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Abstract 
 

Elicitation of user interface design for Web applications is a process to gather precise information from users to aid software engineers in 

designing the user interface according to users’ wants and needs. There are several issues that are related to the user interface design if 

they do not fulfill users’ expectations. For instance, software engineers misunderstand what users need and lack of information from 

users about the requirements to design the user interfaces. Thus, the elicitation of user interface design is vital in order to reduce the prob-

lem especially for Web applications. This research proposes an interview-based approach to elicit user interface design for Web applica-

tions. A prototype tool has been developed to help software engineers elicit the user interface requirements from users precisely. The 

evaluation shows that the proposed approach has the possibility to reduce the misunderstanding in user interface design with the focus on 

input control elements. 
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1. Introduction 

User interface can be described as the interaction from users with 

any devices such as mouse and keyboard. Jincheng et al.1 state 

that user interface is the foremost and replaceable components of 

any software. User interface design (UID) for a Web application 

involves users who use the Web to perform the task that should be 

completed. The eliciting process of UID for a Web application is a 

process to gather more precise information from a user with regard 

to the requirement functionality via the UID for the Web applica-

tion that will be developed. This research anticipates that the pro-

posed approach and its tool can be used to guide the process of 

elicitation of UID for Web applications from users. 

UID specifies what user needs in term of look and feel of a soft-

ware system and what software engineers understand based on 

user requirements. However, sometimes software engineers devel-

op user interfaces with little or few supports or guidance from 

professional user interface designers2. Besides, UID is a mind 

boggling process towards the achievement of a software system 

such that planning an interactive system which is attractive, acces-

sible, and easy to use is a challenging task3. UID is the design of 

interfaces that users can see from any devices such as computers 

and tablets. Galitz4 defines the UID as “a subset of the field of 

study called human-computer-interaction (HCI)”. HCI covers the 

possibility to support individuals interact with machines5. UID 

acts as an intermediary for the user to interact with the system and 

it only focuses on interfaces and in this research Web application 

will be the focus. 

Web application is a common application to people nowadays. 

Web-based applications can be categorized into seven classes6 as 

shown in Table 1 in spite of the fact that a given application may 

belong to more than one class. 
 
 

 

Table. 1. Category of Web applications6 

Category Examples 

Informational Online newspapers, product catalogs, 
newsletter, service manuals, online 

classified, online electronic books  

Interactive  

(User-provided information 
or customized access)  

Registration forms, customized 

information presentation, online games  

Transactional Electronic shopping, ordering goods and 

services, online banking  

Workflow Online planning and scheduling systems, 
inventory management, status monitoring  

Collaborative work 

environment  

Distributed authoring systems, 

collaborative design tools  

Online communities, 
marketplaces  

Chat groups, recommender system that 
recommends products or services, online 

marketplaces, online auctions  

Web portals  Electronic shopping malls, online 
intermediaries  

More applications nowadays are being relocated into Web applica-

tions. UID for Web applications should focus on its functionality 

to offer simple, intuitive and responsive user interfaces that give 

the user a chance to complete things with less exertion and time. 

According to Zhu7, a user interface portrays the elements of a 

Web application without explaining its utilizations and how the 

capacities are executed, and also the UID depicts the presentation 

of input and output as parts of the user interface. Islam and 

Bouwman8 state that interface sign can be called as the important 

elements of Web user interfaces such as navigational links, small 

images, thumbnails, short text, and button. Elements of interfaces 

consist of four categories which are input controls, navigational 

components, informational components, and containers. Table 2 

describes the function of each element according to the categories. 
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Table. 2. Elements of user interface design9 

Input Control 

Element Description 

Buttons  Indicates an action upon touch and is typically labelled 

using text, icon or both  

Checkboxes  Permit user to select one or more options. It is typically 

best to show in a vertical list  

Date picker  Permit users to select date so that the data is constantly 

organized and input into the system  

Drop-down 
lists  

Similar to the radio button. But are more solid letting 
you save space. Consider adding text to the field so that 

user identifies the essential act  

List boxes  Same as checkboxes but are more compact and can 

support a longer list of an option if needed.  

Radio buttons  Permits users to select one item at a time  

Text fields  Permit user to enter text either a single line or multiple 

lines  

Toggles  Permit users to change a setting between two states 
which are most effective when states on/off are visually 

distinct  

Buttons  Indicates an action upon touch and is typically labelled 

using text, icon or both  

Navigational Component 

Element Description 

Breadcrumb  Permit users to recognize their current location  

Icons  Basic image as an instinctive sign to helps users to 

navigate the system  

Image 

Carousel  

Allow users to browse through a set of items and make a 

selection of one if they so choose  

Pagination  Divides contents between pages and permit users to skip 

between pages  

Search field  Permit users to enter keywords and submit to search the 

index  

Sliders  Recognized as track bar which permits users to set or 

alter a value  

Tags  Permit users to find content in the same category  

Informational Components 

Element Description 

Message 
boxes  

Small window that provides info to users and needs an 
action before proceed  

Modal 

window (pop-

up)  

Needs users to cooperate in some way before they can 

return to the system  

Notifications  An update message that states something new  

Progress bars  Specifies where a user is as they advance through a 

sequence of steps in a process  

Tooltips  Permit users to see suggestions when they hover over an 
item  

Containers 

Element Description 

Accordion  Vertically loaded list of items that show/hide 

functionally  

The input control elements are the focus to elicit UID using the 

proposed tool for this research. They include buttons, check boxes, 

date picker, drop-down list, list boxes, radio buttons, text fields, 

and toggles. In addition, a CSS is also an important aspect in de-

signing Web documents. Paulson10 believes that many developers 

use CSS to create stylesheets and to define different elements for 

each Web page. The properties are animation, backgrounds and 

borders, basic box, basic user interface among others11. Although 

many integrated development environment (IDE) nowadays pro-

vide CSS, software engineers may overlook some aspects when 

eliciting user requirements that should be included in the UID. 

Avoiding any misunderstanding earlier in UID is crucial, at the 

same time it should follow the detail guidelines or the best prac-

tices when designing each element of UID. Hence, the main goal 

of this research is to propose an interview-based approach to elicit 

UID for Web applications. The prototype tool of the proposed 

approach should guide software engineers in eliciting UID from 

users. 

Section 2 describes the related work followed by the proposed 

approach in Section 3. The evaluation is elaborated in Section 4. 

Finally, Section 5 concludes the study and its possible future work. 

 

2. Related Work 

The related work adopts the systematic literature review (SLR) to 

identify the gaps in current research and to give a system or foun-

dation with a specific end goal to position new research activi-

ties12. There are limited existing works that use the SLR as their 

method to review UID issues systematically with different focuses. 

The work by Ngadiman et al.13 discusses the attractiveness and 

learnability factors in Web applications. Besides, Islam14 also 

uses SLR review as the method to identify the strengths, gaps, and 

challenges of the related work for the semiotics perception in user 

interfaces. In another study, the SLR has also been used to a phys-

ical exploration of some related works to identify the criteria and 

gaps of usability and security in UID respectively15. 

With regard to the issues associated with UID, Eisenstein and 

Puerta16 state that the design issues involve the stylistic prefer-

ence and flexible standard of achievement as human designers 

frequently follow the organization and ignoring any strict rule-

based processes. This means that the proposed components make 

design tasks to be difficult to computerize. Hussey17 states that 

recording and documenting of UID has a deficiency in accurate 

method to be used by developers. The experimentation, explora-

tion and continual assessment are the creative processes that are 

commonly non-linear and iterative which the modern user inter-

faces inexplicitly supported18. The user-centered method is still 

underused and hard to understand by software development teams 

as it is developed independently among software engineering 

community19. 

Wenting et al.20 report that with different background of users, a 

different cognitive processing that affects the way they use the 

computer that may lead the UID as a significant issue in infor-

mation processing system. Usability complications are unbearable 

as it affects the software systems negatively21. While UID is still 

not generally used even though it is being a set of proven, well-

documented, contextualized approval for solving problems in UID 

as the designers lack of the tools to help them to resolve UID 

problems22. The user interface has become complicated as sys-

tems face the ambiguity when suitable functions are combined but 

cannot be fully used23. 

The current solutions in UID elicitation include the use of metada-

ta to store the elements of Web application user interfaces where 

software engineers can manage the elements dynamically without 

having to go through the codes24. The approach uses the user 

interface metadata editor as the tool to manipulate the metadata of 

user interface that allows people to edit the elements of user inter-

face. The work by Ghiani et al.25 proposes MashUpEditor that 

allows end users to create the Web by reusing the existing compo-

nents without requiring any knowledge of JavaScript. It has an 

editor to create new mashup widget from existing Web application 

components using a Web browser. Besides, it also uses an intui-

tive and familiar copy-paste metaphor to create novel Web appli-

cations. 

By combining two presented features that are XML-content using 

Web 2.0 components, different output formats and application 

architecture using semantic Web facilities, the Web interfaces are 

generated automatically through an architecture for building and 

modeling application26. Lastly, Bojnord27 proposes WebSTUIRE 

that can assist developers to elicit and analyze user interface re-

quirements by using a combination of both scenario-based and 

prototyping techniques. This tool also helps developers to com-

municate with the end user in a Web-based environment. Thus, 

our proposed approach aims to eliminate some of the weaknesses 

derived from the SLR by providing an interview-based approach 

in UID elicitation with the support of a tool to guide software 

engineers. The details of the SLR are available in our previous 

work28. 
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3. Proposed Approach 

The proposed approach will gain and elicit information from the 

user about the UID with the focus in input controls elements for 

Web applications. The prototype tool provides the questions for 

the criteria that need to be elicited by the user regarding the ele-

ments used in Web applications. The detailed explanation of the 

case study is further elaborated based on the individual code, as 

stated in the Appendix. The analysis is categorized based on input 

elements as stated in Table 2. 

3.1 Conceptual Diagram 

Figure 1 illustrates the proposed approach that includes all input 

controls to elicit the elements of UID for Web applications. 

 
Fig. 1. Conceptual diagram of the proposed approach 

 

 
Figure 2 shows the four main requirements in the tool based on the pro-

posed approach. The actors are user and developer. 

3.2 The Prototype Design 

The conceptual diagram is the reference to develop the prototype 

tool based on the functions and the elements of input controls of 

UID. The prototype tool consists of two main parts that are client 

and Web application information, and the element of input con-

trols of UID. Figure 3 illustrates the algorithm. 

 
Fig. 3. Algorithm for prototype tool 

 

Firstly, the tool will prompt the user to input their information 

such as name, email, and company name respectively denoted as 

ClientInfo. Then, the user needs to input the name of the Web 

application, select the category and type of the Web application, 

describe the user of the Web application, and lastly, describe the 

functionality of Web application denoted as WebInfo. For the 

category of the Web application (webCat), the user can choose 

one of the eight categories of a Web application, and it will 

prompt the type of Web applications (webType) according to what 

categories that user chooses (see also Table 1). From Figure 3, 

webCat_1 and webType_1 denote the category and the type of the 

Web application respectively. 

3.3 The Implementation 

Three categories in the prototype tool include information catego-

ry, elicitation of input controls, and summary of the selected crite-

ria and its respective elements. Figure 4 shows the screen shots of 

the prototype tool. 
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Fig. 4.  Screenshots of the prototype tool 

4. The Evaluation 

The evaluation comprises two tasks: Task 1 (insert client and Web 

application information) and Task 2 (elicit user interface input 

controls). For Task 1, users need to access the prototype tool fol-

lowing the steps as described in previous section with regard to 

ClientInfo. Task 2 requires users to select each input control ele-

ment and users need to view the provided form from the case 

study, which is SyerIlmu.com before starting to elicit the input 

controls as in Table 3. 
 

Table. 3. Overall steps for users to elicit input controls 

Step Input Con-

trol 

Description 

1 Button Select type of button used, position, font family, 
and font size  

2 Radio Button Choose the shape, font family, font size, radio 

button size, position, align choices and 

description, border, and organization of the 
selection of the radio button  

3 Checkbox Choose font family, font size, checkbox size, 

border, orientation, align choices and 
description, and organization of the selection of 

the checkbox  

4 List Box Choose the font family, font size, list size, box 

size, border, caption align, selection of lists, and 
summary of list box  

5 Drop Down 

List 

Choose font family, font size, list size, box size, 

prompt button, and caption position  

6 Date Picker Choose font family, and font size  

7 Text Field Choose font family, and font size  

8 Toggle Choose font family, and font size  

The respondents were final year students in Software Engineering 

program invited from Faculty of Computing, UTM. Ten respond-

ents with two different backgrounds who were students with a 

freelance job in Web application development and students with-

out Web development experience. Those with Web development 

experience during their six-month industrial training were consid-

ered as respondents with experience. The questionnaire was dis-

tributed to each respondent, which took place at Faculty of Com-

puting, UTM.  

SyerIlmu.com was chosen to test the proposed approach to elicit 

UID using the prototype tool. The tasks covering the Add Group 

Member form of the portal comprises several input controls that 

are, button, radio button, check box, list box, drop-down list, date 

picker, and text fields. Users were provided with the manuals that 

explain the objectives and the guidance to complete the tasks. 

Each respondent needed to complete all tasks before answering 

the questionnaire. 

4.1 The Questionnaire Design 

The questionnaire consists of four sections: Section A: Task, Sec-

tion B: Personal Information, Section C: Research Study and Sec-

tion D: Prototype Tool. Section B includes respondents’ personal 

information that are gender and experience in developing Web 

applications. Section C derives the opinions from the respondents 

about the study using the Likert scale 1 (low) to 5 (high). Users 

were directly asked about their opinions on the proposed approach 

used in this study. The structure of the questions for the study is as 

in Table 4. 
 

Table 4. Questions on the research or the study 

Code Question 

S1 Interview-based approach is suitable to elicit UID 

S2 UID is the essential part in developing Web applications  

S3 Software engineers should give extra attention to the UID for 

Web applications according to clients’ wishes  

Section D involves the use of the prototype to elicit the selected 

function in the case study. The questionnaire focuses on the ex-

ample questions from the prototype tool to elicit the input controls 

of UID. The user was asked on how satisfied they were when 

using the prototype tool in eliciting the user interface elements. 

Section D seeks respondents’ opinions about the prototype tool 

itself. The questions are listed in Table 5. 
 

Table 5.  Questions on the prototype tool 

Code Question 

Q1 Based on the case study uses the prototype tool, do you agree that 

the questions related to every part of the Web page can help both 
users and software engineers to elicit the UID in Web 

applications?  

P1 Type of font family used  

P2 Size of the font used  

P3 Position of user interface elements  

P4 The number of choices for the radio button/checkboxes/ list 

boxes/dropdown list  

P5 The chosen border for the radio button/ checkboxes/list boxes/ 
dropdown list  

P6 Align choices and description for radio button/checkboxes  

P7 Organisation of the selection for radio button/checkboxes  

P8 Position for radio button/ checkboxes  

P9 Orientation for checkboxes  

P10 Caption align/position for list boxes/ dropdown list  

P11 Recommendation to choose either radio button/check box/list 

box/ drop-down list  

P12 The type of button  

P13 The shape of radio button  

P14 Selection of list for list box  

P15 Summary for list box 

P16 List size for dropdown list  

P17 Prompt button for dropdown list  

Q2 Does this prototype tool help to elicit the input controls of UID 

for the case study?  

Q3 Do you think it is easy to use the prototype tool?  

Q4 Do you think the prototype tool is useful to software engineers 

when eliciting UID, as in this case study the input controls? 

Q5 Do you have any suggestions to improve the tool?  

4.2 Analysis and Findings 

Figure 5 shows the respondents’ demographic in which male re-

spondents were 70% of all the subjects. In term of experience, 

60% of them had one to two years of experience in Web develop-

ment. 

 
Fig. 5. Respondents’ demographic 

 

Three general questions related to the research study were provid-

ed. The question codes listed in Table 4 were used, and the scores 

based on the Likert scale were calculated as shown in Table 6. The 
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analysis shows the highest mean is for S2 that is 4.5. This con-

cludes that most of the respondents agreed that the UID is essen-

tial when developing Web applications besides for the aspect of 

S1 and S3 with the mean 4.0 and 4.2 respectively. 
 

Table. 6. Section in questionnaire set 

Respondent S1 S2 S3 

R1 4 5 4 

R2 3 4 4 

R3 4 4 5 

R4 4 5 5 

R5 4 5 5 

R6 5 4 4 

R7 5 4 3 

R8 4 4 3 

R9 4 5 5 

R10 3 5 4 

Total score 40 45 42 

Mean score 4.0 4.5 4.2 

Note: Rx denotes Respondent no. x 

Figure 6 shows the mean for each code under Q1 as stated in Table 

5. The analysis depicts that respondents gave the most positive 

opinion towards question P4, which is the prototype tool can help 

the user in choosing the number of choices for radio button, check 

boxes, list box, and drop-down list. The lowest mean is in question 

P5 and P13 that is 3.4 respectively. This implies that most of the 

respondents partially agreed on the aspect of the border and shape 

of the radio button. 

 
Fig. 6. The mean for each question under the main question Q1 

 

For Q2, eight out of ten respondents agreed that this prototype tool 

could help in eliciting the input controls of UID for the case study, 

while two respondents responded that a prototype tool is a moder-

ate tool that can help in eliciting the input controls. On the other 

hand, half of the respondents agreed that the prototype tool is easy 

to use, while the other half of the respondent partially agreed that 

the tool is not easy to use, but too hard to understand when re-

sponding to Q3.  

For the response to Q4, six of the respondents agreed that the pro-

vided prototype tool is useful to software engineers when eliciting 

UID for input controls. Only four of the respondents partially 

thought that the prototype tool is an average tool that could help 

software engineers to elicit the input controls of user interfaces. 

For Q5, respondents were required to give suggestions on how to 

improve the prototype tool. From the questionnaire, three re-

spondents suggested that the design of the prototype tool should 

be more interesting so that any users will know the important of 

UID for Web applications. Furthermore, another three respondents 

recommended that each question to be stated more clearly, so that 

the users will not be confused in using the tool. Two respondents 

recommended that the prototype tool should give an example of 

the user interface that has been chosen. 

5. Conclusion and Future Work 

UID is an important aspect when designing Web applications. 

Misunderstanding between software engineers and users can be 

eliminated by eliciting users’ requirements specifically for UID 

besides functional and non-functional requirements. Thus, the 

proposed interview-based approach has shown the possibility to 

reduce the misunderstanding via the prototype tool that adopts the 

approach with the focus on input controls element. Future work 

includes the expansion of the proposed approach in three other 

elements of UID and providing the views of the designed user 

interface in the tool. 
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