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ABSTRACT

Online Questionnaire Builder (OQB) is web-based survey software that provides complete set of
tools for users to conduct the overall survey process from questionnaire design and distribution to
the presentation of the survey results. This paper delivers the implementation a comprehensive
set of guidelines for the design of online questionnaires via our survey software. The guidelines
are drawn from relevant disparate existing studies. Implementation of the design principles are
mainly concerning the survey structure, layout, navigation, formatting, response format and
guestion types. The design principles are incorporated within the survey creation software to
guide questionnaire design according to best-practice, while the benefits of online-questionnaire
delivery can be achieved.
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INTRODUCTION

Questionnaire is one of the data gathering techniques in order to collect requirements. It is a set
of written questions that are distributed to a large number of potential participant. The participants
are selected using samples of target population and the purpose. Nowadays, the distribution of
guestionnaire whether using paper-based, electronic medium and web surveys. According to
Lumsden (2005), Internet has the potential to revolutionize online questionnaire because it
provide several advantages over traditional survey methods in terms of cost, speed, appearance,
flexibility, functionality and usability. Additionally, Web-based surveys have the advantage of low
cost and quick distribution. Furthermore, Andrews et al., (2003) has mentioned that web-based
surveys provide the ability to transfer survey responses directly into a database, eliminating
transcription errors and preventing survey alteration by the survey respondent.

A recent environmental scan of online-questionnaire design tools found that little, if any, support
is incorporated within these tools to guide questionnaire designers according to best-practice
(Lumsden & Morgan, 2005). Lumsden (2005) stated that online-questionnaires are often criticized
in terms of their vulnerability to the standard survey error types such as, non-response, sampling,
and measurement errors. Non-response errors occur when individuals fail to respond to the
invitation to participate in a survey or abandon a questionnaire before completing it. Sampling
error arises when all but a small portion of the anticipated respondent set is alienated as a result
of, for example, disregard for varying connection speeds, bandwidth limitations, browser
configurations, user requirements, and so on during the questionnaire design process. The
measurement errors are caused by the result of poor question wording or questions being
presented in such a way that inaccurate or un-interpretable answers are obtained (Dillman,
2000). The aforementioned survey error types are likely to occur when an online-questionnaire is
poorly designed, which actually lead to respondent’s confusion and frustration in completing the
survey. Therefore, it is vital that the design of online questionnaires should incorporate a
comprehensive set of guidelines. Addressing such requirement, we identified fundamental design
guidelines, based on existing guidelines for paper-based and web-based questionnaire design. In
this paper, we present the implementation of the proposed guidelines via our survey creation
software called Online Questionnaire Builder (OQB).



The paper is organized as follows. Firstly, we explain briefly the design guidelines derived from
previous research, to be implemented in OQB. Secondly, we present the architectural description
of the system. A detailed description on how we have incorporated the proposed design
guidelines as part of our survey creation software is delivered in next section. This is supported
with a demonstration of online questionnaire which is generated by our survey tool. Finally, we
highlight future directions of the software development, followed by conclusions.

SUMMARY OF QUESTIONAIRE DESIGN GUIDELINES

It is important that the development of web-based survey system guided by reasoned design
principles. According to Kaczmirek (2005), the three essential recommendations for web survey
is user-friendly, trustworthy and explicit. Survey by Bowker & Dillman (2000), implicitly assume a
cultural model of cognition in that they rely heavily on the expectation that readers will employ a
conventional “paper logic” while filling out the web survey. The following section summarizes the
selection of design guidelines that will be implemented in our software. The proposed guidelines
derived from Norman et al.,, (2003) and Lumsden (2005). A detailed discussion of the
guestionnaire design guidelines can be found in our previous paper, Zurina et al. (2007).

Layout

The overall aim of questionnaire layout should be clarity, resulting in a survey document which is
easy to follow for respondents. The question and answering process should be uncluttered and
easy to complete. There should be clear separation between different questionnaire sections. The
length of the each page should be appropriate to the number of questions in a particular survey.
Avoid using frames when designing an online questionnaire, as frames can make pages difficult
to read, print and increase load time. Locate field labels close to their associated fields so that
respondents can easily make the association. Eliminate confusion between instruction and
guestions.

Organization Structure

The survey should be organized accordingly starting from welcome message, introduction
message, main questionnaires and finish with appreciation message. Welcome message is the
place to insert motivational message. The introduction message section is where the researcher
explains the objectives of the survey, security and privacy term. For the main questionnaires the
users present the questions and define answer format. The survey should finish with
appreciation message to the respondent for their time and effort in completing the survey.

Navigation

Navigation refers to the method used to find information within a web site and it is a visible
segment to the end user. The navigation element should allow user to find and access
information effectively and efficiently. The navigation items that can be used namely, button,
hyperlink and scrolling.

Formatting

There are several elements in formatting that need to consider which are related to
guestionnaires appearance such as text, color and graphics. According to Madge et al., (2006),
text appearance is based on font, size and decoration. Color can sometimes attract people but it
is important to use them wisely. The colors for text and backgrounds should always be high
contrast. As being mentioned by Lumsden (2005), graphic should be kept to a minimum wherever
possible to enhance download time and increase the accessibility of online-questionnaire.



Response Format

Drop-down boxes is useful when the answer in a long list. Radio buttons is very useful when
there is a need to select from among mutually exclusive items. Check boxes are differed from
radio button where the respondent is allowed to select more than one answers. Text input as
response format need to consider the size of the box. The usage of scrolling around the text box
if possible, should be avoided. This type of input control is very useful in open-ended questions.

Question Types

In general there are two types of questions in a questionnaire namely, closed-ended and open-
ended. Open-ended question is an open question where the response is collected verbatim. It is
very useful if the survey aim to get the qualitative aspects of a particular topic where the
respondent has a chance to respond the question in details. Closed-ended question can be
categorized as Dichotomous Question (two-answer question), Multiple-choice, Rank order
scaling, Rating Scale, Skip Question, which are easy to analyze.

SYSTEM OVERVIEW

OQB is a questionnaire generator that will assist the researcher in doing self-administered survey
using web-based technology. The software is developed using technologies such as HTML, CSS,
JavaScript, and PHP. For the data storage we use MySQL and the Apache is used as Web
server. The following Figure 1 shows the architectural overview on OQB which can be divided
into three layers which are presentation layer, application layer and data layer. The presentation
layer is the user interface of the system. Here, the user uses web browser (for instance, Internet
Explorer) to access OQB via online. In the application layer, the web server receives user's
request. The server may retrieve data from data storage for processing the request, before
returning relevant results to the web browser.
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Figure 1: System Architecture

A typical sequence of questionnaire creation, implementation and completion can be described
as follows. Firstly, the author must be registered with the system. This is followed by the login
process, and then the survey design. When an author creates a questionnaire, the title of the
guestionnaire, organization that conducts the survey, welcome and appreciation messages must
be specified (Figure 2). Next, the author can add questions in the survey starting with selecting
type of question to be asked and add set of responds set if needed by the type of question added
(Figure 3). The author also has option to modify the online questionnaire created. Finally the



guestionnaire will be deployed via online. The author must specify the email of prospective
respondents in the system to send the URL of questionnaire created. Finally, the respondents
may access the URL received in their emails to complete the online questionnaire.

Questionnaire Title: IPENILAI'—'\N KURSUS

Crganization: IPeJabat Pendaftar UTeM

Welcome Message/ Introduction Penilaian ini adalah bertujuan untuk mendapatkan -
Message maklumbalas peserta mengenai kursus yang telah hd

Appreciation Message

Terima kasih atas kerjasama anda. Untuk Maklumat lanjut =
mengenai penilaian ini sila hubungi phaftar@utem.edu.my =

B
Figure 2: Form to specify questionnaire title and other details

QUESTICON TYPE (PLEASE SELECT TYPE OF QUESTION)
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i Single Line Input  Ezzay

Figure 3: Type of question

Design Guidelines Implementation

The following section demonstrates with examples on how the proposed questionnaire design
guidelines are incorporated into the design of automated online system for creating and
distributing questionnaires. The demonstration includes questionnaire for evaluating the short
courses organized by university.

Layout

As recommended in designing the layout of the survey, the survey generated should be
uncluttered and easy to complete. To support this recommendation, the survey is presented in
one scrolled page with the contents aligned vertically (Figure 4a). Survey consists of several
pages is divided into sections as long as it can display in one-page per section. Question and its
answering options are included on the same page (Figure 4b). In several pages survey, the
guestion is divided into one question per page and the user need to use navigation function in
order to move from one question to another question. To do so, the system needs more effort
from user in order to finish the survey. It differs from one-page scrolled survey where the user
only needs to answer the question and use the scroll bar where the questions reach the end of
the page.
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Organization Structure

In term of organization structure of the survey, the generated survey is started with welcome and
introduction message as shown in (Figure 5a), and then user may choose to continue to the main
guestionnaires. After the last question is answered and the ‘submit’ button is activated, the
appreciation message will be displayed (Figure 5b).

PENILAIAN KURSUS

Penilaian ini adalah bertujuan untuk mendapatkan maklumbalas peserta mengenai kursus yang telah
dijalankan oleh Unit Latihan

Penilaian ini diterbitkan oleh Pejabat Pendaftar UTeM. Sebarang pertanyaan sila hubungi
ppendaftar@utem.edu.my

Teruskan

Figure 5a: Example of welcome and introduction messages

Terima kasih atas kerjasama anda. Untuk maklumat lanjut mengenai penilaian ini
sila hubungi pdaftar@utem.edu.my

Figure 5b: Example of appreciation message
Navigation

The navigation elements implemented in OQB survey are buttons, hyperlinks and scrolling.
Button is used to navigate respondent from one question to another question and submit the
respond to the system. The use for button is more when the survey is divided into section where
respondent need to click the ‘Next question’ button when they finish with current question (Figure
4b). It is contrast with scrolling function where it is more useful when the questions are presented
in one-page survey (Figure 4a). Respondent needs to scroll to the bottom of the page to reach to
the last question and ‘Submit’ button.

Formatting

OQB supports familiar type of font, such as Arial with black colour. In future, we are planning to
provide more options for the user to specify standard font color, type and size for representing the
survey contents. The colours for the texts and background are high contrast (Figure 4a).

Response Format and Question Types

The response format supported in OQB are drop-down boxes (for the answer in a long list), radio
buttons (for the selection among mutually exclusive items), check box (for the selection of more
than one answers), text-field and text-area (for open-ended questions). The author is able to
choose type of question in the survey. For open-ended questions they may choose to the
response format between single line input and essay format (Figure 4a). On the other hand, for
the close-ended question, the options available are, such as dichotomous question and multiple-
choice question delivered via radio buttons, checkboxes and list menu. Besides, the system also
supports rank order scaling as in Figure 4b. For a rank order scaling question, the list of
responses is given with a sufficient distinct visual appearance so that they can be differentiated
from ordinal question. Table 1 summarizes the questionnaire design guidelines and its
implementation in the Online Questionnaire Builder.



Table 1:

Questionnaire design guidelines

Element Guidelines Implementation
Layout Avoid cluttered The question and answering process are aligned
displays vertically to make them easier to read.

Placement of
guestion and its
response set

Question and its elements of response will be displayed
on the same page.

Clear separation
between different
guestionnaire

Sections are separated via horizontal line.
Section headings and sub-headings are differentiated via
different text appearance.

sections

Appropriate page | Single scrolling page is supported, while long

length questionnaire is presented within several linked pages.
Frames Frames are not supported in the questionnaire design.

Forms and fields

Field labels placed closely to their associated fields.

A button is placed in away it will be easy to identify.
Instruction pertaining to a given field appears before the
field.

Numbering Each question is numbered sequentially, even when the
questionnaire is divided in sections or parts.
Instructions Instruction and questions are presented in different

format to eliminate confusion.

Organization

Appearance of

Contents are presented in a systematic way, starting from

Structure guestionnaire the welcome message, and then introduction message,
contents is followed by the main questionnaire, and finally the
arranged appreciation message.
accordingly In future, exclusions/security questions will be supported,

which can determine whether respondents need to be
excluded from the survey.

Navigation Navigation For a survey author, buttons (exit, return to previous
elements allow section) are available on each page of the website to
user to find and ease author to develop his/her own questionnaire.
access For the respondents, buttons are available to browse the
information questionnaire, navigate from one page to another page
effectively and and also to allow them to skip non-appropriate questions.
efficiently.

Formatting Text Standard font type is supported. Default text colours in
black. Options to specify text appearance based on font,
size and decoration will be included the software in
future.

Colour The colours for texts and background are high contrast.
We are planning to add formatting tool where the author
can specify the background colour of questionnaire as
well.

Symbols Symbols such as circles, arrows, boxes. Asterisk will be
included to guide the respondent through out the form.

Response Possible The system supports common response formats such as

Format and | response format list menu, radio button, checkbox and text input.

Question are supported.

Types Question Types Support closed-ended and open-ended questions. Skip

Question (type of question is used to determine, based
on a respondent’'s answer where the question should
jump to when the question path is response directed) will
be implemented.




CONCLUSION

This paper has delivered the implementation of a comprehensive set of guidelines for the design
of online questionnaires via Online Questionnaire Builder. The comprehensive set of guidelines
for online-questionnaire design is vital in order to improve subjective reaction to surveys delivered
online, because the quality of data depends entirely on respondent engagement and interest in
the subject matter. Our future work focuses on the implementation of the remaining guidelines in
the design process of our software. We will be also looking into enhancing the current user
interfaces of the system and adding more tools to support questionnaire design via online.
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