004:470). 
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• Action research  is the attempt of researchers to provide a solution to an unknown 

problem by implementing a proposed method and reflecting on the result (Oates, 

2006:154). 

 

• A survey provides a systematic method to obtain data from large numbers of people 

or instances and the survey data are then used to identify patterns (Oates, 2006:93).  

 

• Experimenting  focuses on researching the causes or effects of an occurrence and 

then attempts to prove or disprove the current hypothesis (Lazar et al., 2010:42). 

 

• Case studies  are perused when a researcher wants to empirically explore a peculiar 

occurrence within a real-life context, and has to rely on large amounts of triangulated 

data from multiple sources as proof (Yin, 2003:xi). 

 

• A design and creation  strategy  is used when the research requires producing a 

new element of a system or a system as a whole (Oates, 2006:35). 

 

Every academic research project requires data. The data may be obtained by way of 

different data-gathering techniques. Interviews, observations, questionnaires and documents 

are the most common data-gathering techniques used (Oates, 2006:116). Rogers et al. 

(2011:228) define these techniques or methods as follows: 

• An interview  is a conversation with an agenda and it takes place between two or 

more people. There are four leading interview types: unstructured interviews, 

structured interviews, semi-structured interviews and focus groups.  

 

• Observation is the act of watching an individual (or individuals) during interaction 

with their environments to determine the relationship and the effects of the 

interaction. The two main observation types are direct and indirect observation. 

During direct observation the participant is aware of the analyst watching him or her 

in that given moment, and during indirect observation the participant may not be 

aware of being watched. Indirect observation also applies when recordings of 

observation is analysed at a later stage. 

 

• Questionnaires are paper-based or electronic forms that contain open or closed 

questions on the particular research topic. Questionnaires represent the easiest way 
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to obtain data and can also be used to obtain data from a well-distributed extensive 

population (Lazar et al., 2010:100). 

 

• Documents  could be companies’ manuals for procedures. Documents are any 

descriptions needed by a researcher to understand the context in which a new IT 

product will be introduced (Oates, 2006:117). 

 

The researcher then evaluates the data that have been obtained and analyses the results. 

Evaluation and analysis may be based on the method triangulation strategy. Method 

triangulation compares the results from multiple data-gathering techniques to provide 

different perspectives in an attempt to present more defensible findings (Rogers et al., 

2011:225). 

 

2.3.1. Motivation for this study 

 

It is the researcher’s experience that some registration processes are still paper-based 

whereas many companies nowadays use web forms and online databases to capture client 

details.  Requirements of different registration processes are varied and for this reason the 

researcher wanted to investigate rules and guidelines that can generally be applied to web 

form design of e-registration systems. These rules and guidelines for design are commonly 

known as human-computer interaction (HCI) principles and are explained in more detail in 

the next chapter. 

 

To identify which HCI principles would apply to web form design of an e-registration system, 

a detailed literature review needed to be conducted. The literature review is based on 

appropriate research questions which are discussed in the following section. The research 

findings were applied to an example of an e-registration system and a prototype of a system 

was designed and evaluated. 

 

2.3.2. Research questions 

 

Based on the motivation for this study, one main research question and five sub research 

questions were identified:  
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2.3.2.1. Main research question 

 

How can HCI principles be applied to e-registration systems? 

 

 

2.3.2.2. Research subquestions 

 

1.  Why create an e-registration prototype using HCI principles? 

2. What are common examples of HCI principles? 

3. What are the typical characteristics and requirements of e-registration systems? 

4. Which HCI principles can be applicable to e-registration systems? 

5. How can these HCI principles be applied to a specific e-registration system? 

 

According to Oates (2006:33), while the research questions are identified, a conceptual 

framework needs to be structured to guide the researcher’s thinking pattern. The next 

section explains the conceptual framework used for this study. 

 

2.3.3. Conceptual framework 

 

The researcher’s logical thinking pattern regarding the approach to achieve the goal for this 

study may be defined as follows (Oates, 2006:34): 

 

The related research topics explored in the literature study include HCI principles, e-

registration systems, and the application of HCI principles in e-registration system design. 

Chapter 3 contains the literature review in which the research questions are addressed.  

 

Within the DSR paradigm, the research strategy of design and creation was used for this 

study (see section 2.2.4).  

 

As this study encompassed designing and creating a new IT product, the research 

development methodology (Oates, 2006:112) for this study included prototyping and testing 
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an early version of a particular registration system (Venter & Von Bellow, 2011:57). Dix et al. 

(2004:242) explains the method of prototyping used in this study as evolutionary prototyping, 

evolving from an initial limited version of the product to a final prototype that could be 

implemented by iteration. Commonly used in DSR is the framework of Vaishnavi and 

Keuchler (2004) which was adopted by Hevner and Chatterjee (2010:27) in Figure 2.2. 

 

 

Figure 2.2. Design science research framework (Vais hnavi & Keuchler, 2004; Hevner & 

Chatterjee, 2010:27) 

 

The DSR framework generally iterates through five phases: awareness of the problem, 

suggestion, development, evaluation and conclusion, as illustrated in Figure 2.2. 

 

1. Awareness of the problem: In this phase, the researcher becomes aware of a problem. 

The initial problem is an academic research question that needs to be answered.  

 

In the case of this study, the initial problem that the researcher became aware of was 

the lack of e-registration systems for some processes which still make use of paper-

based forms. 

 

 2. Suggestion: In this phase, the researcher suggests a suitable answer for the identified 

problem. The suggested solution may be constructed from known solutions or based on new 
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findings. “This phase results in tentative design, for example a prototype” (Adebesin et al., 

2011:313).  

 

For this study, the researcher’s initial suggestion was to identify HCI principles that 

could be applied to the design of an e-registration system. 

 

3. Development: In this phase, the suggested solution is created according to the current 

knowledge of the researcher. 

 

In the developmental phase of this study, the researcher identified key HCI principles 

in the literature that could be applied to an appropriate example of a paper-based 

registration process that did not have a web form for e-registration at that time. An 

initial web form prototype was created. 

 

4. Evaluation: In this phase, the created artifact is analysed and assessed using data-

gathering methods. 

 

After the prototype was created, data gathering techniques (interviews, 

questionnaires, observation) were used to evaluate the usability of the web form. 

 

5. Conclusion: This phase is reached when a satisfactory artifact is presented. The artifact 

may not be optimal, but offers a suitable solution to the requirements or problem identified. 

 

After the evaluation of the initial prototype, changes were made according to 

suggestions made by participants of the data gathering techniques to produce an 

instance of an e-registration system. 

 

During the developmental and evaluation phases, the researcher may become aware of new 

problems. As a result, the process may be repeated with a new or revised goal by way of 

circumscription. Circumscription produces a step-wise understanding of a certain artifact and 

its usefulness in the course of constructing this artifact. It provides deeper knowledge to the 

researcher by identifying problems such as when a certain method does not work or when a 

process is incomplete.  

 

During the five phases of the DSR framework, the researcher became aware of new 

problems such as processes that did not complete during the developmental phase 

and problems experienced by participants during evaluation. These phases then 
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iterated back to the ‘awareness of the problem’ phase and new ‘suggestions’ were 

made to avoid these problems. In chapter 4, a prototype e-registration web form was 

created according to the ‘problem’ identified by the researcher in the literature. After 

evaluation of the prototype, the researcher became aware of new problems that had 

arisen. The prototype was revised according to the evaluation and the revised artifact 

was presented in chapter 5. This iteration process through the five phases was 

concluded upon the presentation of an acceptable artifact. 

 

This study attempts to present an aesthetically pleasing web form prototype for an e-

registration system. Appropriate HCI principles were introduced in the design and creation of 

this web form. Evaluation of the web form focused on increased efficiency and usability of 

the proposed e-registration prototype. 

 

Qualitative data were obtained by means of data-gathering techniques and the data were 

analysed in terms of the thematic approach to presenting an acceptable web form prototype 

(see section 2.3.5.). 

 

The method triangulation results were used to improve the initial web form prototype and to 

introduce a prototype of a final web form (see Chapter 5). 

The research strategy is discussed in section 2.3.4 below. 

 

2.3.4. Research strategy 

 

Oates (2006:35) defines design and creation as a research strategy. In information 

technology, the design and creation strategy often focuses on the analysis, design and 

development of an electronic product (Oates, 2006:109). Output of a design and creation 

research strategy could be a construct, model, method, instantiation or a combination of the 

aforementioned artifacts. On the research front, data-gathering methods are used to obtain a 

rich picture of the user experience when interacting with the e-registration web form 

prototype. This form of service or interactive product could be labelled the “front end” of an 
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“instantiation” (March & Smith, 1995:253). An instantiation is defined as a usable product 

that displays how theories or methods have been integrated into a computerised system. 

 

Designing and creating new IT products or services usually represent an approach to solve a 

problem (Oates, 2006:111). In other words, a problem presents itself in the IT world, and one 

solution to that problem could be to create a new software product that addresses this 

problem. One example is given by Hevner et al. (2004:76) when stating that “information 

systems are implemented within organisations for the purpose of improving the effectiveness 

and efficiency of that organisation”. This means that an organisation’s implementation of a 

new system is aimed at improving the organisational processes. A design and creation 

research strategy that is tailored for the requirements of the proposed system would then 

have to be formulated. 

 

2.3.5. Data-gathering techniques 

 

For the purposes of this study and with the aim of investigating the main research question, 

eight people were asked to participate in the different data-gathering techniques which 

included interviews, questionnaires and observations. The eight participants included 4 

people who respectively have an Information Technology qualification, 2 graphic designers, 

1 math teacher and 1 economist. These participants are all young of age and new to the 

working world, only three of whom had already registered for tax purposes. The researcher 

recognises that a sample size of 8 participants is small and may not reflect the viewpoints 

and opinions of the whole population, but that it is a sufficient sample size for a qualitative 

study of limited scope. 

 

All the participants interacted with the initial web form prototype and completed a 

questionnaire that was relevant to this study (see subsection 2.3.5.3). All participants were 

observed during their interaction with the web form in order to measure their individual user 

experience. Similarly, all participants were interviewed and asked specific questions for more 

insightful feedback (see subsection 2.3.5.1 and 2.3.5.2). All the participants signed consent 

forms, chose to participate in this study and were given the right to anonymity. 
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2.3.5.1. Interview 

 

Eight participants were interviewed. The interview was not structured and allowed open 

discussion. However, specific questions related to the web form prototype were asked in 

order to evaluate the usability of the prototype (see appendix D for an example of the 

interview questions). 

 

2.3.5.2. Observation 

 

All participants were observed during their interaction with the initial web form prototype. 

Their reactions to the system and the time they took to complete registration were recorded. 

Participants’ reactions were noted to determine whether they were positive about the 

system, and the time taken to complete the registration was noted to determine whether 

completion of the web form could be more time-effective than a paper-based form (see 

appendix C for an example of the observation form). 

 

2.3.5.3. Questionnaire 

 

All the participants had to complete a questionnaire after their interaction with the web form. 

The questionnaire included specific questions that were relevant to this study (see appendix 

B). 

 

The questions in the questionnaire were formulated with specific objectives and order in 

mind: 

• To determine whether the participants have used web forms before (This would 

indicate whether the web form could be a feasible alternative to the paper-based 

form.) 

 

• To determine whether they preferred the web form or the paper-based form and the 

reasons for their choice. Three participants had already been registered for tax using 

the paper-based system, the remaining participants used the existing navigation to 

download and complete the paper-based form as reference. 
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• To verify the researcher’s statement that the web forms for registration could save 

time, money and effort. 

 

• To determine the usability of the system and to allow the participants to motivate their 

answers and make suggestions for improvement. 

 

2.3.6. Results of data analysis 

 

Using different data-gathering techniques and then comparing the results obtained is defined 

as method triangulation (Oates, 2006:37). For this study, three different data-gathering 

techniques (i.e. interviews, observation and a questionnaire) were used for different 

purposes, but with the aim to support the results. The results obtained in this manner were 

defined as qualitative data because the data were non-numeric and were the most common 

type of data obtained from interpretive research (Oates, 2006:38; Nielson, 2008). 

 

The results of the data analysis were evaluated and used to improve the initial web form 

prototype. A final web form prototype was then introduced (see Chapter 5). 

 

2.4. Ethics 

 

Oates (2006:67) discusses ethical procedures in an academic project. When people are 

involved in a study, the researcher needs ethical clearance. This clearance is obtained by 

describing the envisaged research and the nature of the participants in the study to the 

ethical clearance committee of the institution where the researcher enrolled.  

 

This researcher completed a Workwell ethics checklist and determined the role of ethics 

clearance for this study by consulting the North-West University’s Ethical Review Decision 

Tree. The researcher was granted ethical clearance and proceeded with the research. 

 

The rights of the research participants were explained to them. They were informed that their 

participation was voluntary and anonymous and that they could withdraw at any time. All the 

participants chose to take part in the study and signed consent forms (see appendix A.) 
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2.5. Summary 

 

Oates’s (2006:33) research model was adopted and implemented. Research paradigms and 

strategies were discussed in general, and more specific detail was provided on how this 

research was conducted.  

 

This study used a design and creation strategy within the context of a design science 

research paradigm.  Data were gathered by means of a literature review and different data-

collection techniques (i.e. interviews, observation and a questionnaire). Qualitative data were 

obtained. The research for this study was based on a conceptual framework and was 

initiated as a result of a personal experience of the researcher. The researcher obtained 

ethical clearance to conduct this study. 

 

The next chapter contains a detailed literature review of HCI principles, e-registration 

systems and the application of appropriate HCI principles within an e-registration system. 
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3. AN OVERVIEW OF HUMAN-COMPUTER INTERACTION AND E- REGISTRATION 

SYSTEMS 

 

3.1. Introduction 

 

Conducting a review of previous publications in the same field is an important aspect in any 

academic project. This approach not only ensures knowledge about a specific topic, but also 

provides insight into how and why certain rules and criteria apply. Such research may inspire 

and promote creative thinking among future generations. Webster and Watson (2002:13) 

support this statement, declaring that “a review of prior, relevant literature is an essential 

feature of any academic project”. A reason could be because a hypothesis or a theory 

cannot be proven true or false without prior evidence that support the main idea. As a result, 

it would be nearly impossible to introduce innovation without documentation on previous 

successes or failures.  

 

For the purposes of this study, the research questions require the fields of Human-Computer 

Interaction (HCI) and e-registration systems to be reviewed in the literature.  

 

In Section 3.2, an overview of the concept of HCI is provided.  This section explains general 

HCI principles as well as the need for these. In addition, it also introduces the concept of HCI 

and its application to the general world. 

 

Section 3.3 contains a discussion on e-registration systems. This section explains where e-

registration systems are used and why the use of e-registration systems is relevant today. It 

further discusses the advantages and disadvantages associated with web forms in general. 

 

Section 3.4 provides an overview of the HCI principles that are applicable to e-registration 

systems and how the design and creation strategy is used to identify key factors that 

influence the introduction of a web form prototype. 

 

Section 3.5 discusses a short literature review on the example of a paper-based form 

chosen to be translated to a web form using appropriate HCI principles: First-time individual 

tax registration. 
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3.2. Human-computer interaction 

  

Human-Computer Interaction (HCI) is the study of the interaction between man and machine 

in any context, with special reference to theoretical, psychological and physical aspects of 

this interaction (Dix et al., 2004:3). In general terms, HCI can be seen as any interaction that 

takes place between a user and a system or computer, and the effects that the interaction 

has on both parties. Rogers et al. (2011: 18) further state that HCI is now mainly focused on 

user experience i.e. understanding the interaction that takes place between the user and the 

system and then re-evaluating system design according to these user experiences. HCI is 

not limited to the interaction between user and system and may also include any type of 

interaction between human and any technological object, whether it be a remote control, a 

coffee machine, a plasma television or a physical desktop computer. For the purpose of this 

study, the researcher limits the concept of HCI to interface design as “researchers have 

suggested that up to 50% of the effort in development of information systems is devoted to 

user interface development” (Peslak, 2005:189; Douglas et al, 2002:211 ; Myers & Rosson, 

1992:195).  

 

When an electronic system is designed, developers often get lost in object-oriented design, 

heuristic evaluation or systems analysis. Object-oriented design  means that software takes 

on the form of real-world objects (Deitel & Deitel, 2005:23). Heuristic evaluation  is the 

process of evaluating a system based on prior knowledge of or common sense on how a 

good system or interface should function (Luger, 2005:21). Systems analysis  is the process 

of breaking down the requirements of a proposed system and finding the most suitable way 

to implement these requirements in order to achieve the best solution (Bentley & Whitten, 

2007:32). These methods focus more on the inputs and outputs of a system and not so 

much on the user of the system. The aforementioned aspects are important, but the 

researcher believes that creating an electronic system for public use should be user-centred. 

This belief is supported by Mohler and Duff (2000:45) who claim that “all good websites are 

audience centred”. Carroll and Rosson (2002:vii) agree and write that everything from social 

context to the way in which a user strikes a key is important and could ultimately decide the 

success or failure of a system.  
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3.2.1. HCI principles 

 

To stress the importance of the interaction between user and system, basic HCI principles 

have been introduced over time. HCI principles are rules and guidelines that are used to aid 

the successful design and usability of a system (Dix et al., 2004:259). These principles are 

generalizable so as to help a designer identify different aspects of system creation (Rogers 

et al., 2011: 25). Te’Eni et al. (2007:195) further state that each design principle has 

advantages but also has built-in constraints and limitations and should therefore be carefully 

applied.  

 

The following are some examples of HCI principles found in literature:  

 

• Synthesizability  

“Synthesis is the ability of the user to assess past operations on the current state” 

(Dix et al., 2004:262). This means that the user has built a predictive mental model 

on the previous consequences of certain interactions and can now use this 

knowledge to address the current state of the interaction. 

 

• Predictability 

This principle focuses on the user’s ability to determine effects that future interactions 

will have on a system. This means that the user’s current knowledge is sufficient for 

effective interaction with a new system (Dix et al., 2004: 261). 

 

• Familiarity 

This principle is concerned with the initial interaction between user and system, and 

how easily the user can determine how to initiate the interaction (Dix et al., 2004: 

263). For example, when switching from a typewriter to a word processer, this 

principle determines the familiarity of the user with the system when executing a 

specific task using two different devices. 

 

• Generalizability  

The principle of generalizability focuses on the ability of the user to apply previous 

knowledge to a similar but unknown interaction (Dix et al., 2004: 262). For example, 

knowledge gained from working with the Microsoft Office package may be transferred 

when using the Open Office package for the first time. 
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• Visibility 

Closely related to the principles of predictability, familiarity and generalizability is the 

principle of Visibility (Rogers et al., 2011:26; Costa, 2008:265; Gulliksen et al., 

2003:7; Norman, 2002:17; Lynch & Horton, 2002: 24).  The more visible a function is 

to a user, the more likely the user will know what to do next. For example, buttons 

are highly visible controlling devices because their purpose is obvious. However, an 

online application may also be submitted by clicking on a link instead of pressing a 

button. The user could become frustrated because the function of this link is not 

visible, and he/she may not know how to approach the situation. (See Figure 3.1 for 

an example of visibility.) 

 

 

Figure 3.1: The Google interface depicting the HCI principle of visibility 

(https://www.google.co.za/) 

 

• Consistency 

An example of this would be to design interfaces with similar operations to achieve 

similar tasks (Rogers et al., 2011:28; Sklar, 2011: 30; Almeida & Baranauskas, 

2010:170; Johnson, 2010:137; Costa, 2008:265; Dix et al., 2004:264). An online 

website should preferably use the same interface layout for each web page. If the 

creator of the website is not consistent and uses a different layout for each web page, 

the user may experience difficulty in mastering the use of the website. (See Figures 

3.2 and 3.3 as examples.) 

 

 It is clear from figures 3.2 and 3.3 that the main layout of the website remains the 

same and that only the content and highlighted menu item differs according to the 

The “Google 

Search” 

button is 

clearly visible 

and the 

function of 

this button 

can easily be 

understood. 



25 

 

options that the user selects. This is a good example of consistency as the user 

always knows e.g. where to find the “login” option or the search textbox. 

 

 

 

Figure 3.2:  The Springbok Pharmacy website: Baby p roducts 

(http://www.springbokpharmacy.co.za/ProductList.asp ?CategoryID=2&ParentID=1)    

 

 

Figure 3.3:  The Springbok Pharmacy website: Cosmet ic products 

(http://www.springbokpharmacy.co.za/ProductList.asp ?CategoryID=4&ParentID=1)   

 

• Dialog Initiative  

This principle is concerned with who controls the dialog - the user or the system (Dix 

et al., 2004: 266). For example, if a user installs new software, the system presents a 

controlled dialog initiative where the user has limited options to choose from. The 

user is then guided by the system through what is known as system pre-emptive 

dialog. User pre-emptive dialog is an interaction that is entirely free to the user, and 

in which the user may initiate any type of action towards the system. An example 

would be when working with multiple windows open on a desktop, the user can at 
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any time move freely among windows or initiate an action such as opening a 

spreadsheet or reading an email. 

 

Figure 3.4 depicts the system pre-emptive dialog principle where the user cannot 

freely interact with the system. The dialog between user and system is initiated by 

the system. 

 

 

Figure 3.4: System pre-emptive dialog where the use r is limited to waiting on the 

system’s prompts and choosing from limited options 

  

• Multi-threading  

This principle is concerned with the ability of a system to execute multiple tasks 

simultaneously (Dix et al., 2004: 267). For example, while working on a document in 

a text-editor, the system may show a pop-up message with an audible warning that 

the anti-virus is outdated. These actions occur as consecutive actions in the system, 

but occur simultaneously from the user’s perspective. 

 

• Substitutivity  

The principle of substitutivity focuses on simplifying a task for the user by already 

including some steps that are the same for all processes (Dix et al., 2004: 268). For 

example, a website asking for the user’s BMI (Body Mass Index), may also give the 

option for the system to calculate this value by asking the user for their weight and 

height rather than having the user calculate this value independently. Another 

example can be observed when adjusting the temperature of a sauna. The process 

can be presented as a computerised system depicting a graphic representation of a 

real-life thermometer, the value of which changes according to its settings. As a 

result, the user no longer needs to physically measure the temperature, and can 

easily read the values from the system instead.  
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• Customizability  

 

This principle is concerned with how easily the user or system can modify the user 

interface according to user requirements (Dix et al., 2004: 269). For example, when 

working on a Windows 7 operating system, the overall structure of the interface 

remains the same. However, the user is able to modify backgrounds, move icons and 

add shortcuts that meet the user’s specific requirements (see Figure 3.5). 

 

 

Figure 3.5: User’s personal desktop has been custom ized according to the user’s 

preference i.e. specific shortcuts on taskbar, pers onal background and certain 

desktop shortcuts 

 

• Observability - defaults  

The principle of defaults reduces the number of inputs given by users so as to 

prevent errors in data input (Dix et al., 2004: 271). 

 

• Constraints  

Closely related to the principle of defaults is the principle of Constraints (Rogers et 

al., 2011:27; Sklar, 2011: 32; Almeida & Baranauskas, 2010:170; Norman, 2002:60). 

A constraint limits user-system interaction. A typical example would be to disable an 

action which would then limit the user’s choices thus preventing him/her from making 

mistakes or causing errors. (See Figure 3.6 for an example.) 
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Figure 3.6:  An MS Word document showing disabled o ptions  

 

• Responsiveness  

This principle is the measurement of time needed by the system to respond to a 

user’s request, or to express changes made by the user (Dix et al., 2004: 272; 

Szameitat et al., 2009:561). Nielson (2000:42) stresses the importance of fast 

response times, stating that it is the most important design criterion for web pages. 

An instantaneous response is the ideal. Nevertheless, in some cases the system 

may not be able to handle all the responses initiated by the user, consequently 

causing it to ‘hang’ or ‘freeze’. This occurs when the user continues to press keys 

while waiting for the system to respond to a specific action. The system remembers 

each request even though it may not appear as such, and this causes the system to 

overshoot. 

 

• Affordance  

The principle of affordance is a term used to explain the attribute of an object that 

allows the user to know how to make use of the object (Rogers et al., 2011:29; 

Norman, 2002:9). For example, the thumbwheel on a mouse is shaped like a wheel 

so that the user may know that this function on the mouse ‘rolls’ or is ‘scrolled’. 

 

• Feedback 

This attribute of the system offers information on the actions that a user performed 

and allows the user to revise mistakes or continue (Rogers et al., 2011:26; Almeida & 

Baranauskas, 2010:170; Norman, 2002:27). For example, if a user made a mistake 

in registering for the online services of a company and submitted an entry, the 

Some options are 

disabled as no 

objective is 

selected to which 

the user can 

react. 
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system may show a pop-up message displaying the error. This allows the user to 

correct the error so that his/her information can be successfully added to the 

company’s online customer database. (See figure 3.7 for an example.) 

 

 

Figure 3.7:  The registration process for Kalahari’ s online services 

(http://www.kalahari.com/pipeline/register.aspx)  

 

The above mentioned design principles support usability (Dix et al., 2004:260) and are 

accompanied by a set of usability goals (Rogers et al., 2011:19). Usability refers to 

determining if an interactive product triggers positive user experiences, whether its function 

is easily understood and if it is effective for the purpose it was created for (Rogers et al., 

2011:19, Nielson, 2000:10). Loreto (2009:287) states that designers have to use HCI 

principles to create interfaces to improve usability.  Spool et al. (1999:4) describe web site 

usability in terms of the availability of information. The same principle is still valid but 

websites are more interactive nowadays. The easier it is for an individual to find what he or 

she is looking for, the more usable the website is. Usability goals define the usability of an 

interactive product according to the following conditions (Rogers et al., 2011:19): 

 

• Effectiveness . This usability goal is based on how well a product or service fulfils its 

purpose.  

• Efficiency . This usability goal explains the extent to which the product or service aids 

the user in performing certain tasks. 

• Safety . This usability goal refers to protecting users from harmful situations. 

• Utility . This usability goal explains how well the service or product meets a user’s 

requirements.  

A feedback message is 

displayed to alert the 

user that he/she has 

entered two different 

passwords. The user can 

then correct the error. 
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• Learnability . This usability goal refers to how easy it is to use a system on 

encountering it for the first time. 

• Memorability . This usability goal explains how well the system allows the user to 

remember how to use it in the future.  

 

As stated above, usability is concerned with user experience and therefore, the proper 

implementation of HCI principles could create an enjoyable human-computer experience. 

Research findings in human-computer interaction literature have shown that good aesthetics 

enhance positive user experiences toward web applications (Wu et al., 2011:337; Tractinsky 

et al., 2006:1072; Skadberg & Kimmel, 2004:404; Tarasewich et al., 2001:67; Schenkman & 

Jonsson, 2000:377). This might be because users “tend to display socially reflexive 

responses to computers without consciously thinking of the computer as a machine” (Lee, 

2008:19). The reason for applying HCI principles to any type of system is to allow efficient 

interaction between the user and the electronic system. If these principles were successfully 

implemented, future users might judge the experience as being more pleasant (Te’eni et al., 

2007:2) and might therefore be more willing to register for any online system. Girgensohn 

and Lee (1997:1541) who designed and developed a dynamic web form to keep minutes 

and to record employee attendance at meetings, write that the form evolved because of 

constant user input and because HCI principles had been used. Stadlhofer and Salhofer 

(2007:12) emphasise the importance of web form design for e-government services as it 

would determine whether or not people are more willing to accept and use the system. 

Te’eni et al. (2007:2) further believe that the users of a web-based system only care about 

what is put into the system, what the system returns to them, and how they experienced the 

interaction between themselves and the system. Isomaki (2007:39) declares that technology 

induces positive emotional reactions in people. Rogers et al. (2011:23) mention both 

negative and positive user reactions to the interaction design such as satisfaction, joy, 

engagement, annoyance, frustration, a challenge and motivation. 

 

User experiences are the emotions which users go through after having created a certain 

mental model. “Mental models give a deep understanding of people’s motivations and 

thought processes, along with the emotional and philosophical landscape in which they are 

operating” (Young, 2008:3). It is therefore beneficial for a designer to know and understand 

what type of mental model a user will build when interacting with the system. A designer 

building a system according to the user’s mental models may have an advantage from a 

strategic and tactical viewpoint as this can guide the design and aid in making effective 

business decisions (Young, 2008:11) such as capitalizing on the gaps between the solutions 

a business offers and what the customer is trying to accomplish (Young, 2008:xvii). 
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According to Nielson (2003), the success of an interactive product or system depends on the 

ease of use from the user’s point of view. Therefore, when a user interacts with a system, 

the designer wants the user to form a mental model with positive user experiences so as to 

encourage the user to utilise the product again. It is important to ensure an enjoyable user 

experience when interacting with a product. For this reason, the web form design should be 

user-centred. 

 

For the purpose of this study, it would be beneficial to design the web form interface 

according to the user’s mental models. This is done by determining which factors influence 

the interaction between the user and the system. A discussion on this topic follows in the 

next section. 

 

3.2.2. Efficient web form design for users 

 

When designing and creating any form of software or electronic application, it is important to 

keep in mind how users think or how they could possibly perceive the new system. 

According to Dix et al. (2004:194), the main initiative of design is to “understand your 

materials”. The obvious materials in this case are the user and the system. Therefore, it is 

important to know and understand the user, what type of system is needed and which 

requirements the system needs to meet.  

 

The user in this example is the person who has to register via an online system for the first 

time. When any system is developed, its “design and creation” has to be business-specific 

(i.e. related to the organisation that will use it.) Even more important, is that the design and 

creation should be user-specific, as the user holds the key to generating business 

(Terblanche et al., 2010:1035).  “Understanding the user” could mean that factors such as 

human senses, human memory, the manner in which humans think and reason, mental 

models, emotions and individual differences should be taken into account when designing 

and creating the system (Dix et al., 2004:195). 

 

The following are examples of factors that could influence the interaction between the 

system and the human being:   

 

• Human senses could play a role in the design and creation of this web form. The 

visual display of the interface could be aesthetically pleasing, audio features could be 

provided, and the haptic sense could be accommodated (Venter & Von Bellow, 

2011:10).  
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• The initial registration process requires only short-term memory (Venter & Von 

Bellow, 2011:14; Norman, 2002:63). Therefore the learnability  of the web form 

should be well designed (Rogers et al., 2011:19), i.e. a user should find it easy to 

learn how to use a system.  

 

• People think and reason in different ways. As a result, the web form design should 

make provision for individual approaches to problem solving (Venter & Von Bellow, 

2011:15, Dix et al., 2004:40). The web form also has to accommodate different 

mental models that users build whilst using the system (Venter & Von Bellow, 

2011:18, Dix et al., 2004:49). 

 

• People are emotional creatures and therefore feelings and emotions affect a person’s 

every decision. An aesthetically pleasing interface could elicit satisfaction and this 

could encourage compliance (Venter & Von Bellow, 2011:19, Dix et al., 2004:51). 

 

• All people are different, and therefore every system design is different as it is 

developed according to the needs of the users. Another aspect to consider is 

computer literacy. The web form should not push the user to his/her cognitive limit 

(Venter & Von Bellow, 2011:19, Dix et al., 2004:52). The design should therefore be 

professional but simple. 

 

Developers often jump into a project with a preconceived idea of how things should work, 

and the results are often complicated and confusing. This researcher believes that software 

should be designed with both the novice and the expert user in mind. A novice user would 

need help whereas an expert user should be able to skip redundant steps in a process. 

 

The problem in creating the system for an electronic registration system is to translate the 

paper-based system into an interactive web form. This translation would be subject to 

redesign of some components in order to suit the electronic system. Implementation of a 

web form eliminates manual data capture which is subject to human error. However, the 

system-to-be-created is not limited to the interface design; it also includes the physical 

components of the computer setup and its software. Thus, the designer has to understand 

the system, its requirements, and the constraints that could influence efficient interaction. 

 

The following factors should be taken into account (Venter & Von Bellow, 2010:34):  
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• The assumption based on the requirements of the web form used in this study is that 

the user will interact with a standard computer system setup when doing online 

registration. 

 

• The input devices required for the web form to be effective are a mouse and a 

keyboard, respectively used for navigation and text entry (Dix et al., 2004:61). The 

leading output device is the monitor so that the user can see and visualise the 

process as he or she interacts with it. It could also be useful to provide printing 

options and audio output in order to emphasise pop-up warnings for incorrect input.  

 

• Where computers are involved, processing speed is of cardinal importance. Users do 

not want to struggle with a system that is too slow. A slow processor could cause 

users to believe that an action which they already performed on the website was 

never executed (Venter & Von Bellow, 2010:35, Dix et al., 2004:117). Therefore, the 

HCI principle of feedback in the design and creation phase is extremely important. 

 

• It is also important to take network implications into account as the web form would 

be accessible on the Internet (Dix et al., 2004:118). 

 

Once the materials are understood, the interaction between the user and the system has to 

be defined. The interaction in this example is the communication between the individual 

registering online and the system via the web form.  

 

The following factors could influence the interaction between a user and the web form:  

 

• Norman (2002:51) writes that the closer the relation between a person’s perception 

of a system and the functionality of the system is, the more effective the interaction 

would be. 

 

• Ergonomics has a direct impact on how a user interacts with the web form and 

should be duly considered during the design and creation process. Ergonomics may 

be defined as the research done on the physical components that influence 

interaction (e.g. positioning, the use of colour, and health issues (Chaffin, 2005:482)).  
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• The most applicable interface for interaction would be the WIMP interface and its 

corresponding elements. WIMP is an acronym for windows, icons, menus and 

pointers (Rogers et al., 2011:160). Typical elements of the WIMP interaction style are 

buttons, toolbars, menus and descriptive icons.  

 

• A key aspect of interaction is the motivation that drives a user to interact with the web 

form (Dix et al., 2004:52). For example, a quick and easy registration process. 

 

• “Designing experience” is a key issue in respect of interaction and can be defined as 

translating a real-world situation into a virtual/ electronic representation (Dix et al., 

2004:157). Doing so requires the successful design of a prototype that represents the 

“real thing”.  Table 3.1 illustrates the relationship between the real-world paper-based 

form and the proposed interactive web product. It further illustrates how designing the 

experience would carry over the real-world process into the interactive product. 

 

Table 3.1:  Mimicking the real-life experience of p aper-based registration into an 

electronic web form experience   

 
Paper  form  Web form  

Design Ordinary, ink on paper Simplistic, providing help if 

a user does not know how 

to proceed  

Layout Normal text field options Similar to paper-based form 

but containing relevant 

information only 

Cost Cheap as each user prints 

his/her own form 

Cheap as a user has no 

need for printouts 

Bandwidth costs increase  

Access Can be obtained from 

company where user 

wishes to register 

Accessible on company 

website 
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This researcher believes that creativity and innovation play a significant role in developing a 

successful web form. Designing software for a specific audience requires creative skills that 

are seldom inherited. However, Carroll and Rosson (2002:vii) claim that “designing good 

interactive products is neither a science nor an art”. Suffice to say that there are always very 

specific approaches and principles that should be applied and followed that would facilitate 

the design of any interactive product. The researcher understands this statement and further 

believes that although there are basic rules and approaches that can be followed when new 

software is developed, it should be kept in mind that this software is developed for a specific 

reason and a specific user group (Nielson, 2000:11). The developer has to fully understand 

the circumstances, prerequisites and outcomes that are expected of the software. The 

successful combination of these characteristics can indeed be deemed an art. 

 

The next section introduces the concept of electronic systems and how web forms are used 

for these products. 

 

3.3. e-Registration Systems 

 

In the previous section, HCI principles and user experiences were discussed. For the 

purpose of this study, the effect of these principles in web form design for an e-registration 

system is evaluated. Before this can be done, the reader first needs a clear understanding of 

what an e-registration system is and how web forms are used for this purpose. 

 

Electronic registration is commonly referred to as e-registration, its abbreviated term. From 

its name, the definition can be assumed to be a registration process that can be completed 

electronically. Common examples of processes that are available as e-registration 

procedures are registering for email (Figure 3.8), registering for social networking services 

(Figure 3.9) and registering for different service providers (Figure 3.10).  Bean (2009:1) 

writes that as web services became more complex over time, there has been a growing 

interest of service-orientated architecture (SOA) to achieve interactive services such as 

completing an online application for an account. Online account creation is generally done 

through the means of a web form.  
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Figure 3.8: An example of an email e-registration w eb form (Yahoo sign-up: 

https://edit.yahoo.com/registration?.src=fpctx&.int l=za&.done=http%3A%2F%2Fza.ya

hoo.com%2F ) 

 

 

Figure 3.9: An example of a social networking e-reg istration web form (Twitter sign-

up: https://twitter.com/signup ) 
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Figure 3.10: An example of an online shopping servi ce provider e-registration web 

form (Zando sign-up: https://www.zando.co.za/custom er/account/create/)  

 

The web form created for the purpose of e-registration is then generally known as an e-

registration system. A web form consists of components for selecting and accepting data 

such as radio buttons, text fields and check boxes, components for feedback such as 

appropriate sound or message boxes and  arrangers such as labels, specific grouping and 

the order or arrangement of fields (Te’eni et al., 2007:283). The form display is often based 

on an actual form that the user is familiar with and this makes it easier to use the interface 

(Dix et al., 2004:140). When creating the web form, the designer considers the most suitable 

HCI principles in order to reduce effort and error in data input (Te’eni et al., 2007:283).  

 

Web form creation can be seen as a tedious activity because of the amount of effort and 

magnitude of time invested in the design of such a form (Te’eni et al., 2007:282). According 

to Te’eni et al. (2007:282), the objective of an effective interactive form is to minimise the 

user’s effort when filling in important information, reduce the tendency of error in data input 

and promote trust in the user when sharing sensitive information. “For these reasons it is 

important to design the data input activity carefully” (Te’eni et al., 2007:282). As this design 

activity is sometimes seen as an effort, companies often outsource the creation of these web 

forms to companies that specialise in building online forms. One such a company is Wufoo, 

who’s intent is to transform “what are usually boring and tedious tasks into more fun 

activities” by carefully considering which information to add to the form (minimalism), using 



38 

 

the correct balance (consistency) and focusing on good-looking aesthetics (Rogers et al., 

2011:129). Figure 3.11 shows some examples of web forms created by Wufoo. In these 

examples, the use of different components can be seen e.g. radio buttons, drop-down 

combo boxes, text fields and buttons. 

 

 

Figure 3.11: Examples of Wufoo’s web forms (Wufoo E xamples: 

http://www.wufoo.com/examples/) 

 

E-registration systems are typically used by companies to obtain user information from their 

clientele. A web form interface serves as the medium by which user information is saved into 

a company database. To control proper storage of information into a database in the correct 

format, the web form designer must apply appropriate design principles (Te’eni et al., 

2007:282). The most common method of reducing data error is building constraints into the 

options. For example, instead of allowing the user to enter a complete date, combo boxes 

can be used for the month, day and year criteria as these options have certain ranges or an 

electronic calendar option may be added where the user simply selects the appropriate date. 

Another example of a constraint is allowing the user to select check boxes for topics on 

information they might like to receive rather than asking them to elaborate in a text field. 

Rogers et al. (2011:163) identify one constraint that is poorly used in many web forms as the 

country of residence combo box that usually “opens as a never-ending menu” which lists all 

countries in the world in alphabetical order. This option is sufficient to use if a user lives in a 

country starting with the letter A but can be a tedious search option if the user lives in a 

country starting with letters such as T or W. Another example of such a long-winded search 

option box is selecting a user’s specific language for a software program (see Figure 3.12). 

Rogers et al. (2011:163) recommend a predictive text option, where the user enters the 

initial letters of the word and is presented with possible matching options. 
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Figure 3.12: A software program prompting the user to select the appropriate 

language  

 

From these suggestions, it can clearly be seen that careful thought should go into the design 

of a web form for e-registration. Te’eni et al (2007:283) emphasise that the order and 

grouping of data are also important and special focus should be given to the logical 

sequence of fields. For example, a user normally introduces herself/himself as ‘Name 

Surname’ and to accommodate this mental model a web form should ask, in order, first 

name and then surname Te’eni et al (2007:283). Another example is the logical sequence of 

an address e.g. street name, city, province and then country. A user should not have to 

navigate extensively from one field to another; related items should be grouped together. 

The grouping of items are controlled by white space, spatial proximity and labelling (Te’eni et 

al., 2007:284). Options that are related are typically close in proximity, contain related 

labelling and are surrounded by sufficient white space to indicate a group (see Figure 3.13). 
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Figure 3.13: An example of grouped data on a web fo rm (Pet registration: 

https://www.capetown.gov.za/en/CampAndProg/Pages/Ap plforregandorappltohavemo

reanimals.aspx ) 

 

After the successful application of appropriate design principles, both the company and the 

user may reap the benefits that a web form may offer. There are many advantages 

associated with using web/electronic forms such as:  

 

• A web form is generally deemed an easy way to reach large populations quickly 

(Barak & English, 2002:70). Using web-based forms instead of paper-based forms 

would save money for paper, printing and distribution. The Internet is a worldwide 

phenomenon.  

 

• A web form is a cost-effective manner to reach large populations (Barak & English, 

2002:70). Web forms can be accessed anywhere in the world, whereas paper forms 

are limited to distribution constraints. 

 

Grouping of 

personal 

information 

White space 

indicating 

the end of a 

grouping 

Specific 

labelling that 

indicates a 

new group 
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• Using electronic submission of forms or programs saves time (Baker, 1996:1). Online 

web forms can be completed online within a few minutes. Paper-based forms have to 

be posted or submitted at a particular place, both of which delay the process. If web-

based forms were used, the data could be captured directly into the database, thus 

eliminating the middleman who has to capture data manually.  

 

• Rules built into the electronic form prevent errors and ensure that the form is fully 

completed (Baker, 1996:1; Leon-Chacon, 2007:ii). Rules can be integrated into 

particular fields in order to limit data input, for example only text input for text fields 

and only numeric input for numeric fields. Data entry can further be controlled by 

adding check boxes, radio buttons or even automatic calendars for date entries. 

Rules can also be used to check whether all fields have been filled in - this is not 

possible with paper-based forms. 

 

• Redundant data are eliminated and this reduces the possibility of errors in the data 

(Buchanan, 2002:150).  

 

• The concept “green information technology” saves costs on paper use and also 

ensures a higher return on investment for a company as this plays a considerable 

role in the cost-cutting process (TechDune, 2009). Green information technology is a 

movement in the information systems world.  Using web-based forms saves on 

expenditure because it eliminates paper and printing costs. Using web-based forms 

is also environmentally friendly as it eliminates travel to and from submission points 

and therefore ensures cleaner air for breathing.   

 

Aluja et al. (2007:2029) compared paper-based forms with web-based forms because of the 

difficulty in reaching large populations, and the benefits of using the Internet as a means of 

data collection. Cook et al. (2004:310) compared an online form for sensitive medical data 

collection to be equivalent in completeness to that of its translated paper-based form. As a 

disadvantage, Aluja et al. (2007:2023) state that the reliability of a form used over the 

Internet cannot be assumed to have the same validity and reliability as a paper-based form, 

raising the issue that there might be perceptual, cognitive or emotionally-based differences. 

However, Bergeron and Kurzweil (2000:1) write that the disadvantages associated with 

electronic forms will decrease over time as the trend towards e-commerce increases. These 

authors mention disadvantages such as the limitations associated with direct interaction 

such as the frustration of fixed options on forms as opposed to communicating with 
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personnel. For the purpose of this study, the only disadvantage that can be identified is the 

matter of security. Personal information needs to be entered and users may have trust 

issues when doing so (Berdykhanova et al., 2010: 1016). Other aspects such as personal 

interaction, fixed options and inadequate computer literacy to use the web form can be 

avoided by the user by completing the paper-based registration process. 

 

The next section deals with how some of the identified HCI principles may be applied to e-

registration systems. 

 

 

3.4. HCI principles in e-registration systems 

 

In the previous section, the concept of e-registration and systems created for this purpose 

were discussed. In section 3.2 general HCI principles were introduced. It is now necessary 

to identify which HCI principles can be applied to the design of web forms for e-registration 

systems. The researcher has identified four HCI principles explained by Rogers et al. that 

can be applied to web form design (2011:26). Some of these principles overlap and also 

explain principles introduced by Dix et al. (2004:261) as discussed in Section 3.2. These 

chosen principles are applied to the interface design of an instance of an e-registration web 

form that currently only allows for paper-based registration. This prototype of a web form is 

introduced in Chapter 4. 

 

3.4.1. HCI Principles that will not be used 

 

For the purpose of a web form for e-registration the user will interact with the form only once 

and therefore the principles of synthesizability and customizability may be eliminated. These 

principles are concerned with the re-use of a particular product. 

 

The dialog initiative will typically be user pre-emptive as the content of a web form is 

generally displayed on a single page and the user only receives feedback from the system 

upon submission of the information.  

 

A web form is generally displayed on a single page in a tab or window and allows for multi-

threading as multiple windowing systems can be open at the same time.  
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The principle of substitutivity will not play a role in the design of the web form as the layout of 

a web form is similar to the paper-based form.  

 

The web form does not require continuous response to the user’s actions as feedback is 

generally given upon submission of information.  

 

The principle of affordance is aimed at the physical attributes of an object; a new physical 

product does not need to be designed for a web form. 

 

 

3.4.2. HCI principles that can be used for web form  design 

 

For the purpose of this study, the principles identified and chosen for web form interface 

design are the principles of visibility, consistency, constraints and feedback. 

 

The principles of predictability, familiarity and generalizability can be explained by one 

principle - the principle of visibility. As discussed in section 3.2, the principle of visibility is the 

attributes of a system that allow a user to know what to do next, predict the outcome of 

interaction or to generalize previous knowledge to use a new product.  

 

In Figure 3.14 an electronic registration system for email registration is displayed. In this web 

form, the principle of visibility is depicted by clearly labelled fields (see section marked ‘A’) 

and text fields that are marked with the type of input required (see section marked ‘B’). 
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Figure 3.14: Email registration web form depicting the principle of visibility (Gmail 

sign-up:  

https://accounts.google.com/SignUp?service=mail&con tinue=http%3A%2F%2Fmail.g

oogle.com%2Fmail%2F&ltmpl=default&hl=en )  

 

The principle of consistency can also be explained by using the email registration web form 

as example. Consistency refers to the attributes of the interface that are the same for related 

functions or pages. For example, in Figure 3.15 section A the labels are of the same font, the 

same text size and aligned left of the page. The text fields are all of equal size, or multiple 

text fields in the same line are spaced to fill the general width of the web form (see section 

‘B’). These are attributes that lend consistency to the web form. The principle of consistency 

was found to be a key design principle in a case study conducted by Almeida and 

Baranauskas (2010:174) in which they had two user groups (students and specialists) who 

interacted with an e-government web site and shared their experiences on the interactions. 

The principle of consistency is again addressed in Section 4.4.4. 

A B 



45 

 

 

 

Figure 3.15: Email registration web form depicting the principle of consistency 

(https://accounts.google.com/SignUp?service=mail&co ntinue=http%3A%2F%2Fmail.g

oogle.com%2Fmail%2F&ltmpl=default&hl=en)  

 

The principle of constraints is concerned with limiting user options. In Figure 3.16, the 

principle of constraints can be seen in the Facebook registration web form in the fields where 

drop down combo boxes are provided with specific options e.g. in the ‘I am’ selection 

(section ‘A’) the sex can either be male or female, the user is not allowed to enter text into 

this field. The date of birth field also contains drop down combo boxes with options for the 

month, the day and the year (section ‘B’). These limitations on user text entry are known as 

constraints. The principle of constraints was also found to be a key design principle in the 

case study conducted by Almeida and Baranauskas (2010:174). 

A 

B 
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Figure 3.16: Facebook registration web form depicti ng the principle of constraints 

(www.facebook.com)  

 

The principle of feedback can also be illustrated by using the Facebook registration web 

form. Feedback is concerned with how the system informs the user that a process can 

continue or that the user has made a mistake and needs to redo a certain action. For 

example, in Figure 3.17 the user has not re-entered the exact same email address and upon 

submission the system displays a message informing the user that the email addresses do 

not match (section ‘A’). The principle of feedback was found to be a key design principle in 

the case study conducted by Almeida and Baranauskas (2010:174) in which they identified 

that this principle was not optimally applied and that feedback messages were displayed in 

the wrong places on the e-government web site. 

 

A 

B 
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Figure 3.17: Facebook registration web form depicti ng the principle of feedback 

(www.facebook.com) 

 

The principles of visibility, consistency, constraints and feedback as discussed above will be 

applied to the interface design of a new web form, more specifically, an example translated 

from a current paper-based process. The example identified for this study is the process of 

registering for individual tax for the first time. At present, South Africa has no online process 

available for registering for individual tax. The next section gives a brief discussion on e-

government and e-taxation in general and why the adoption of an online process could be 

beneficial for this purpose. The introduction of such a new IT artifact is referred to a ‘Design 

and Creation’ strategy by Oates (2006:108), a strategy that is applied to web form interface 

design in Chapter 4.  

 

The user has not 

entered matching 

email addresses 

and the system 

displays a 

feedback message 

to inform the user 

of this mistake. 
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3.5. Web form creation for individual tax registrat ion 

 

Governments all over the world have made attempts to provide information and services 

over the Internet (Vinod et al., 2007:63). A government that makes such services available 

online with the aim of improving communication with their citizens and allowing for 

transactions to take place between the user and the organization joins the movement of e-

government or electronic government (Debenedictis et al., 2002:130). A benefit of making e-

government services available online is that the user has increased control of when and how 

they want to interact with their government (Vinod et al., 2007:64). It also mitigates 

transaction costs that are inherent in government services (Lee et al., 2008: 843). 

Particularly e-taxation as it is “an important function of e-government since it highly relates to 

the life of citizens” (Berdykhanova et al., 2010: 1016; Wu and Jian-Liang, 2005:785).  

 

An e-government application that is being used commonly is the process of electronic tax 

filing (Manly et al., 2005: 76). Given that taxation systems are a highly used e-government 

application (SARS:2012; SARS e-filing:2012), the question arises why there is no electronic 

registration system available for first-time tax registration in South Africa. Dandar et al. 

(2007:313) write that one of the objectives of the Government of Mongolia in introducing 

information and communication technology in the Mongolian taxation service is to promote 

voluntary compliance. In 2009, Sambuu and Dandar (2009:134) declared that implementing 

e-taxation to promote compliance was still an ongoing process.  

 

Turkey implemented its MERNIS project in October 2000. After which, every citizen born in 

Turkey had to be registered for a Turkish identification number of 11 digits and two check 

digits at the end. This identification number is then used for taxation, voting, banking, 

education and other purposes (Turkish Tax System, 2007). This system was implemented to 

ensure the secure sharing of personal information and to increase the efficiency and speed 

with which public services are offered; it has “become the backbone of the e-Government 

infrastructure in Turkey” (Güncelleme, 2009). However, Dr Melih Kirlidog, a Turkish citizen 

who has a PhD in Information Technology, explains that initial tax registration is possible 

electronically but that the process is “so complex and volatile that many people do not want 

to do it themselves” (Kirlidog:2010).  A simplistic design is therefore crucial to ensure 

continued interaction with a web form for first-time taxpayer e-registration. Simplicity in the 

design can be obtained by applying HCI principles efficiently and effectively. 
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Lee et al. (2008:843) wrote that “e-government can facilitate public services offerings in a 

truly standard, impersonal, efficient and convenient manner for both the service provider (the 

government) and service recipient (the citizens)”. This statement could be expanded to infer 

that making the tax registration system for first-time taxpayers an e-government application 

could be advantageous to both the individual registering for tax and the government in 

question. For this reason, the researcher chose the example of first-time tax registration to 

translate a paper-based form into a web form using the appropriate HCI principles for e-

registration. The web form prototype is introduced in the next chapter. 

 

3.6. Conclusion 

 

In this chapter, the following concepts were discussed: 

• the general application of HCI principles and its associated user experiences 

• web forms and its application in electronic registration systems 

• HCI principles that could be used specifically for web form interface design 

and 

• e-taxation - an instance used for this study to explain how HCI principles are 

applied to interface design for a specific web form 

 

The main goal of this study is to illustrate the potential impact of HCI principles in the design 

and creation of a web-based strategy. It is quite evident that each aspect of HCI could play a 

role in the approach to the design and creation method. 

 

Chapter 4 introduces an example of a paper-based form that does not yet have an 

equivalent web form prototype, a first-time individual tax registration process. This web form 

is designed in accordance with the aforementioned HCI principles in the hope of promoting 

an effective and efficient registration process. The product is evaluated by formulating 

specific questions based on the usability goals mentioned in this chapter, following which, 

the web form may then be redesigned if necessary. The final web form prototype for first-

time taxpayer registration is proposed in chapter 5. 
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4. INITIAL WEB FORM DESIGN  

 

4.1. Introduction 

 

This chapter introduces an initial web form prototype for first-time taxpayer registration. As 

mentioned before, no online tax registration system is currently available.   

 

The researcher would like to stress the fact that the initial web form design and application of 

the chosen HCI principles are limited to interface design. The purpose of the study is to 

evaluate whether a web form will allow for efficient interaction and good user experiences 

when appropriate HCI principles are applied to the design. The web form for first-time 

taxpayer registrations is merely an example of how HCI principles may be applied to an 

electronic registration system. The researcher in no way suggests this web form and the 

suggested processes to be followed as a complete and final solution or alternate option to 

the paper-based form process. 

 

The current process for registration and the proposed web form for first-time taxpayer 

registration are discussed in the next section.  

 

4.2. The SARS website 

 

The proposed web form should be accessible on the SARS website. In the researcher’s 

opinion, the current process on the SARS website demands considerable effort by the 

individual tax payer.  First the person has to navigate to the homepage of the SARS website 

(URL: www.sars.gov.za). This person is then directed to the web page displayed in 

Figure 4.1. 

 

The current SARS website could be seen as cluttered and this could cause confusion in 

finding the option for individual taxpayer registration (see Figure 4.2)  
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Figure 4.1:  The homepage of the SARS website  (www.sars.gov.za)  
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Figure 4.2:  Option to navigate to the web page wit h information for individual taxpayers (www.sars.go v.za) 

Option for 

navigating to the 

web page 

containing 

information on 

individual taxpayer 

registration. 
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After navigating to the correct web page, the following web page is presented in Figure 4.3:  

 

 

Figure 4.3:  Web page with information for first-ti me taxpayer registration  (http://www.sars.co.za/home.asp?pid=216)
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The user then has to read the web page to obtain information on how to register for taxation. 

The web page provides the following information in figure 4.4: 

 

• In order to obtain a tax number, the person has to complete the IT77 form (see 

appendix E). The words “IT 77 form” (see section marked “A”) is hyperlinked to 

download the form. One problem with this hyperlink is that it is not underlined, and 

users may not know they have to click on the words to download the form. A user 

may argue that the text colour is blue only to highlight the specific form that is 

required for individual tax payer registrations. This may lead the user to think that he 

or she needs to go to a SARS branch to obtain the form, which could be frustrating 

and possibly promote noncompliance because of transport problems.  

 

• The user has to take the completed IT77 form and the following accompanying 

documents, as specified by the web page (see section marked “B”), to the nearest 

SARS branch: 

o A certified copy of the individual’s identification or passport document 

(Driver’s licenses are not accepted.) 

o The individual’s banking details: a cancelled cheque OR a certified copy of 

the individual’s account statement OR an original copy of the individual’s 

account statement OR an original letter from the bank confirming the 

individual’s banking details  

o Income details for the past three years: pay slips and/or IRP5 documents  

o Proof of residence: rates/electricity bill  

 

After the user has taken all these documents to his or her nearest SARS branch, he or she is 

assigned a tax number. The researcher spent a considerable amount of time on obtaining 

these documents, especially pay slips for the preceding three years. After arriving at the 

Vereeniging SARS branch and waiting in a queue for half an hour, the researcher was told 

SARS did not accept certified copies of bank statements. This meant that the researcher had 

to locate the nearest branch of her bank to ask for a certified original bank statement. After 

an added hour, the researcher finally proceeded to the Vereeniging SARS branch to be 

registered for individual tax. The clerk that assisted the researcher pointed out that SARS 

only needed pay slips for the past three months or one IRP5 document. If a person wanting 

to register had worked for one month only one pay slip would suffice. In the opinion of the 

researcher, the list of requirements on the website could also play a role in noncompliance. 

In the case of first-time taxpayer registration, the web form could for example demand only 
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three pay slips. The researcher would like to propose that first-time taxpayers need only 

upload a certified copy of his or her last pay slip. 

 

Figures 4.2 and 4.5 propose the required navigation and layout of the web page on the 

SARS website that should contain the link for first-time taxpayer registration. 

 

Figure 4.2 displays the option for navigating to the web page that contains information on 

registering for individual tax, just as before. However, when this link is followed, the user is 

directed to the following web page (see Figure 4.5). 

 

In following the current SARS colour scheme (i.e. blue, white and grey for text, and a blue 

hyperlink named “Register for individual tax” have been added to this web page (see Figure 

4.6, section marked “A”). Above this link, strategically placed because users should know 

what they need for registration before they follow this link, instructions are given (see section 

marked “B”). If the link is above the instructions, the user may not read the requirements and 

not have the necessary documentation for uploading when they want to register. 

 

After the user has gathered all the necessary documentation and is ready to register for 

individual tax, he or she can follow the link to open the proposed web form. 

 

The next section introduces an initial web form prototype for individual taxpayer registration. 

This web form will be tested and evaluated by means different data-gathering techniques. 

Method triangulation would follow and the results are considered for the final web form 

prototype (see Chapter 5). 
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Figure 4.4: The requirements for individual tax reg istration (http://www.sars.co.za/home.asp?pid=216) 

A 

B 
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Figure 4.5:  The proposed web page with information  on individual taxpayer registration (proposed web page)   
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4.3. The initial web form design for user evaluatio n 

 

As mentioned before, Rogers et al.’s (2011:19) usability goals have been used to measure 

the usability of the interactive web form. One of these usability goals is “memorability”, which 

allows users to know how to use the form in future situations. As the user does not have to 

register for a second time, this usability goal may not seem important. However, it should be 

considered that the user may make use of the SARS e-filing website to apply for his or her 

tax returns. It is therefore suggested that the main layout of the web form look similar to the 

layout of the registration web form on the SARS e-filing website (see Figure 4.7). 

 

During self-registration the clerk informed the researcher that the IT77 form (see appendix A) 

only has to be completed up to the employer’s particulars on page two. The IT77 form has to 

be signed on page three. The information required from the person who wants to register for 

tax only makes up one and a half of the six pages of the IT77 form. The length of this form 

could be a stumbling block for taxpayers because it appears tedious. The interactive web 

form therefore only contains fields for the required information.  

 

The following information is compulsory for individual tax registration:  

 

• First name(s), surname 

• Postal address, residential address, contact number (work/home/cell) 

• Magisterial district in which the individual resides 

• Identity/passport number 

• Language, marriage status 

• Name of bank, of account holder, type of account, branch number, account number 

• Name of employer, postal address, business address, contact number 

 

Figures 4.6 and 4.8 display the layout and navigation process on the proposed web form. 

When the user follows the link, “Register for individual tax” (see Figure 4.6, marked section 

“A”), he or she is directed to the following web page (see Figure 4.8). This web page 

contains an overview of the information the user needs before proceeding with the 

registration process.  

 

• The user needs a number of documents before he or she can proceed with the 

registration. This documentation includes a certified copy of the person’s 

identification documentation, a certified bank statement with the person’s banking 
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details, a certified copy of his or her most recent pay slip, and a certified copy of 

proof of residence. All these documents must have been visibly certified. For the 

purposes of this study, these documents would be accepted as valid if there is clear 

proof of certification. 

 

• After successful registration, the user is assigned a temporary tax number. 

 

• A SARS consultant will notify the individual within 24 hours whether the documents 

are acceptable. 

 

• The temporary tax number is valid for 14 days from the registration date. The 

individual has to physically submit proof of identification and the temporary tax 

number to the nearest SARS branch within 14 days. The temporary tax number then 

becomes the person‘s permanent tax number. When the individual cannot travel to a 

SARS branch, an alternative solution could be to send SARS scouts to central 

locations such as a police station twice a month to accommodate the 14 day interval.   

 

• The above mentioned information is followed by a scroll box with terms and 

conditions for using the web form when you want to register as a taxpayer for the first 

time.  

 

If the individual ticks the checkbox to agree with the terms and conditions, the “Continue” 

button is enabled and the user can proceed with the registration process. The user is then 

directed to the web form (see Figure 4.9). Note that the design of the proposed web form is 

similar to that of the e-filing web form. The web form starts by asking the user to upload the 

attachments specified as requirements for registration. Each individual requirement is 

accompanied by its own upload field to eliminate confusion. The web form content then 

encompasses the individual’s information requirements.  

 

The discussion in the next section shows how SARS’s websites, the main website and the e-

filing web form, lack some basic HCI principles and how these principles have been 

incorporated into the proposed web form for first-time taxpayer registration.  
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Figure 4.6:  New web page for first-time individual  taxpayers  (proposed web page)

A 

B 
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Figure 4.7:  The web form to register for e-filing  

(https://secure.sarsefiling.co.za/?reg=1&ProcessCod e=QUICKREGISTRATION) 
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Figure 4.8:  Overview of information required for r egistration and acceptance of terms 

and condition s (proposed web page) 
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Figure 4.9: The proposed interactive web form for f irst-time taxpayer registration 

(proposed web form)  
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4.4. Applying HCI principles 

 

The central theme of this study is to apply appropriate HCI principles to e-registration 

systems to enhance the interaction between user and system. An example of a paper-based 

system was chosen to be translated into a web form. Four key HCI principles were identified 

in the literature review, and the absence of these HCI principles is pointed out in the 

example for first-time taxpayer registration.  

 

4.4.1 Visibility 

 

Visibility is an appropriate HCI attribute for an interactive device or system because the user 

learns how to use the device or system simply by looking at it. The home page of the SARS 

website (see Figure 4.1) is evaluated to demonstrate the HCI principle of visibility. The 

current site could be seen as cluttered and function visibility may not be clear. The web page 

contains large amounts of information and hyperlinks, but the information is not well 

organised and the hyperlinks are not underlined (which make these links look like normal 

text). It is therefore possible to state that the functions of options on this web page are not 

clearly visible.  

 

Figure 4.10 is an example of how visibility has been implemented in the web form for first-

time taxpayer registration. The heading of the page is clearly labelled as the “Individual 

Taxpayer Registration” web form (see section marked “A”). The user who accesses this web 

form will immediately know whether he or she is in the right place. All fields are clearly 

labelled with text for the specific field (see section marked “B”). A final example of the HCI 

principle of visibility is the text fields and combo boxes that indicate specific user input is 

required (see section marked “C”).  
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Figure 4.10:  The HCI principle of visibility   

 

4.4.2. Feedback 

 

The feedback HCI principle is an attribute that tells users when and how to proceed when 

using a system. When tax returns are submitted by using the application “e@syFile” (which 

is a downloadable application to control and monitor tax returns), the program simply returns 

to the main layout of the application. There is no pop-up message or feedback from the 

system to inform the user about the status of his or her submission. Users could become 

confused or unsure whether the submission has been successful and start resubmitting their 

entries. 

 

A 

B 

C 
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An example of how the feedback principle has been implemented in the web form is the 

status pop-up message that is shown to the user after the person has clicked the register 

button. If all the required documentation has been uploaded and all the fields have been 

completed, the following message appears (see Figure 4.11): 

 

 

Figure 4.11:  Message box with feedback to user inp ut : Successful  registration   

 

If data have been entered incorrectly, a message box is displayed to inform the user that an 

error occurred in a particular section and he or she can then revise the input (see 

Figure 4.12).  

 

 

Figure 4.12: Message box with feedback to user inpu t: Incorrect user input   

 

4.4.3. Constraints 

 

The HCI principle of constraints restricts user input at a given moment to prevent errors or to 

allow the efficient flow of actions. The SARS website could for example apply a constraint on 

the web page with information on registering for e-filing (see Figure 4.13). The researcher 

suggests that while the checkbox for acceptance of the terms and conditions is unselected, 

the button to continue should be disabled. Thereafter, only when the user accepts the terms 

and conditions, the “Continue” button becomes enabled. The same argument is valid for the 

web form to register for e-filing. Unless all the fields and criteria have been completed, the 

“Register” button should be disabled (see Figure 4.14). When the user input in all the fields 
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matches the masking scheme and all fields have been fully completed, the button to register 

should be enabled.  

 

An example of where constraints have been applied to the web form for first-time taxpayer 

registration is when drop-down boxes are used instead of allowing the user to enter 

information manually. Combo boxes limit a user’s choices, which limit potential errors when 

data are entered manually. Another example of a constraint applied to the web form for 

individual taxpayer registration, is to disable the “Register” button on the form until all the text 

fields have been completed (see Figure 4.15). 
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Figure 4.13: Lack of constraint example: Registrati on process for e-filing 

(https://secure.sarsefiling.co.za/?reg=1&ProcessCod e=QUICKREGISTRATION)   

The Continue button 

should be disabled 

until the checkbox is 

selected.  
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Figure 4.14:  Lack of constraint example 2:  E-fili ng web form 

(https://secure.sarsefiling.co.za/?reg=1&ProcessCod e=QUICKREGISTRATION)

The ‘Register’ 

button should be 

disabled until all 

fields have been 

completed 
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Figure 4.15:  The web form for individual taxpayer registration (proposed web form)  

 

The ‘Register’ 

button is 

disabled until all 

fields have been 

completed 
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4.4.4. Consistency 

 

The HCI principle of consistency comes into effect when interfaces are designed with similar 

operations to achieve similar tasks. If SARS’s main website is compared to the SARS’s e-

filing website, it is clear that the two websites are completely different in design and layout 

(see Figures 4.16 and 4.17).  

 

 

Figure 4.16: SARS main website home page (www.sars. gov.za)  

 

 

Figure 4.17: SARS e-filing home page (www.sarsefili ng.co.za)  
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Consistency in its products is vital for any organisation. It would therefore benefit SARS if its 

websites looked similar and only the contents differed. The main layout of the suggested 

web form for individual taxpayer registration is similar to/consistent with the web form layout 

for e-filing registration. The suggested web form therefore provides a good example of 

consistency (compare Figures 4.18 and 4.19.)  

 

4.5. Conclusion 

 

In the previous chapter four key HCI principles were identified in the literature that could be 

useful in the design of a web form interface. These principles were applied to the interface 

design of a web form example for first-time taxpayer registration in this chapter. 

 

In the next chapter, the results from the method triangulation exercise are discussed. Eight 

respondents participated in the different data-gathering methods so that the usability of the 

web form could be tested.  The outcome of these results is used to re-evaluate the initial 

web form prototype for first-time taxpayer registration and to introduce a final web form 

prototype in Chapter 5.  
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Figure 4.18:  Layout of e-filing web form 

(https://secure.sarsefiling.co.za/?reg=1&ProcessCod e=QUICKREGISTRATION)  
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Figure 4.19:  Suggested layout of individual taxpay er registration web form (proposed 

web form)  
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5. THE TRIANGULATED RESULTS ARE USED TO PROPOSE AN INTERACTIVE WEB 

FORM PROTOTYPE FOR FIRST-TIME TAXPAYER REGISTRATION  

 

5.1. Introduction  

 

After the initial web form was designed, its usability was tested by performing different data-

gathering techniques for method triangulation. Again, method triangulation may be defined 

as comparing the results from two or more data-gathering techniques (Rogers et al., 

2011:225). Eight respondents participated in all of these techniques, which included a 

questionnaire (Appendix B), an interview (Appendix D) and an observation (Appendix C).  

 

For the purposes of observation, all of the participants were monitored during their 

interaction with the web form. All reactions to the system were noted and recorded. All of the 

participants were subsequently interviewed and more in-depth questions were asked. Lastly, 

each participant had to complete a questionnaire in which he or she was asked to rate the 

web form in terms of specific questions formulated with reference to Rogers et al.’s 

(2011:19) usability goals. The participants were also asked to suggest improvements for the 

web form. This criterion forms the basis for the final interactive web form prototype that is 

introduced in this chapter.  

 

5.2. Results from data-gathering techniques for met hod triangulation 

 

Eight respondents were asked to participate in the data-gathering techniques for this study. 

Every respondent participated in all of the data-gathering techniques. All the participants 

were given an opportunity to interact with the web form proposed in Chapter 4. All of them 

received a questionnaire to complete on their interaction with the web form. All of the 

respondents were observed during interaction with the web form and their responses to the 

system were noted. All of the participants were interviewed and more in-depth questions 

were asked. All of the participants signed consent forms (Appendix A) and chose to 

participate in this study. 
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5.2.1 Observation 

 

During observation, the participants were told that they would interact with a web form to 

register as individual taxpayers. The participants were seated in front of a computer with an 

open browser on the simulated version of the SARS home page (see Figure 5.1). They were 

asked to navigate to the web page they thought would contain the information on tax 

registration. When the participants found the (suggested) web page with registration details 

(see Figure 5.2), they were concerned about the documents that had to be uploaded. For the 

purposes of this study, four documents, namely a bank statement, proof of identification, 

proof of residence, and a pay slip had been saved on the desktop of the computer, and the 

participants had to upload these documents in the given fields. The participants then entered 

their personal information and proceeded to register for individual tax. 

 

 

Figure 5.1:  SARS home page (www.sars.gov.za)   

 

Results based on observations: 

• One participant (12.5%) struggled to find the page for individual tax registration. This 

could be because the SARS home page might appear cluttered. 
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• All the participants (100%) expressed concern about the required documentation. 

They were then informed that they had to upload the documents from the computer’s 

desktop.  

 

• The computer-literate participants (62.5%) completed the web form in an average 

period of less than eleven minutes. The average completion time of all the 

participants was less than seventeen minutes. 

 

• Three of the eight participants (37.5%) made mistakes the first time they completed 

the form. They had to repeat the exercise. One of those three participants made 

another mistake. 

 

• All the participants (100%) appeared to be satisfied with the results. 

 

• Four of the participants (50%) did not write the temporary tax number down. 

 

• Two of the participants (25%) asked whether a backup measure was in place to 

obtain the temporary tax number again. 
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Figure 5.2:  Web page with registration details (su ggested web page)   
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5.2.2. Interviews 

 

The researcher conducted in-depth interviews with all of the participants to obtain 

suggestions for improving the proposed web form. 

 

The participants were asked the following questions: 

• Is the design of the web form user-friendly? Give a reason for the answer. 

 

• Is the web form a better solution to register for tax than the current paper-based 

form? Why? 

 

• Is the layout of the web form effective for efficient registration? Elaborate. 

 

• Suggest improvements to the web form. 

 

Results from the interviews: 

• All the participants (100%) agreed that the web form design was user-friendly to a 

certain extent but that it needed a few adjustments. 

 

• Seven of the participants (87.5%) said that they would prefer to register online as the 

web form was short and simple to complete. 

 

• All the participants (100%) said that the layout was consistent with that of the SARS 

e-filing web form and that the web form was easy to understand.  

 

• One of the participants (12.5%) suggested that the address fields had to be labelled. 

The first field, for example, had to be labelled “Street name”, the second field had to 

be labelled “Suburb”, and so on. This participant also stated that the text field for the 

postal code had to be shortened and allow only four digits. 

 

• One of the participants (12.5%) noted that a combo box that had only two entries 

should rather be given as an option between two radio buttons. For example, the 

combo box to select the account type had only two options.  
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• Two of the participants (25%) asked how an individual would obtain the temporary 

tax number if it had been misplaced and suggested that a text field had to be added 

under the field for the cell phone number, stating that the temporary tax number 

would be SMS-ed to that number. One participant also suggested that a text field for 

an e-mail address be added for the tax number to be e-mailed to the address as well. 

This participant stated that a person who would be willing to register for online 

services would probably have an e-mail address. 

 

• One of the participants (12.5%) said that when a user pressed “ENTER” or “TAB”, 

the web form should allow for keyboard navigation. This participant also stated that if 

a user should skip a field by pressing the TAB button, the web form should 

automatically display a warning message saying that the skipped field was required 

for tax registration.  

 

5.2.3. Questionnaire 

 

Questionnaires were given to all eight the participants. The questionnaire comprised two 

pages with closed- and open-ended questions. Specific questions were based on Rogers et 

al.’s (2011:19) usability goals.  

 

Results from the questionnaires: 

• All the participants (100%) claimed to have used web forms for registration before.  

 

• Five of the participants (62.5%) claimed a good level of computer literacy. 

 

• All the participants (100%) agreed that the web form would save time, money and 

effort in registering for tax purposes.  

 

• Seven of the participants (87.5%) said that the web form would be effective in 

registering for individual tax. 

 

• Seven of the participants (87.5%) agreed that the web form was more efficient than 

the paper-based form. 
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• Six of the participants (75%) were unsure whether the web form allowed user 

security. 

 

• Seven of the participants (87.5%) found the web form easy to use and complete.  

 

• All the participants (100%) agreed that the layout of the web form was similar to the 

layout of the e-filing web form and that completing the web form for registration would 

help them to use the form for e-filing registration.  

 

• One of the participants (12.5%) recommended that the web form allow some form of 

signature verification so that travelling to a SARS branch to provide a final signature 

would be unnecessary. The Ascertia (2010) company provides leading signature 

verification products for documents such as .pdf files and .xml files. If SARS wanted 

to incorporate a system that would make it unnecessary for individuals to travel to 

SARS branches, software from Ascertia could be recommended. 

 

Seven of the participants (87.5%) claimed that they would be more willing to comply with 

individual tax registration requirements if an electronic form was available.  

 

5.2.4. Summary of the results 

 

• All the participants seemed (100%) open to the possibility of implementing a web 

form for individual taxpayer registration. 

 

• Seven of the participants (87.5%) preferred to register online for individual taxation.  

 

• During observation, it took on average less than seventeen minutes to complete the 

web form. 

 

• Suggestions were made during the interviews on how the web form could be 

improved. These suggestions included adding labels to certain text fields, using radio 

buttons for certain options instead of combo boxes, allowing efficient keyboard 

navigation, and providing some kind of backup initiative to reclaim a temporary tax 

number.  
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5.3. Final web form prototype 

 

The results from the data-gathering methods used for the method triangulation exercise 

were used to make improvements and changes to the initially proposed web form. Usability 

was tested by means of different data-gathering techniques, and the results were 

implemented to improve user experience.  

 

Suggestions by the participants were carefully evaluated and were implemented to improve 

the web form’s usability.  

 

5.3.1. Navigation to the web form 

 

The navigation process remains unchanged (see Chapter 4). Users can locate the web form 

by navigating to the SARS home page, choosing the option for taxpayers, individuals, and 

following the link that reads “Register for individual tax”. It is recommended that a separate 

menu item be implemented for individual taxpayer registration. However, for the purposes of 

this study the current navigation process remains unchanged. When the user has selected 

the link to register for individual taxation, he or she is directed to the web page that contains 

information on the registration process. The user has to accept the terms and conditions to 

proceed to the web form. Figure 5.11 depicts the improved layout of the web form. 

 

 

5.3.2. Changes to the web form 

 

Changes to the web form are discussed in this section, and the reasons for these changes 

are submitted.  

 

5.3.2.1. Text field added for e-mail address 

 

One participant argued during an interview that anyone who is willing to register for an online 

service would probably already have an e-mail address for correspondence purposes. 

Obtaining the e-mail address from the person who registers for tax would be ideal as a 

backup for sending the temporary tax number allocated to this person. However, the e-mail 

text field is not mandatory as some people may not have an e-mail address (see Figure 5.3). 
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Figure 5.3:  Text field added to the web form for e -mail address 

 

5.3.2.2. Note added under cell phone number 

 

It was brought to the researcher’s attention that a person might forget to write down the 

temporary tax number allocated to him or her and that some form of backup should be 

provided to reclaim this number. The temporary tax number will be SMS-ed to the cell phone 

number provided during registration (see Figure 5.4). 

 

 

Figure 5.4:  Note added under contact number of ind ividual  

 

5.3.2.3. Reminder added if individual does not have  an email address or a cell phone 

number 

 

People without an e-mail address or a cell phone number are to be reminded to write down 

the temporary tax number. A note has to be added under the contact details of the person to 

remind him or her to write down the temporary tax number (see Figure 5.5). 
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Figure 5.5:  Add a reminder to write down the tempo rary tax number 

 

5.3.2.4. Radio button added for account type 

 

It was suggested by one of the participants that a field in which a user has to choose 

between two options should be presented as a radio button instead of a combo box. As the 

IT77 form classifies the two options for account type as Savings or Cheque, the combo box 

for this option has been replaced with a radio button (see Figure 5.6). 

 

 

Figure 5.6:  A radio button is used instead of a co mbo box for the account type  

 

5.3.2.5. Labels added for address text fields 

 

One participant suggested that labels be added to the text fields for the different addresses 

so that the user knows which part of the address should go into which text field. Labels were 

subsequently added to the field for personal addresses and to the employer’s addresses 

(see Figures 5.7 and 5.8). 
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Figure 5.7:  Labels added to address fields   

 

 

Figure 5.8:  Labels added to the address fields for  the employer’s particulars  

 

5.3.3. More HCI principles  

 

Some of the participants suggested improvements to the web form based on two of the HCI 

principles introduced in this study. 

 
5.3.3.1. Feedback 
 

One participant suggested that feedback on errors should be provided while the user is 

registering for tax purposes. If a field is skipped, and the person continues to enter data in 

the next text field, a warning message should appear to draw attention to the error. 

Figure 5.9 shows an error message after a user skipped the text field for “ID number”. It is a 

common HCI principle to display an error message in red as people associate the colour 

with danger (Dix et al., 2004:135). 
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Johnson (2010:74) explains that when error messages appear on websites, it is advisable 

not to use pop-up messages as some users may have their browsers set to blocking all pop-

up messages. The error messages are therefore shown in the body of the web form, located 

near the field in which the error occurred.  

 

 

Figure 5.9: Error message displayed when a user ski ps a field  

 

5.3.3.2. Constraints 

 

Several participants indicated that they had used web forms before (e.g. a web form for 

internet banking). It was suggested that when the branch code of the bank has been 

entered, the bank name be displayed automatically in the relevant text field, and the text field 

then be disabled. One may reasonably assume that a user would be able to provide the 

branch code of his or her bank, as one of the documents that has to be uploaded during 

registration for tax is a certified statement of the user’s banking details (see Figure 5.10).  
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Figure 5.10:  The bank name is displayed and the te xt field is disabled after the branch 

code has been entered  

 

5.4. Conclusion 

 

After the initial web form prototype has been tested for usability, an improved prototype was 

introduced. Eight respondents participated in all of the triangulation methods (including 

observation, interviews and a questionnaire) for usability testing.  The participants were 

asked to suggest improvements to the web form. These suggestions were subsequently 

evaluated and implemented.   

 

The final web form prototype introduced in this chapter is an example of how HCI principles 

can be implemented for good interaction between the user and the system. 87% of the 

participants claimed that they would be more compliant in terms of individual tax registration 

if an online web form, such as the one introduced in this chapter, were available for this 

purpose. 

 

Chapter 6 discusses the research findings, their relevance, and the correlation between the 

literature study and the final results. 
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Figure 5.11:  The new layout of the web form after method triangulation results were 

applied 
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6. RESULTS AND DISCUSSION 

 

6.1. Introduction 

 

The research findings and the relevance of the results are discussed in this chapter. The 

success of the research findings can be measured by the extent to which the results 

correlated with the literature study.  

 

6.2. Discussion 

 

6.2.1 Research findings and their relevance  

 

The main research question in this study asked how the HCI principles could be applied to e-

registration systems. The central theoretical theme of this study was that if a web form for e-

registration was designed based on relevant HCI principles, it could promote an enjoyable 

human-computer experience. The HCI principles of visibility, consistency, constraints and 

feedback were applied to the interface design of a new web form, more specifically, an 

example translated from a current paper-based process. The example identified for this 

study is the process of registering for individual tax for the first time. At present, South Africa 

has no online process available for registering for individual tax. After an initial web form 

prototype was introduced, the web form’s usability was evaluated by comparing the results 

of the data-gathering methods.  

 

Eight respondents participated in all of the data-gathering methods (interviews, observations 

and a questionnaire) (see appendices B, C and D). The triangulated results were evaluated 

and the web form was improved.  

 

The researcher identified that some paper-based processes still do not have an equivalent 

web-based application available. The aforementioned issue lead the researcher to 

investigate e-registration systems and the application of HCI principles in its design. The 

researcher then identified a paper-based process to be translated into a web form. The 

result was subject to the web form being designed and created with reference to basic HCI 

principles that would facilitate interaction between the user and the system. 
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All the participants interacted with the web form and completed a topic-specific 

questionnaire. The participants were specifically asked whether they favoured the 

conventional paper-based form or the web form. 87.5% of the participants preferred the web 

form and rejected the paper-based system.  

 

Although the sample size in this study was small (eight participants), it can be assumed from 

the results that these individuals found the web form to be an enjoyable user experience. 

The participants were asked to substantiate their preference for the web form instead of the 

paper-based form.  

 

The questionnaire results may be summarised as follows:  

 

• The web form process is faster and takes less effort to complete than the paper form. 

• The web form is easier to complete. 

• No papers have to be posted or faxed. 

• There is no need to fill in a paper form or stand in a queue. 

• Web forms are quicker to complete than conventional paper forms.  

• There is no need to travel to a SARS branch during office hours in order to register 

for tax. 

• There is no need to interact with incompetent or unhelpful staff. 

 

All the participants agreed that the web form for registration would save time, money and 

effort and that completing the web form was the better option. The participants were asked 

specific questions that had been formulated in terms of usability goals based on the work of 

Rogers and her colleagues (2011:19). The web form was rated positively for effectiveness, 

efficiency, utility, learnability and memorability. However, the participants were unsure 

whether the web form was secure. For the purposes of this study, the web form was created 

using normal HTML (HyperText Markup Language) coding on a normal HTTP (HyperText 

Transfer Protocol) site. When an individual has to submit confidential information, it would be 

advisable to use an HTTPS (HyperText Transfer Protocol over Secure Socket Layer) 

connection. 

 

There are measures to ensure the security of user input in web forms. Banking sites use 

HTTPS connection sites when their clients log in for online banking. SARS explains identity 

theft as a reason for not having an online tax registration system in place.  



91 

 

 

Identity theft may generally be defined as using another individual’s personal information to 

commit fraud (Li, 2010:379). One method of identity theft that has been exploited is the 

attempt of criminals to register multiple automated entries. “Completely Automated Public 

Turing test to tell Computers and Humans Apart” (CAPTCHA) was implemented for this 

reason. CAPTCHA is a test that distinguishes between computers and people. A typical 

example is an image that contains distorted text at the bottom of a web form used for 

registration (Von Ahn et al., 2008:1465). (See Figure 6.1) 

 

 

Figure 6.1:  CAPTCHA is implemented in the suggeste d web form for tax registration 

to eliminate the possibility of automated computer entries  

 

6.2.2 Correlation of results and literature study 

 

Although only a small subset of HCI principles were implemented in this study, the difference 

in interaction is clearly recognisable. The literature study entailed a detailed overview of HCI 

principles and these principles were illustrated by their implementation in the initial and 

revision stages of the web form prototype. Examples were shown of how these HCI 

principles had been applied in the initial prototype and after triangulation, and some of these 

principles were again highlighted during usability evaluation. 

 

The research questions formulated for this study asked whether an online web form for e-

registration, based on appropriate HCI principles, could promote an enjoyable user 

experience. This possibility was explored and represents the empirical work for the study. It 

was found that a large percentage of the people who participated in the data-gathering 
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techniques stated that the web form would save time, money and effort in the registration 

process, and that they would prefer to use the web form for registration purposes. 

6.3. Conclusion 

 

The researcher emphasised the idea that a user experience could be more pleasant if the 

appropriate HCI principles were applied to web form design. This statement was supported 

by the results of the study. 87% of the participants agreed that the web form for registration 

would save time, money and effort, and claimed that they would be more willing to use a 

web form for tax registration if it were available. The researcher therefore concluded that the 

main research question for this study has been answered positively within the limitations of 

the study. 

 

Chapter 7 provides a broad summary and conclusion, and discusses the limitations of the 

study and possibilities for future research.  
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7. SUMMARY AND CONCLUSION  
 

7.1. Introduction  

 

Research for this study was carried out in the research fields of HCI principles and e-

registration systems. Further research followed on the subset categories of design and 

creation, usability and web forms.  The research was undertaken with the aim of answering 

the question ‘How can HCI principles be applied to the design of web forms so that paper-

based registration processes can efficiently be translated into e-registration processes?’. To 

create such a web form, the researcher first had to understand the requirements of an e-

registration system and which HCI principles, when applied to the design of this web form, 

would promote efficient interaction. An example was identified in the form of first-time 

individual tax registration and the research findings were applied to create a web form for 

this instance. 

 

An initial web form prototype, based on HCI principles to promote efficient interaction 

between the user and the system, was introduced. This prototype’s usability was evaluated 

and triangulation of the results of the data-gathering techniques was performed to gather 

qualitative data. The qualitative data were evaluated and implemented to improve the initial 

web form prototype. A final web form prototype was introduced in Chapter 5. 

 

HCI principles were applied to the web form in order to enhance interaction between the 

individual who registers for tax and the web form. It is the opinion of the researcher that 

effective interaction could promote a positive response in users, and that this in turn could 

promote compliance with a given e-registration system. This opinion is supported by 

Vyravene (2010), Isomaki (2007:39) and Te’eni et al. (2007:2) who believe that technology 

could provoke positive responses in users and promote compliance. It is believed that users 

only care about the input into and the output from the system, and how the interaction affects 

them. 

 

An overview of the study appears in the section below, along with a discussion over the 

manner in which the research results answered the main research question of this study. 
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7.2. Summary of the study 

 

This academic project comprises seven chapters in a logical sequence. The study begins 

with an introduction to inform the reader as to what the project entailed (Chapter 1). In 

Chapter 2 the research methodology is discussed. The second chapter is followed by a 

literature review that explored previous research in relevant fields (Chapter 3). Chapter 4 

introduces an initial web form prototype and chapter 5 introduces the final web form 

prototype after usability evaluation. Chapter 6 discusses the findings and their relevance. 

Chapter 7 contains a summary of the research for this academic project. 

 

Chapter 1: Introduction 

 

This study introduces a new research project. Research has been conducted in the HCI field 

as well as in the field of e-registration systems. A moderate amount of information could be 

found in the literature where these two fields overlap. Very little information could be found 

on the intersection of HCI and e-registration systems where a taxation system is the key 

focus. This intersection in academic research is illustrated in Figure 7.1. 

 

 

Figure 7.1:  The research gap indicated by the thre e study areas  

 

Chapter 2: Research methodology 
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Oates’s (2006:33) model for the research process was selected and implemented. Chapter 2 

discusses the research methodology and development methodology both in general and  in 

detail. This study followed a Design Science Research approach by Hevner, which is also 

explained by Oates as a ‘design and creation’ strategy. Data were gathered by means of a 

detailed literature review and different data-collection techniques (including interviews, 

observation and a questionnaire). These methods produced qualitative data. The research 

conducted for this study was founded on a conceptual framework of the researcher based on 

personal experience. The researcher received ethical clearance to conduct this study. 

 

Chapter 3: Literature study 

 

The literature study forms the basis of an academic project. Before empirical testing can 

commence, existing research findings on related topics have to be investigated. The 

research questions for this study proposed the fields of HCI principles and e-registration 

systems. As this study required the development of a web form for first-time individual 

taxpayer registration, the research field of design and creation that applies to the 

development of the web form was also explored. These research areas were explored in 

detail in the second and third chapter of this academic project. 

 

Chapter 4: Prototype of initial web form  

 

The researcher’s conceptual framework for designing and creating the initial web form 

prototype may be defined as follows: 

 

• A web registration form was needed for individual tax registration. 

 

• The requirements of the IT77 paper-based form was analysed to determine what had 

to be included in the web-based form.  

 

• These requirements were also based on self-registration for individual taxation. 

During which, the researcher had been told that the form only had to be completed 

up to the employer’s particulars (on the second page) and signed (on the third page).  

 

• When the requirements of the paper-based form had been identified, these fields 

were added to the web form. 
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• Specific HCI principles were identified and applied to the web form for e-registration. 

 

• An initial web form prototype was introduced (Chapter 4). 

 

• The initial web form prototype was evaluated by means of different data-gathering 

techniques and the results were triangulated. Eight respondents participated in 

different data-gathering techniques, including observation, interviews and a 

questionnaire (Chapter 5). 

 

• A final web form prototype was introduced after improvements based on the research 

results were implemented (Chapter 5). The HCI principles of visibility, feedback, 

constraints and consistency (Rogers et al., 2011:26) were implemented in the first 

prototype. The usability goals (Rogers et al., 2011:19) of effectiveness, efficiency, 

usability, learnability and memorability were achieved. 

 

Chapter 5: Results from data-gathering techniques and final web form prototype 

 

Chapter 5 starts with a discussion on the results of the different data-gathering techniques. 

Eight respondents participated in different data-gathering techniques. The participants were 

observed during interaction with the initial web form prototype. All eight of the participants 

were interviewed and had to complete the questionnaire. The questionnaire contained 

specific questions relevant to the central theme of this study.  

 

The results may be summarised as follows: 

 

• The computer-literate participants (62.5%) completed the web form in an average 

period of less than eleven minutes. The average completion time of all the 

participants was less than seventeen minutes. 

 

• Suggestions to improve the usability of the web form were submitted during the 

interviews. These suggestions were evaluated and implemented in the final web form 

prototype. 

 

• Questionnaire:   

o All the participants had completed web forms before.  
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o 87.5% of the participants preferred the web form for individual tax registration.  

 

o 87.5% of the participants agreed that the web form would save time, money 

and effort.  

 

o 87.5% of the participants agreed that the web form was the better option for 

individual tax registration.  

 

o 87.5% of the participants said that the web form was effective, efficient, 

usable, easy to learn to use, and would promote interaction with the e-filing 

registration form. (The usability goal of memorability (Rogers et al., 2011:19) 

was achieved by designing the web form to look similar to the e-filing 

registration form.) 

 

o 75% of the participants were unsure whether the web form would promote 

user safety. (This issue is addressed in Section 7.3.)  

 

The triangulated results were evaluated and used to improve the initial prototype. A final web 

form prototype was then introduced (Chapter 5). 

 

Chapter 6: Discussion of the findings 

 

The researcher emphasised the idea that a user experience could be more pleasant if the 

appropriate HCI principles were applied to web form design. This statement was supported 

by the results of the study. 87% of the participants agreed that the web form for registration 

would save time, money and effort, and claimed that they would be more willing to use a 

web form for tax registration if it were available. The researcher therefore concluded that the 

main research question for this study had been answered positively within the limitations of 

the study. 
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7.3. Limitations of the study and possibilities for  further research 

 

This study had certain limitations, and opportunities for further research are summarised 

below.  

 

• HCI principles.  Numerous HCI principles have been defined and are available for 

application. Four of these HCI principles were selected for this study. More HCI 

principles could be implemented in a more extensive study. 

 

• Individual tax.  This study was limited to registration for individual taxation. 

Opportunities for further research would be available if HCI principles were for 

example introduced for business registration and tax practitioners.  

 

• Safety.  The usability goal of user safety was not fully addressed. This study 

concentrated on the safety and validity of SARS registration in a very limited way.  

 

• Computerised registration.  The web form layout was limited to interaction with a 

standard computer. Small handheld devices are currently used to access the internet 

(e.g. cell phones). An opportunity for further research would be to scale the web form 

for mobile use (Nielson, 2000:353). 

 

• Functionality.  The web form introduced in this study is a limited prototype coded in 

basic HTML language. This implies that the web form could be redesigned and 

implemented as a fully functional and secure system. 

 

7.4. Conclusion and contribution to the IT field  

 

The main research question of this study was answered by the research findings and the 

method triangulation exercise results. When time, money and effort are kept to the minimum, 

users may be more willing to comply with requirements. The participants in this study 

preferred to interact with a web form to register for individual tax instead of the current 

paper-based registration form. The web form was designed in accordance with a number of 

HCI principles in order to facilitate the interaction between the user and the system.  
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This study reflected on the intersection of the two research fields of HCI principles and e-

registration systems. Limited resources were available, highlighting a research-opportunity in 

the academic literature and therefore an opportunity for further research.  

 

The researcher trusts that her efforts would contribute to the IT field and proposes guidelines 

for using HCI principle in e-registration system design, more specifically, for designing and 

creating a web form prototype for individual first-time tax registration.   

 

The contribution to the literature may be defined as follow: 

 

• Electronic registration systems are widely used. The researcher translated a paper-

based form into a web form for a process that does not yet have an e-registration 

system available. 

 

• HCI is a broadly researched topic but the researcher applies HCI principles to a new 

example and this contributes towards new research within the discipline. 

 

• Little research was available on the intersection of the fields of HCI principles and e-

registration systems. This dissertation adds knowledge to this direction of research 

and proposes possibilities for future research.  

 

IT is a broad research discipline and offers many subset research areas. By reflecting on the 

intersection of the two subset research fields that this study explored, it can be concluded 

that the researcher made a contribution towards the IT discipline.  
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APPENDIX A: CONSENT FORM  

 

 

 

CONSENT FORM 

 

Participant # : _________________________ 

 

 

I hereby state that I volunteer to participate in the evaluation study conducted by Miss. JT 

Terblanche from the Vaal Triangle Campus of the North-West University. 

 

I was informed that the study focuses on the possible contribution HCI principles can make 

towards web form design, with specific reference to a tax system for new tax payers. 

 

I will be asked to complete a short questionnaire, answer a few in-depth questions in the 

form of an interview, or take notes on my experience with registering for tax following the 

paper-based method/be observed while using the tax registration web from. 

 

All the information gathered during this study, including my name, will be kept at a 

confidential level and I am allowed to withdraw at any time during the study. I have the right 

not to participate. I have the right to anonymity. 

 

 

__________________________________    ___________________ 

         Signature of Participant        Date 
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APPENDIX B: QUESTIONNAIRE 

Participant #:  
 
Please tick the appropriate box and answer the open -ended questions. 
 

 
 

What is your level of computer literacy? 

Expert Good Fair Novice 
        

Have you used a web form before? 

Yes No 
    

If yes, what was the web form used for? 
 
 
 
Which method do you prefer for first-time individual tax registration? 

Paper-based Web form 
    

 
Why?  
 
 
 
Tick the appropriate box: 

The web form...     
Strongly 
Agree Agree Average Disagree Strongly 

Disagree 

is well designed              

is user-friendly              
saves time in the registration 
process         

 

saves money in the registration 
process         

 

saves effort in the registration 
process         

 

is a better option for registering for 
tax         
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Usability Goals:  

 
Effective  – In your opinion, would the web form be an effective solution for individual tax 
registration? 
 
 
 
 
Efficient  – Would you say that the web form allows an individual to register for tax at a more 
efficient rate than that of the paper-based process? 
 
 
 
 
Safety  – Does the web form incorporate any measures to allow user safety? 
 
 
 
 
Utility  – Can the web form be used for first time tax payer registrations? 
 
 
 
 
Learnability  – Is it easy to learn how to use the web form when interacting with it for the first 
time? 
 
 
 
 
Memorability  – Does the web form encourage the individual to make use of the e-filing 
system? 
 
 
 
 
Any recommendations for the web form: 
 
 
 
 
Would you be more compliant towards registering for tax if it was electronically possible? 
Please give a reason for your answer. 
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APPENDIX C: OBSERVATION FORM 
 
Observation – Participant #:  __________________ 
 
Time taken to complete registration:   _________________ 
 
Observation Notes: 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
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APPENDIX D: INTERVIEW FORM 
 
Interview – Participant #: ____________ 
 
Is the design of the web form user friendly? Give a reason for the answer. 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
_________________________________________________________________________
_________________________________________________________________________ 
 
Is the web form a better solution to register for individual tax than the current paper-based 
form? Why? 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
_________________________________________________________________________ 
 
Is the layout of the web form effective for efficient registration? Elaborate. 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
_________________________________________________________________________ 
 
Make suggestions for improvement of the web form. 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
_________________________________________________________________________ 
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APPENDIX E: IT77 FORM 

 



114 

 

 



115 

 

 



116 

 



117 

 

 

 



118 

 

 


	COVER 18042013
	CONTENTS 18042013
	BODY 18042013

