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3 Abstract

Context: Websites ar?e the most frequently used application type.Over the past couple of decade’s
Web Data Entry Fomf}s have become the commonly used medium for online data entry. Websites
perform various ﬁmctions for example e-commerce, file sharing, blogs. All these functions require
users to submit their I;ersonal information in order to create an account, purchase an item, and give
feedback and to obtair’i’ a service. Therefore Web data entry forms are used by majority of websites as
a communication medium between users and website owners to facilitate and customize online
transactions and to improve data entry accuracy and efficiency. Hence the ease of use of Web Data
Entry Form is quite in%portant and thus, usability plays an important role in it.

Problem: Study of litferature shows that various sets of heuristics have been proposed for Web Data
Entry forms. However most of the web data entry form heuristics have not been validated and consist
of limitations. As these heuristics are not validated and don’t cover all aspects .Therefore there is no
consensus as to which set of heuristics are most suitable and effective in addressing majority of
usability problems reg;.rding web data entry forms. Thus there is a need to compose an optimal set of
usability heuristics ancll to validate the optimal set of usability heuristics

Objective: The main focus of this research thesis is to compose an optimal set of usability heuristics
that are suitable in addressing majority of the usability problems regarding web data entry forms and
are effective in designing web data entry forms. Similarly to validate the optimal set of usability
heuristics by performiﬁg usability testing

Research method: A systematic mapping study is conducted in order to identify the data entry
problems faced by users and to identify the usability heuristics that exist in literature for designing
web data entry forms. The usability heuristics obtained through systematic mapping study are not
enough and consisted of limitations. Therefore online help repositories, online help manuals, online
articles, websites and:books are searched to increase spectrum of usability heuristics. It helps in
finding industry based usability heuristics. The industry based heuristics consists of heuristics based
on experience and best practices of usability experts and practitioners. It helps in finding heuristics
which are effective in cjlesigning web data entry forms and addresses majority of the usability problems
regarding web data entry forms. The usability heuristics obtained are categorized as Usability

Heuristic set 1(Common Heuristics) and Usability Heuristic set 2(Common plus Others heuristics).An
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Chapter one ,‘ : Introduction

1.9. Research Objective

t

i

The objective of this research is to:

e Analyze tlie usability problems related to Web Data Entry Forms

o Identify the usability heuristics that exist in theory for designing web data entry forms

e Compose an optimal set of usability heuristics for polio information web data entry
forms that are suitable in addressing majority of the usability problems regarding web
data entry i’orms as well as effective in designing them

e Conduct a;l experiment by designing polio information web data entry forms with
usability Heuristic set 1 (Common Heuristics) and usability heuristic set 2 (Common
plus Othersf Heuristics)

o Evaluating: the usability of object that is polio information Web Data Entry Form

developed in our experiment by performing usability testing
1.10.1 Study Context |

In this research thesis an experiment is conducted in which the web data entry forms are designed

on the basis of usabifjty heuristic set 1 and usability heuristic set 2 for polio information web

application. it

1.10.2 Data Collectiog

All the data regarding, data entry problems faced by users and the usability heuristics that exists
for designing web data entry forms is collected by conducting a Systematic Mapping Study. The
data collected through systematic mapping study is not enough and consist of limitations.
Therefore online repositories, online help manuals, online articles, books and websites are
searched, to increase our spectrum of usability heuristics and to obtain industry based heuristics

that are derived from experience and best practices of usability experts or practitioners.
1.10.3. Data Analysis Method

Trend analysis technique is used to analyze the data collected through systematic mapping study
in different digital libraries

H
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1.10.4. Evaluation Method

After implementing polio Information web data entry forms designed using usability heuristic set
1 (Common Heuristics) and usability heuristic set 2(Common plus Others Heuristics), they are
evaluated by performing usability testing with real users. Usability testing of Polio information
Web Data Entry Forms provide the results that whether the Web Data Entry Form designed using
usability heuristic set 1 is better in comparison with web data entry form designed using usability
heuristic set2 or vice versa. A semantic differential questionnaire is used as an inquiry method to

take feedback from user and is self-administered and printed.
1.10.Research Method

A systematic mapping study is conducted in order to identify the data entry problems faced by
users as well as the usability heuristics that exist in literature for designing web data entry forms.
The usability heuristics obtained through systematic mapping study are not enough and consisted
of limitations. Therefore online repositories, help manuals, online articles, websites and books are
also searched to increase our spectrum of usability heuristics as well as to obtain industry based
heuristics. These industry based heuristics consists of usability heuristics that are based on
experience and best practices of usability experts or practitioners . This helps in obtaining heuristics
which are effective in designing web data entry forms and addresses majority of the usability
problems regarding web data entry forms. The collected usability heuristics that exists literature
for designing web data entry forms and the industry based heuristics obtained from online
repositories are categorized as usability heuristic set 1(Common Heuristics) and usability
heuristic set 2(Common plus others heuristics).An experiment is designed to compare the usability
of two set of heuristics. To implement Web Data Entry Forms for polio information web
application based on usability heuristic set 1 and usability heuristic set 2 .The usability of
implemented polio information web data entry forms designed with usability heuristic set land
usability heuristic set 2 are evaluated by performing usability evaluation i.e. usability testing
with a group of users. The inquiry method such as questionnaire is used to gather subjective data
from the user in order to capture user experience and to assess usability .Thus it determines that

whether the composed usability heuristics set 1 and usability heuristic set 2 is beneficial or not

Usability Heuristics for Designing Web Data Entry Forms 9
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1.11. Thesis Outline

The research thesis is organized as follows: chapter 1 provides Introduction, Background,
Research Objective, ;Gap Analysis, Research Motivation and Research Process. Chapter 2
describes systematic ;napping study and mapping of data entry problems with heuristics and
literature. Chapter 3 describes the categorization of web data entry form heuristics with Nielsen
and Schneiderman usability heuristics in detail. Chapter 4 presents experiment design and
implementation by déscribing dependent variables, hypothesis formulation, and the screen shots
of system implemented (i.e. polio information application domain).Chapter 5 describes usability
testing of polio inforx;nation web data entry forms designed with usability heuristic set 1 and
usability heuristic se’é 2 .Chapter 6 discusses results and analysis and chapter 7 describes

conclusion, discussion and future work
}

+
¢
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Chapter two Systematic Mapping Study

2.1. Systematic Mapping Study

The objectives of conducting systematic mapping study are as follows:

e To provide an overview of a research area and allows to identify the type and quantity
of research as well as the results available within it that research area
e A mapping study is performed at a higher level with the aim to identify research gaps as
well as the evidence to conduct future research
e We conducted a systematic mapping study in two phases with the following objectives:
1. To address the first research question by identifying the data entry problems faced
by users that exits in theory
2. To address the second research question by identifying the usability heuristics that

exists in theory for designing web data entry forms

Therefore a systematic mapping study is conducted to provide coverage of research area .It
ensures that none of the data entry problems faced by users while filling web data entry forms as
well as the usability heuristics that exist in theory for designing web data entry forms are missed
The protocol used for system mapping study is shown below:

2.1.1 Systematic mapping process

Systematic mapping study consists of following processes and outcomes:

Process steps

. Selection Data Extraction & | Execution
i Research Question Search Plan | Criteria mapping process  § 7}
Identify Scope All papers Relevant papers Classification in Results
Systematic map
QOutcomes

Figure 2: Systematic Mapping Process
In the systematic mapping process diagram shown above

ﬂ [Shows outcome which is generated from each step of systematic mapping process]

Usability Heuristics for Designing Web Data Entry Forms 12
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[

_ -7 [Itrepresents hc;>w outcome becomes input of each step of system mapping process]
The first phase of sygt;ematic mapping study was used to study data entry problems faced by
users in order to do classification and gather primary studies regarding the data entry problems

that are faced by user"siwhile filling web data entry forms

3!

2.1.1.1 Data Entry Piroblems
a. Research Question (Identify Scope):

3
The first step of systematic mapping study is “Research Question “in which the research
questions should be defined on the basis of objective of research. As an outcome the scope

of research is id;entiﬁed which is used as an input to 2" phase of systematic mapping study

i.e. Search plan
H
We conducted Systematic mapping study in order to study the following research questions
t
RQ1) what data entry problems are reported by researchers in theory?
!

it

b. Search Plan (Ali papers):

The second stei) of systematic mapping study is “Search plan” also known as search
strategy in whiéh the primary studies are identified by using search strings in different
digital libraries- or databases. In our systematic mapping study the primary studies regarding
data entry problems faced by users in web data entry forms are identified both manually and

by using search string in the following digital libraries
¢ Digital I;ibraries

%
The following digital libraries are used:

1. IEEE Explorer

2. ACM digital library
3. Science Direct

4. Sp_i'inger Link

5. qugle Scholar

T4

Usability Heuristics for Designing Web Data Entry Forms 13
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Chapter two : Systematic Mapping Study

e Search String
A Pilot te§ting is performed on the search string. The following search string is used

in diﬁ‘ere;it digital libraries to identify the primary studies regarding the data entry

problems ffaced by users'in web data entry forms
R
(Web AND (Data Entry AND (Form OR Screen)) AND (Problem OR Error OR Issues))

IEEE Xplorer=16 results
ACM digital library= 41 results
Sp::'_inger 1ink=100 results
Sci;ance direct=70 results

Goiogle scholar =80 results
¢. Selection Crite}ia (Relevant papers)

After obtaining the primary studies i.e. initial set of papers from the digital libraries, the
relevant papers for studies are selected by applying inclusion and exclusion criteria. The
inclusion and exclusion criteria describes that which papers are be included or excluded.
During selection of papers we closely examined the title, keywords and abstract of each study
in order to detern;;ine that whether that paper or study is relevant. In case of the papers whose
abstract did not give sufficient information, than the full papers are downloaded. Therefore
the abstract, int}oduction and conclusion was read in order to get relevant papers .The

following inclusion and exclusion criteria is used to select relevant papers:
¢ Inclusion Criteria

The following inclusion criteria is used to select relevant papers:
1

»  Only those studies are included that described the usability problems related to
Web data entry Forms.

» Only Conference and Journal papers are included

* Time period for systematic mapping Study is set between year 2000 to year
2014

» Research papers written in English language are included only

Usability Heuristics for Designing Web Data Entry Forms 14
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2.1.1.2. Heuristics f:or designing web data entry forms

Chapter two Systematic Mapping Study

a. Research éuestion (Identify Scope):

}
i

v T

o

As mentioned above the first step of systematic mapping study is “research question” in
which the resgarch' question is defined in order to identify the scope of research. As an
outcome the:scope of research is identified which is used as an input to 2™ phase of
systematic ma:pping study i.e. Search plan

We conducteé a systematic mapping study to address the following research question

L]

RQ2) What‘Usability Heuristics exists in the theory for designing Web Data Entry

Forms?

$

b. Search Plaﬁ (All papers)

In our systematic mapping study all the primary studies regarding the usability heuristics
that exists in literature for designing web data entry forms are identified both manually
and through séarch string in the following digital libraries

¢ Digital libraries

The following digital libraries are used:

IEEE Explorer
. ACM digital library
. Science Direct

. Springer Link

N W N

. Google scholar

e Search string
A Pilot testing is performed on the search string. The following search string is used
in the above mientioned digital libraries to identify the primary studies regarding the

usability heuristics that exits for designing web data entry forms

s Usability AND (Review OR Analysis OR Assessment OR Evaluation OR Inspection)
AND (Data Entry AND (Form OR Screen))

Usability Heuristics for Designing Web Data Entry Forms .17
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d.

Systematic Mapping Study

Data Extraction Strategy:

The following data extraction strategy is used for extraction of papers regarding usability
heuristics that exists for designing web data entry forms digital libraries

=S

Orecorts LY ,,“,4 93 recorts 207recerts 85 recetts

. A

. _Discardin Ucate papers = 400

Inctusion/exclusion criteria

finally extracted papers= 25

Figure 4: Data extraction strategy related to heuristics for designing web data entry forms

e. Data Extraction Process (Classification)

A Microsoft excel sheet is used to document the data extraction process in order to do

classification. Each column in the excel sheet contains category of classification

scheme

The following data is extracted from each paper in excel sheet during data extraction

process

Date of publication to view the number of latest studies

Are the usability heuristics being validated and which usability evaluation
technique is used?

Is heuristic evaluation being performed?

All the general details such as Author name ,Source or publisher, Number of

citations, name of journal and conference in which the paper is published

Usability Heuristics for Designing Web Data Entry Forms

19



Chapter two Systematic Mapping Study

»  Type of study such as whether it is ajournal paper or a conference paper

f. Execution of Systematic Mapping study

* Results
The total number of finally extracted papers related to heuristics for designing web data

entry forms with respect to the digital libraries are described below:
IEEE: 4
ACM: 11
SPRINGER LINK: 3

SCIENCE DIRECT: 5

GOOGLE SCHOLAR: 2

TOTAL: 25
Data Extraction Questions Total Percentage
Are usability heuristics being validated Total: 10 Percentage: 40%
Journal papers: Total:12 Percentage:48%
Conference papers: Total:13 Percentage:52%
Is heuristic evaluation being performed Total:3 Percentage:12%

Table 2: Data extraction results related to heuristics designed for web data entry forms

2.1.1.3. Mapping of Data Entry problems with heuristics and limitations

All the relevant papers obtained regarding data entry problems faced by users that exists in theory
are mapped into broad categories. For example all the data entry problems related to incorrect data
entry are mapped into “incorrect data entry problem category”. This mapping of problems is done
in order to observe that for which category a specific problems exists as well as to avoid duplication
of studies. Similarly all the usability heuristics that exists in literature are mapped into broad

category of heuristics. For example all the usability heuristics related to error messages were

Usability Heuristics for Designing Web Data Entry Forms 20
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Chapter two Systematic Mapping Study

mapped into broad category of error messages with limitations of heuristics. This mapping of
usability heuristics is done in order to observe heuristics that exists for each category and

limitations of heuristics.

2.1.1.3.1. Data Entry Problems

a) Incorrect Data Entry

Al-Saleh, 2012 [10] emphasizes that Complex data entry fields or the data entry fields in a web
data entry form which involves complex responses increases the likelihood that user enters
invalid or incorrect data. It emphasizes the importance of inline validation for Data entry fields
in Web Data Entry Forms that involves complex responses or answers and have high probability
that the user enters incorrect information. It emphasizes that incorrect and erroneous data entry

errors can occur due to the ignorance of immediate feedback in web data entry forms

A. Javier et al,2011 [12] emphasizes that while entering date into the web data entry forms
data entry errors can occur due to wrong date entries by the user. This happens if user selects

wrong entries from menu or if the user press wrong keys on the keyboard

M. Levis et al, 2008 [16] states that the most vulnerable part of web application are its web
data entry forms .An essential aspect of creating usable web data entry form (that are used to
collect information from users) is to check the validity of information entered by the user.
Therefore the data entered through the form must be validated .It discusses that one of the
biggest problem with web data entry form is that many websites fail to use mechanisms or
validation process to validate the basic data input by user in order to confirm that the basic data
input by user is valid and correct .They trust the user and lets him validate his own data input
which results in invalid input and database full of useless information It describes that in many
websites validates the email address but incorrectly .For example if the user enters email
address with two @ symbol or two dot symbol than the user is specified that incorrect email
address is entered[16]. However it does not checks the order of @ and dot in email address i.e.
if the user enters incorrect sequence it is still considered as valid input. Therefore email address
does not uses an activation or validation process in order to confirm that a valid email is entered

by user. Similarly if the user enters numeric and special characters into personal details web

Usability Heuristics for Designing Web Data Entry Forms 21
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data entry form it is still considered as a valid data input. Therefore no validation process or

mechanism is used in order to confirm that valid personal details are entered by user

S. Mirjam et al,2012 [18] emphasizes the importance of error messages which act as an important factor
for data entry web forms, which helps to indicate the problems that occur when data is entered in web
data entry forms and provides solution regarding how to solve them. In web data entry forms the data
entry errors can occur due to incorrect typing e.g. if a user enters a password once and is required to re
type the password again as a result the user types wrong password again .Therefore an error message
of passwords don’t match can occur due to incorrect typing. It also discusses [18] that in web data entry
forms there is no standardized way of presenting error messages within web forms such as location of
error messages at the top of the form or below the form results in inconsistencies across different sites,
causes confusion. Similarly the location of error messages at the top of the web data entry forms lowers

the predictability i.e. likelihood and results in confusion as well as incorrect data entry.

S. Shrikant et al,2013[19] describes a pilot study that was conducted using experimental interface to
evaluate the frequency of data entry errors that occur when neither the local language nor mother tongue
is used for data entry by the rural users in India. The rural users have less access and awareness with
computers which could result in data entry errors. In this study data entry errors occur due to missing

digit, wrong digit and double data entry.

Yuan Ling et al, 2013 [20] describes that data entry errors occur in electronic medical record

system forms due to missing data or missing sections
b) Incorrect Data Format

A. Javier et al,2011 [12] describes that the most common issue regarding date entry input is
the design of date entries and emphasizes that while entering dates in web data entry forms
errors occur due to wrong date format entry . Thus it is important to provide guidance to the
users about the expected format to consider while entering date in web data entry form. This
can avoid ambiguities and errors which occurs due to wrong format .Date formatting errors
occurs due to wrong format. For example when the user enters correct date but chooses wrong
format such as the user is required to enter date in month-day-year format but user firstly
enters day than month and year or when the user is required to enter date in two digits format
but the user enters date as single digit. Date formatting errors occurs if format restrictions are
not stated

Usability Heuristics for Designing Web Data Entry Forms 22
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Chapter two . Systematic Mapping Study

S. Mirjam et al,2012 [18] emphasizes the importance of error messages which act as an important
factor for data entry web forms, which helps in indicating problems that occur while entering data in
web forms and pro;/ides solution regarding how to solve them. In this paper the data entry errors occurs
in web forms if inc}orrect format is used for date éntry .For example the user is required to enter date
in date month and yfear format but the user firstly enters month than date and year or the user is required
to enter year in 4 diigit format but user only enters 2 digits .Therefore an error message of incorrect

H
format is shown to user

3

Yuan Ling et al,2013 [20] describes that data entry errors occurs in electronic medical record
!

system due to incorrect format of data such as if only numbers are required to be entered and

user enters some other format

¢) Missing Format Specifications in Web Data Entry Form

Seckler mirjam, 2014[14] conducts an empirical eye tracking lab experiment in which the
participants are asked to enter information in either original or improved version of three
online forms whicSh are taken from authentic company websites and according to Seckler [14]
and [15] data en@ errors occurred frequently in web data entry forms due to missing format
specification e.g. Users are annoyed as they did not know the rules of specification for

username and password field

d) Quality of Data; in Data Entry

C. kuang et al. (2010) describes that data quality is the most challenging problem while filling
an online web data entry form. The challenging problem of data quality occurs [21] [22] due
to lack of expertise in form design, field constraints not correctly specified and due to

validation logic ,

e) Absence of Help in Web Data Entry Forms

Carlos Alarcon, 2013 [23] describes that in web data entry form the user expects to see a board
with some clue or advice as what data must be entered. The absence of such advice or clue

makes the user uses his or her intuition to see how the system reacts.

&

i
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Systematic Mapping Study

2.1.1.3.2. Usability Hpuristics for Designing Web Data Entry Forms

a) Inline Valida;f‘ion in Web Data Entry Forms

!
Al Saleh et al,2012 [10] describes effective ways of presenting inline messages in web data entry
forms and emphas‘!izes the importance of inline immediate feedback. Inline immediate feedback can
be categorized a§§ confirmation type feedback, suggestion type feedback and limit type
feedback. Conﬁx;mation type feedback consists of inline messages on web forms which
provides confirmation that whether the user has entered the data correctly. In Suggestion type
feedback a set 61':. valid answers are presented in the form of suggestions to the users, so that
the user can chogse from them the possible answer., It discusses an eye tracking study which was
conducted to analyze the behavior of different users while filling web data entry forms .Results
shows that a large amount of users respond to inline immediate feedback when the feedback
message is related to error handling or warning in comparison to confirmation message

feedback [10]. It does not examines the user interaction with inline immediate feedback

especially with warning or confirmation messages

M. Levis et al. (2008) [16] provides validation of email address but incorrectly .For example
if the user enters email address with two @ symbol or two dot symbol than the user is

specified that incorrect email address is entered .It does not checks the order of @ and dot in

N
{)q email address 1e If the user enters incorrect sequence it is still considered as valid.

Therefore email address does not uses an activation or validation process to confirm that a
valid and correctlemall address is entered by user [16]. Similarly ifthe user enters numeric
and special charécters into personal details web data entry form it is considered as a valid
data input Therefore personal details does not uses an activation or validation process to
confirm that a valid and correct personal details are entered by user

b) Form Layout :

‘1

Seckler mirjam,-2014 [14] presents an empirical eye tracking lab experiment in which the
participants are asked to enter information in either original or improved version of three
online forms which were taken from authentic company websites. The basic goal was to

study the effect of a set of usability heuristics or guidelines proposed by the authors [14]
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c)

d)

4

i
4
Y

[15] on the u’s}bility of both original and improved version of web data enﬁy forms. It
describes that in web data entry forms use format familiar to user’s i.e. Allowing users to
provide answe'ls in a format familiar to them in case of unambiguous answers. Do not use
unnecessary data entry fields and multicolumn layout in web data entry forms .The size of
data entry ﬁelés matches with the expected length of answer. The heuristics proposed in
both studies [1?1] and [15] focuses only on online newspaper registration forms and do not
explore longe'riforms with more than one page e.g. e government forms. Similarly the most
frequent issues in improved versions of web data entry forms are the unappealing design
of web data entry forms containing too many data entry fields and burdensome captcha

fields which leads to wrong entries [14][15]
{

Multiple Selection of Options

Seckler Mirjim*{[14] and [15] describes to use radio buttons for up to four options and drop
down menu for more than four options. Similarly use Drop down menu and checkboxes to
restrict nmnbe£ of options. The heuristics proposed in both studies [14] and [15] focuses
only on online newspaper registration forms and do not explores longer forms with more
than one page 5e.g. e government forms. Similarly the most frequent issues in improved
versions of web data entry forms was the unappealing design of web data entry forms
containing too Emany fields and burdensome captcha fields which leads to wrong entries
[14][15]

t

Javier et al [32] describes that for selecting multiple options use checkboxes and list boxes
‘The heuristics presented for multiple selection of options are not validated i.e. empirically
tested using real forms in realistic user situations to see whether they really improve

usability of web form design[32]

Form Submission in Web Data Entry Forms:

Seckler Miljifp [14] and [15] discusses that at the end when the web data entry form is
filled and th? form is submitted disable the submit button to avoid multiple form
submissions .I?isabling submit button takes longer time and annoy users. The heuristics or
proposed in boljch studies [14] and [15] focuses only on online newspaper registration forms

and do not exblores longer forms with more than one page e.g. e government forms.
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e .
Similarly the fnost frequent issues in improved versions of web data entry forms are

unappealing désign of web data entry forms containing too many data entry fields and

burdensome qaiptcha fields which leads to wrong entries [14][15].
K e) Design of DateiEntries in Web Data Entry Forms

§
Javier et al 2011 [12] describes that the most common issue regarding date entry input is the
design of date er;'tries and emphasizes that while entering dates in web data entry forms two
different type of ferrors occurs that are incorrect date format and incorrect date entry Thus
it is important to Eprovide guidance to the users about the expected format to consider it while
entering date in data entry form, in order to avoid ambiguities and errors which occurs due
to wrong format ;nd wrong entry of date. In this study an empirical online study is conducted
with one hundreéi and seventy two participants for comparing different design versions that
are used for desiéning input field for date entries. Date is entered by using six design versions
such as using three separate input fields for day month and year entry. For year using data
entry field that is twice the size of month and day field. Use three drop down menu for day

month and year éntry. Use one input field with date formatting requirements inside or to the

- %U -

left of input field and using calendar for date entry This study is [12] conducted in a rigorous
lab setting so the participants do not entered real dates but copied from memory in user
interface which results in date entry format errors. Therefore validity of presented findings
are less. Similargly the date entry tasks are very repetitive. The heuristics that is findings
reported in this paper for entering date are not validated i.e. empirically tested in real and
natural environment using real forms in realistic user situations, to see whether they really

leads to better usability, [12]

Seckler Mirjim [14] and [15] discusses that for date entries use drop down menu or an input
field and place the formatting requirements inside the input field or at the left of input field
to avoid date formatting errors. The heuristics proposed in both studies [14] and [15] focuses
only on online newspaper registration forms and do not explores longer forms with more
than one page such as e government forms. Similarly the most frequent issues in improved

versions of web data entry forms is the unappealing design of web data entry forms

__‘ _._w-._
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containing too many data entry fields and burdensome captcha fields which leads to wrong
entries [14][15] %

H

Ly
f) Format Restrictions

¢ f

i
Seckler Mirjim [14] and [15] discusses to use format specification for the data entry fields that

4

&

et

needs to be described in a specific format. The heuristics proposed in both studies [14] and
[15] focusses only on online newspaper registration forms and does not explores longer forms
with more than orfle page i.e. e government forms. The participants assigned to improved
versions of forms mentioned that the most frequent issues are the unappealing design of web

data entry forms céntaining too many fields and the burdensome captcha fields

“Javier et al [17] describes to use field format restrictions in online web data entry forms to

i impose rules with regards to the content and format of data entry fields such as minimum

password length of date entry format. This study discusses that there are two important factors
to communicate format restrictions that is timing and content restrictions. In timing the format
restrictions appearé in the form of an error message after an erroneous input occurs.. Use format
example or state format specification to communicate content restrictions. Javier et al [17]
discusses four different ways to impose format restriction in online web data entry forms such
as no visual formgt restriction, format example, format specification and using both format
example and forrrfat specification. No visual format restrictions informs user with an error

H
message rather than format restrictions in case of erroneous input. Format example provides a

small amount of iﬁformation in the form of an example with respect to the format. Use format
specification to st;t the desired format. In this study the imposed rules of restrictions are
artificial .It [17] does not analyzes that which type of restrictions are easy or difficult to
understand and e{}en with these format restrictions users made errors. The study is conducted
: in a rigorous lab ;etting and the tasks are not embedded in real settings like shopping or
; registration process Similarly the heuristics presented in this paper are not validated i.e.
: empirically tested using real forms in a realistic setting to see whether they can lead to usable

form design[17]
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errors which occurs for the first time when an input field is filled by the participants and it
appears all at once after the form is submitted. Whereas consecutive errors occurs if some
fields are submitted wrong again. It studied and tested only error messages embedded directly
within the form such as AEA (afterward embedded all at once), AEO (afterward embedded
one by one) and IE (immediate embedded). All the dialog methods for presenting error
messages are discarded. In AEA method after the user submits the data the form is returned
to the users with error messages placed at the right side of data entry field. In AEO method
the form is returned to the user and only one error message is placed on the right side of
erroneous fields in immediate embedded the error message appears on the right side and it
disappears after successful correction. [28] The results show that the best way of presenting
error messages is to provide embedded error messages one by one or all at once after user
completes the web data entry form. This study focuses only on presentation of error message

and does not investigate other aspects related to error messages
h) Improving Data Quality in Web Data Entry Forms

C. kuang et al. [21] describes that data quality is the most challenging problem while filling an
online data entry form and can be improved during data entry. The challenging problem of data
quality occurs due to lack of expertise in form design, field constraints not correctly specified.
In this paper a set of adaptive feedback mechanisms and design observations are proposed for
data entry by working with a team of professional data entry clerks for an international health
and research program in Uganda [21]. The design observations i.e. heuristics are presented for
drop down menu, radio button labels, and auto complete option in text fields to improve the
efficiency and quality of data entry. In this study [21] and [22] the design observations or
heuristics provided for data entry that are feedback must be a part of user’s visual path,
feedback should be accurate and the visual layout of form and individual questions should be
consistent. In this study [21][22] the design observations that are implemented and tested
consists of defaults corresponding to highly likely answers, dynamically ordering auto
complete suggestions, highlighting other likely options, and providing automatic warnings
when the user enters an unlikely value. An experimental study is conducted to evaluate the
adaptive feedback mechanisms with real forms and data entered by professional data entry

clerks to measure the improvement in quality in real world data entry environment.
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i) Navigation in Longer Forms

Johannes [24] describes that forms are embedded in user interface (UI) to enable users to
engage in online activities such as e commerce etc. Form filling can be improved in terms of
user experience and usability, if the forms satisfy the requirements of ‘form UI’ metaphor. This
study describes a real world example and scenario of form based medical documentation
software. In the form based software the data entry is complex as well as complicated because
the length of majority of the forms requires a lot of scrolling. Therefore it describes the relevant
research goals for form filling interfaces such as focus and context navigation, collaborative
form filling and combined input fields to improve usability and for comfortable data entry [24].
Longer forms require a lot scrolling and it leads to loss of context for user. Therefore focus
and context navigation is used in which shows only those parts of forms with user focus and
displays the rest of the form in a compact or aggregated way. Collaborative form filling
supports cooperative form filling in which multiple user’s works on shared artifacts. Whereas
combined input fields, combines complex fields into one smart field to allow comfortable and
efficient data entry. This study proposes that focused and context principle must be applied for

navigation in longer forms but the focus and context principle is not evaluated i.e. validated

Johannes harms [25] discusses navigation in longer forms. Longer forms on one web page
requires a lot of scrolling and if these forms are split into multiple pages than both options
hides the form fields which leads to loss of context for the user .To address this problem focus
and context principle is applied for navigation in longer forms. In focus and context principle
the navigation includes multiple steps and it displays only the contextually relevant
information that the user can navigate to. Its purpose is to show the specific areas of interest in
a detail and to give a compact overview about other areas to make information feasible. The
user focus of interest determines that which part of the form must show full details and which
part to show the aggregated information [25]. In this paper a design space analysis was
presented in order to discuss how focus and context principle is applied on web form design to
improve navigation in longer forms. The design space consists of two components namely
degree of interest (DOI) and level of detail (LOD).DOI determines the relevant subset of
information that the user is likely to consider and LOD concerns what to omit in order to make

space.[25]
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H
k) Alignment of‘_‘Labels and Grouping in Web Data Entry Forms

Subhrajit [31] peri"orrns an eye tracking study to analyze various label positions in online web
data entry forms. in this study [31] an eye tracking study is performed with 11 academic post
graduate students‘éto investigate and find an optimal position or alignment of labels in online
web data entry forms. The forms that are given totsubjects for entering data consists of grouped
foﬁns, left aligned labels, right aligned labels and top aligned labels. In all these forms given
to the subjects the form layout and arrangement of form fields is consistent and the only
difference or variation among these forms is the alignment of labels with respect to the
corresponding enti'y fields [31] and grouping of form fields. Result showed that left aligned
labels results in lo_hger completion time ,higher and multiple eye fixations due to the extended
distance between ihe labels and the inputs the and as the user has to jump from one column to
another. Whereasitop aligned and right aligned labels results in less eye movements and less
completion time. Grouped forms in which the fields were grouped lead to faster completion

time

The usability heuristics that exists in literature for designing web data entry forms are enlisted in the

table shown below

i
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Chapter Three Categorization of Web Data Entry Form Heuristics

Common heuristics are used in both polio information web data entry forms designed using
usability heuristic set 1 and usability heuristic set 2. Whereas others Heuristics are used only in

polio information web data entry forms designed using usability heuristic set 2.

Initially Common Heuristics are described which will be implemented in both polio information

web data entry forms designed using usability heuristic set 1 and usability heuristic set 2

3.1.1. Common Heuristics
3.1.1.1. Category Name: Visibility of system status (Nielsen) & Informative feedback

(Schneiderman)

o Heuristic 1: Inline Immediate Feedback [10][11]

Inline validation [10] is essential in web forms, when the complexity of fields in a form
increases the possibility that user would enter invalid or incorrect data. Inline validation
can provide confirmation type feedback, suggestion type feedback back and limit type
feedback. Confirmation type feedback consist of inline messages on web forms confirming
that the user has entered the data correctly e.g. confirming that user has entered email
correctly.[10] In Suggestion type feedback a set of valid answers are presented in the form
of suggestions to users e.g. in Saudi airlines websites on selecting the departure and arrival
airports the user just types the first letter of airport in the form and immediately a set of
valid inline suggestions appears in the form of drop down list containing all valid airport

names.

o Heuristic 2: Providing Warning Messages [10] [21] [35]

Automatic warning message should be provided, when the user has entered an unlikely
value and is about to make a serious error, in order to make sure that the user hasn’t selected
an option in error. For example if user enters a weak and incorrect password a warning

message should appear [10]

o Heuristic 3: Show the user progress clearly [36](37]

If the web form is longer and it consists of several steps or spans across multiple pages, it
is important to make sure that the user are provided with constant feedback on their

progress in order to keep users informed of system progress and to let them know how
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slow some users .It was showed in a study that some users that is particularly old users
were unfamiliar with drop down lists and did not know how to use drop down lists.
Therefore while choosing widgets designers must consider all these issues. For example in
some web data entry forms instead of text entry field circled widget was used in an
unconventional manner that is unfamiliar for user. Similarly when the user clicks on a data
entry field a web page of different links is opened from which the user selects the respective

option and therefore drop down list would be most suitable and familiar widget [40].

3.1.1.3. Category Name: User control and freedom (Nielsen) & permit easy reversal of actions

(Schneiderman)

o Heuristic 9: Providing undo and redo actions [35] [41]

Providing undo and redo actions to allow users to undo their earlier choices and also reverse
their changes [35]

o Heuristic 10: Design for easy navigation (42)

Enable user to determine current position easily by allowing the user to move through the

form, either forward or back to an earlier question [42]

3.1.1.4. Category Name: Design dialog to yield closure (Schneider man)

e Heuristic 11: Providing confirmation message [14] [15]

After the form is successfully submitted a confirmation site is shown to the user which
expresses a success message i.e. Thanks for submission and tells the user what will happen

next [14]

3.1.1.5. Category Name: Flexibility & efficiency of use (Nielsen) & Enable frequent users to
use shortcuts (Schneiderman)

o Heuristic 12: Display default values [35] [40] [41]

Provide default values when the user fills a form .It should be displayed whenever a likely
default choice is defined, in order to speed data entry and to reduce the likelihood of errors
occurring. The initial or default item could be the most frequently selected item or the last

item selected by that user [40]
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e Heuristic 13: [abel units of measurements [40] [43]

When using data entry fields, the desired measurement units must be specified with the
field labels rather than requiring users to enter them. For example designers must include
measurement units such as minutes, ounces, or centimeters, etc. as part of the data entry
field label, in order to reduce the number of keystrokes and to speed up the data entry
process [40]

e Heuristic 14: Provide auto-tabbing [37] [40] [43]

Auto-tabbing can reduce data entry times for frequent users, by not requiring users to

manually tab from one input field to other [40]

e Heuristic 15: Minimize use of shift key [40]

Design data entry forms in which there is a minimize use of shift key and it does not
requires user to enter characters by using shift key .Using shift key enforces a demand
for extra time and attention[40]. Therefore the web designers must include symbols such
as percent sign or dollar sign near data entry fields instead of requiring user to enter those

characters [40]

e Heuristic 16: Flexible input field [11][14] [37]

Input fields can be flexible enough to accept multiple formats of a valid answer [11]. In
web data entry forms flexible input field allows users to answer questions in any format
they want to. For example there are different ways a valid phone number could be
specified i.e. by using help text near phone number field ,so that the people know how to
enter the phone number or by using three text boxes of fixed length , to allow user to enter
the phone number in a specific format[11]. However the phone number field can be made
flexible by allowing user to enter phone number in any format they wish to instead of using

a specific format

o Heuristic: 17: Single column form layout [14] [15] [36] [53]

Avoid multi column layout of web data entry form i.e. a form should not be divided into
more than one column. Similarly in each row only one question should be asked. Single

column vertical form arrangement is preferable as scanning down the web data entry form
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reduces the number of eye movements in comparison with scanning the form from left to

right in order to fill out the form. [36]

o Heuristic 18: Using check boxes for multiple selection [14] [32] [40]

Checkboxes allow users to select one or more than one item from a list of possible choices.
Therefore checkboxes are used for multiple selection of items. The advantage of using
checkboxes in is that all the answers are visible at the same time. For example if the user
wants to select more than one file type or wants to order more than product than check

boxes are most appropriately used control [40][32]

o Heuristic 19: Using radio buttons for mutually exclusive selections [40] [54]

Radio buttons are used when there is a list of two or more options which are mutually
exclusive [54] .Similarly radio buttons are used when users are constrained to select one
item from a list of mutually exclusive options. One of the radio buttons choices must be
assigned as default choice. A study reports that radio buttons are preferable over drop down
lists and open lists for mutually exclusive selection as they results in reliably better

performance than dropdown lists

3.1.1.5. Category Name: Consistency & Standards (Nielsen) & Strive for consistency

(Schneiderman)

o Heuristic 20: visual layout of form should be consistent [21] [35] [42]

The visual layout of form and individual questions must be consistent which can be done
by following consistent standards for interaction design [21].Similarly create consistent
interfaces for the tasks that are essentially the same, in order to help the user to easily find
all the information. Follow uniform conventions for layout, formatting, phrasing, interface

controls and for the tasks that closely resemble each other [42]

o Heuristic 21: Consistent labelling convention [40] [41]

Use consistent labelling convention [41] and ensure that the data entry field’s labels are
worded consistently. Make sure that the same label is given to the similar data entry item
which appears on different pages . Therefore label data entry fields consistently[40] and do

not use phrases or single words for some field labels and nouns, verbs for others
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3.1.1.6. Category Name: Error prevention (Nielsen) & Error handling (Schneiderman)

e Heuristic 22: Data format cueing in labels [43]
Provide a cue of data format in a field label for example Date (MM/DD/YY): [43]

o Heuristic 23: Using embedded error messages [14] [15] [18][28]

Show error messages after the form is filled and submitted .The most common approach
of displaying error messages is by showing them all together embedded in the web data
entry form[14](18]. Embedded error messages can be presented at various locations such
as at the top or bottom of form, at the right or left of erroneous input fields, above or below

the erroneous input field [18][28]

e Heuristic 24: Use appropriate input widgets for easily mistyped entries [14] [39]

Checkboxes, radio buttons and drop down menus must be used for data entries that can be
easily mistyped and to restrict the number of options. They must be used when it is not
clear to users in advance that which type of answer is expected from them .For example if
a user is books a hotel room on website and requires to type the full official name of hotel
correctly that is (“Cheviot Country Hotel and Golfing Centre”) [39].In this case there is a
high possibility that the user can make a mistake due to spelling or by using an abbreviation
that differs from that hotels own preference [39]. Therefore depending upon the design of
web data entry form text field are not used and any other form element that is checkboxes,

radio buttons or drop down menu can be used

o Heuristic 25: Field format restrictions [12] [13] [14] [17]

If answers are not required in a specific format than it should be stated in advance by using
format specification. The most efficient way to communicate format restrictions in web
data entry forms is to use format example and format specification .e.g. minimum password
length or date entry format [13] [14]. By providing details of any format restriction in
advance help respondents to report their answer in the desired format and it leads to

significantly fewer errors and trials [17]
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o Heuristic 26: Distinguishing clearly between required and optional fields [11] [14]
[29] [30] [36] [40] [41] [43]
In web data entry forms mark required and optional fields clearly in order to allow users

to easily distinguish between required fields and optional fields. Currently websites use
asterisks in front of required field label , background color to highlight required fields or u
chevrons to indicate required fields .For example the most popular and effective method
to clearly distinguishing between required and optional data entry fields is to use asterisk
(*) next to the required fields or label required fields with “required” label . The required

fields should be clearly marked in order to make users efficient and to prevent errors

e Heuristic 27: 4Avoid including a reset button [14] [15]

Reset buttons should not be provided in web forms, as they can be clicked by mistake
[14][15]. For example a user fills longer forms and hits the reset button by mistake which

results in erased and lost data

e Heuristic 28: Using a drop-down menu to avoid date formatting errors [12] [14]

Use Drop-down menu avoid the formatting errors that occurs while entering date .But it

was perceived less efficient [12]

o Heuristic 29: Partition Long Data Items [40] [43]

Long data items must be portioned into shorter sections which helps to detect and reduce
erroneous entries. For example a partitioned 10 digit phone number field allows user to
enter phone number in three groups NNN-NNN-NNN [40].similarly pin number and social

security number can also be partitioned [40]

o Heuristic 30: Accessible protected areas [35]

Protected areas [35] are inaccessible and to allow users to access their own personal
information. The protected areas can be made accessible and therefore can only be accessed

through passwords
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3.1.1.8. Category Name: Help users recognize, diagnose and recover from errors (Nielsen)

o Heuristic 31: Validation checks and pop up [11] [18] [36] [43]

Before a form is submitted it must be validated. Forms can be validated by using client side
error validation, validation checks and inline validation. Client side error validation is also
known as data format validation. In data format validation the users are informed
immediately regarding the error made by them .Therefore they don’t need to check the
database after they have submitted form for errors [36]. For example if user has entered an
email address in invalid format than it shows an error message immediately to user so that
the user can correct it before moving to the next field. Validation checks are used to make
sure that that the error messages are clear, errors can be resolved easily and error validation
is performed [43]. Pop up that known as alert boxes which displays the error message in a

new web browser window

o Heuristic 32: Error message should provide meaningful response [13] [14] [35] [44]

Error message should be polite and written in familiar language to provide constructive
advice to users which tells the user what to do to recover from the error rather than only
pointing at the error. For example if a product is not available than instead of saying “out

of stock”,. The error message should tell the user when the product is available [44]

o Heuristic 33: Provide suggestion actions when user makes error [35] [36]

When the user makes an error a suggestion list of correct input values must be provided to
the users so that they can recover from error .For example in yahoo.com when a user creates
a new account and types the yahoo id he wants to create, then a suggestion list of valid

yahoo id appears that the user can choose to create an account

o Heuristic 34:_highlighting incomplete fields [35] [45]

When a form is incomplete, the missing or incomplete fields as well as the data entry field
having error must be highlighted, in order to attract user attention on the incomplete and

erroneous fields [45]. So that it becomes apparent that where the error has occurred

o Heuristic 35: Never clear the already completed fields.[13][14][35]

After an error occurs never delete or clear the already completed fields as it can be frustrate

the users
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e Heuristic 36: Descriptive and clearly visible error messages [14] [44]

Error messages must be visible i.e. noticeable using color, icons and text to highlight the
problem area [44]. Error message must be written in a descriptive and familiar language

which explains clearly what the error is and how it can be corrected. [14]

3.1.1.8. Category Name: Help and documentation (Nielsen)

o Heuristic 37: Help is clear and direct (35] [41] [43]

Use help to provide sufficient guidance to the users. Provide additional text or graphical
information for ambiguities. Help must be direct, clear and simple and express it in plain

English with no jargons

o Heuristic 38: Hints for form fields [41]

In web forms data entry fields must contain hints, model answers or example in order to

demonstrate that how the expected input would be [41]

e Heuristic 39: tool tip for form fields [41] [46]

Tool tips are used to provide additional help regarding input field. A tooltip allows a user

to see hints when they hover over an item indicating the name or purpose of the item.[46]

o Heuristic 40: User-activated inline help [12][47]

User activated inline help uses an icon, button, image that is placed next to the input field
to let users know that the relevant help is available. Therefore the user can click on it when
they need help. For example skype registration form contains a user activated inline help

that is triggered when the question mark icon placed next to the input field is clicked [47]

3.1.1.9. Category Name: Aesthetic and minimalist design (Nielsen)

e Heuristic 41: Avoid un necessary input [11] [13] [14]

The web form should be simple, short and should not contain unnecessary inputs. This can
be done by removing questions that are not absolutely necessary or that can be answered
at some other time or by using smart defaults. For example [11] in PayPal registration form
the people are required to select the type of credit card (i.e master card, visa card or
American express cards) used by them for payment and similarly also enter their credit

card number .however this unnecessary question because the master card numbers starts
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with 51to 55,American express card start with 34 to 37 and visa cards start with 4 digit ,so
from this information it can be inferred that what type of credit card is used by user instead
of asking both credit number and type of credit card. By using smart defaults in which the
number of choices or options that are to be selected by users are reduced and whenever

possible a default selection (that is a preselected option) within a set of radio buttons

The Common Heuristics described above for polio information web data entry forms designed
using usability heuristic set 1 and usability heuristic set 2 are enlisted in the form of concept

matrix in the following table
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Kuang Chen, Joseph M. Hellerstein, and Tapan S. Parikh, “Designing adaptive feedback for
improving data entry accuracy”, published in Proceedings of the 23nd annual ACM symposium on
User interface software and technology (UIST '10), pp.239-248, 2010, ACM, New York, NY,
USA,

Explanation

Design “web data entry form" that promotes affordance. Affordance provides clues regarding
how an input field should be filled and how answers can be structured. According to Norman [47],
affordance means that the user knows what to do by just looking at form/user interface, hence no
picture, label or instructions are needed. Therefore use commonly known ordering to arrange the
form fields and options which should be based on user’s knowledge, intuition, assumptions and
experience in both real world and computer based domain and if no meaningful order is possible
than arrange them in an alphabetical order. Right size of input fields should be used in the form's
layout, in other words the form field length should match the expected length of input in order to
provide affordance so that the user know what to enter in the form. Likelihood based ordering
should be used in which the most likely and highly ranked options appears at the top of drop down

menu in order to provide affordance so that the user know what to select,

o Example 1
In the "sign up form" shown below the user fills the form and submits it. Upon the submission
of form the user notices errors because of unintuitive form design. In intuitive form design,
users fills the form based on their knowledge & experience, thus automatically assumes that
the fields are arranged in a commonly known order that is intuitive order of options with first
name field in the start, then last name field, and then address field . But in the unintuitive form
design shown in fig 6, the last name field is placed at the start then the first name and in the

last the address field so the user can make errors.

URL:https://moz.com/blog/your-users-arent-intuitive-which-is-why-your-forms-need-to-be
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4. Experiment Design and Implementation

4.1. Aim of Experimental Research
Experimental research is used to investigate the possible cause and effect relationship i-¢ there

exists a relationship between the cause and the effect for which hypothesis is stated [55].An
experiment consists of a set of trails and each trail consists of a combination of object, subjects
and treatment . Its basic purpose is to evaluate a hypothesis or relationship. One of the main
advantages of conducting an experiment is that we can perform statistical analysis and can control
subject object and instrumentation in an experiment [55]. An experiment process consists of

following activities

4.1.1 Experiment Definition
Experiment definition is the first activity of experiment process .The purpose of experiment

definition is to define goals of an experiment according to definition framework

4.1.1.1. Goal

The goal of an experiment needs to be defined to ensure that before planning and execution
process takes place all the important aspects of experiment are defined. By using goal question
definition template [55] or definition framework, the goal of our experiment is defined which is

described below

“Analyze web data entry forms for polio information web application designed with usability
heuristic set 1 and usability heuristic set 2 for the purpose of evaluation with respect to usability
(i.e. ease of use) from point of view of participants of usability testing
4.1.1.2 Definition Framework
Definition framework is used to capture the goal of the experiment [55] and consists of following
steps:
a) Object of Study
Object of study concerns with the entity that is studied in an experiment [55]. The object to
be studied in this experiment are the web data entry forms designed with usability heuristic

set 1 and usability heuristic set 2 for polio information web application
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b) Purpose
The purpose of this experiment is to evaluate impact of usability heuristics set 1 and usability

heuristics set 2 on the usability of polio information web data entry forms. Usability heuristics
set 1 consists of a set of Common Heuristics and usability heuristic set 2 consists of a set of

Common Heuristics plus Others Heuristics

¢) Quality Focus
Quality focus describes the effect that is studied in an experiment. The main effect studied

in this experiment is usability of web data entry forms designed for polio information web
application .In this experiment usability is studied in terms of usability dimensions such as

attractiveness, perspicuity, efficiency, dependability novelty, and stimulation

d) Perspective
Perspective means the viewpoint from which the results of experiment are interpreted [55].

In our experiment the results will be interpreted from the point of view of participants of user

testing

¢) Context
Context describes the environment in which the experiment is conducted .1t briefly discusses

the subjects that are involved in the experiment and their characteristics. Moreover it also
describes the object of study and its characteristics [55]. The context of our experiment
consists of a group of undergraduate students that is two BSSE students of same degree and
same session having good and basic understanding of PHP, CSS and HTML who are selected
to implement web data entry forms for polio information web application by using either
usability heuristic set 1 or usability heuristic set 2. Whereas the usability evaluation is
performed by a conducting usability testing with a group of 30 undergraduate students of

Software Engineering

Therefore the definition framework of our experiment is as follows:
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Object of Study Purpose Quality Focus Perspective Context
polio information web data | Evaluation | Usability in terms | Participants of | 1.Application domain of
entry form designed with of attractiveness, | usability web data entry form
usability heuristic set 1 and Perspicuity, testing
usability heuristic set 2 Efficiency 2.Experience of subjects
Dependability
Stimulation and 3 Team size and workload
novelty of subjects

Table 7: Definition Framework

4.1.2. Experiment Planning

After experiment definition phase, experiment planning takes place. The purpose of

experiment planning is to describe how experiment is conducted [55].The planning phase of

an experiment consists of following steps:

4.1.2.1. Research Question

We conducted this experiment to address following research question

RQ) what is the effectiveness of usability heuristics set 1 and set 2 in designing of web

data entry forms

4.1.2.2. Hypothesis Formulation
In the planning phase the goal of experiment is formalized in a formal hypotheses. The

hypotheses should be formulated in the following two types [55]. This experiment consists

of following null hypothesis and alternative hypothesis.

a) Null hypothesis H
Ho: There is no significant difference between the usability of web data entry forms

designed with usability heuristic set 1 and usability heuristic set 2

b) Alternative hypothesis Hi
Hi: There is a significant difference between the usability of web data entry forms

designed with usability heuristic set 1 and usability heuristic set 2
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4.1.3. Experiment Design
An experiment design consists of following activities

4.1.3.1 Design Principles
While designing an experiment the design principles that needs to considered are randomization,
blocking and balancing [55]. In our experiment the following research design principle is used
a) Randomization

In randomization the subjects that is persons or group of individuals are selected randomly
and are randomly assigned to each treatment. In our experiment randomization design
principle is used. According to randomization design principle a group of 2 BSSE students
of same degree and same session having good understanding of PHP, CSS and HTM are
selected randomly .The subjects are randomly assigned one treatment at a time i.e. either
usability heuristic 1 (Common Heuristics) or usability heuristic set 2(Common plus Others

Heuristics) for implementing web data entry forms for polio information web application,

Whereas for usability testing the subjects i.e. 30 undergraduate students are selected
randomly and are randomly assigned the two treatments that is either the polio information
web data entry forms designed using usability heuristic set 1(such as common guidelines)
or the polio information web data entry forms designed using usability heuristic set 2(such
as common guidelines and others guidelines) in order to perform usability evaluation

4.1.3.2. Design Type
An experiment consists of following design type
¢ One factor two treatments
e One factor with more than two treatments
e Two factors with two treatments

e More than two factors each with two treatments

Our experiment uses one factor with two treatment design type which is described below
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a) One Factor with Two Treatments
In this design type a comparison is done among two sets of treatments and comparison is

done for each treatment with respect to the dependent variable [55]. In our experiment one
factor and two treatments design type is used because firstly our experiment consist of one

factor and two treatments that is shown below:

Factor: ” usability heuristics set for designing web data entry forms”

Treatment 1; "usability heuristics set 1”

Treatment 2.~ usability heuristics set 2”

Secondly as we want to compare two treatments that is usability heuristics set 1 and
usability heuristics set 2 with respect to the usability of polio information web data entry

forms.
The experiment design type used for comparing the two treatments are as follows:

* Completely Randomized Design
This experiment design setup uses randomized design in which both treatments uses the

same object and the subjects are assigned randomly to each treatment .In this design setup
each subject is assigned only one treatment at a time that will be applied on one object. In
our experiment for implementing polio information web data entry forms the group of two
BSSE students which are selected according to random selection method are randomly
assigned only one treatment that is either usability heuristics set 1(Common Heuristics) or
usability heuristic set 2 (Common plus Others Heuristics) .The treatment is applied on one

object namely Polio information web data entry forms which is also shown below.

Subjects Usability Heuristic set 1 Usability Heuristic set 2

2 X

Table 8: Completely randomized design type
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4.2. Implementation

4.2.1 Polio Information Web Data Entry Forms
The object that is implemented in our experiment are the web data entry forms designed

for a web based information management system i.e. designed specifically for collecting
data from the field workers regarding polio eradication in Pakistan. The Web data entry
forms are designed for polio information application domain due to following reasons
namely Polio is a very critical and emerging issue in Pakistan, There exists no web data
entry forms for polio information application domain. During polio campaigns the field
workers have to enter each record manually in paper form. Therefore there is no automated

system for entering polio information data.

The web based information management system regarding polio eradication in Pakistan is
based on four campaigns namely pre-campaign, post-campaign, intra- campaign and
area’household monitoring .The purpose of these campaigns are to monitor as well as
analyze the polio vaccination details. Similarly to report status that whether each child is
given polio vaccination in the respective district, tehsil ,province and union council of

Pakistan and is proper follow up being done by vaccination teams.

The object i.e. polio information web application consists of a set of four polio information
web data entry forms that are pre-campaign checklist, post-campaign checklist, intra-
campaign checklist and area/household monitoring checklist. The Pre campaign web data
entry form contains all the polio vaccination details that must be considered before polio
campaign starts .It contains polio information regarding microplan validation, training of
vaccination teams, status of union council polio eradication committee and status of district
council polio eradication committee in a respective district, tehsil, province and union
council of Pakistan. The intra-campaign web data entry form contains all the polio
vaccination details that needs to be followed by all vaccination teams during intra
campaign activity in all districts, tehsil and union council of Pakistan .For example are the
vaccination teams given training ,are the vaccination teams reporting missed children.
Whereas the post campaign web data entry form contains all the polio vaccination that must
be followed after the polio campaign is finished in a respective district, tehsil, province and

union council of Pakistan. However area/household monitoring web data entry form
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monitors and reports the vaccination status of children seen and finger marked. Similarly

it also mentions reason for missed children so that proper follow up is carried out

The polio information web application domain selected for designing of web data entry
consists of all the basic form controls such as text entry fields, text area, radio buttons,
checkboxes ,drop down menus , list boxes etc. that occur commonly in web data entry
forms for any type of web application. The only difference lies in terms of form content
i.e different field labels names, radio buttons names etc. Therefore the polio information
web application domain is representative of population. Thereby if the results (i.e. usability
heuristic set 1 or set 2) are applicable on this application domain than the results can be
generalized for other types of web application also. But we need future trials of an
experiment also
4.2.2. Selection of Subjects

The polio information web data entry forms are designed using usability heuristic set
1(Common Heuristics) and usability heuristic set 2(Common plus Others Heuristics) by a
group of two BSSE students of 8% semester having same degree, same session and good
understanding of PHP, CSS and HTML. The two BSSE students are randomly assigned
either usability heuristic set 1 or usability heuristic set 2 for implementing web data entry
forms for polio information web application .Among these two students, one student has
to design polio information web data entry forms using usability heuristic set 1 (which
consists of only Common Heuristics) While other student has designed the polio
information web data entry forms using usability heuristic set 2 (which consists of

Common Heuristics plus Others Heuristics).

The polio information web data entry forms designed using usability heuristic set 1 and
usability heuristic set 2 by both students consists of a login page to provide user
authentication and set of four web data entry forms that is pre-campaign checklist, post-
campaign checklist, intra- campaign checklist and area/household monitoring checklist.
The students were given a time duration of one month for implementation and they were

required to complete the implementation within the required time period.
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4.2.3. Guidelines
Guidelines can include process descriptions, checklist and are required to guide subjects

in an experiment. [58] In our experiment the following guidelines were given to the

group of two BSSE students for implementing web data entry forms for polio information

web application

a)

b)

To prepare subjects for implementation, the two BSSE students were given a demo/
presentation and documents regarding polio information web data entry forms

.so that subjects can gain familiarity with the system and understand all the
requirements.

Among two BSSE students selected for implementation, one was given usability
heuristic set]l (Common Heuristics) and the other one was given usability heuristic set
2 (Common plus Others Heuristics) in paper form so that they could follow those
usability heuristics set for implementing polio information web data entry forms

The students were also given a set of manual forms related to polio information web
application based on four campaigns such as pre campaign, post campaign, Intra
campaign and area/household monitoring to follow while designing the polio
information web data entry forms in order to have an idea regarding the layout of the
polio information web data entry forms. The manual forms are also provided in

appendix

4.2.4. Implementation Results
The first section discusses the screen shots of polio information web data entry forms

designed using usability heuristic set 1 and second section discusses the screen shots of

polio information web data entry forms designed usability heuristic set 2 which is also

described below

a)

Polio information web data entry forms designed using usability heuristic set
1(Common Heuristics)
The polio information web data entry forms designed using usability heuristic set 1

which consists of common heuristics are shown below:
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5.1.3 Pilot testing
Before performing real usability testing with real users a pilot study is conducted to assess that

whether the 3 sets of data sets that are to be given to the users for performing usability testing are
understandable or not understandable to a layman. Data set contains manual forms regarding pre
campaign, post campaign, intra campaign and area/household monitoring polio campaigns in
Pakistan. The purpose of providing three data set to each subject such as total of 12 manual forms
is to engage the users. This helps the subjects can get familiar with the system by entering all the
data given in the data set. Therefore 5 students of BS degree are requested to perform pilot testing
as we need to know that, is the data set understandable to the users and is the data set enough for
the user to get familiar with the system. Similarly we wanted to know that by using this data set
would we get correct feedback. The outcome of pilot study suggested some changes which are
accommodated after discussion. Therefore the data set contained the tasks that are understandable

to users

5.1.4. Data collection
5.1.4.1 Semantic differential scale questionnaire

Questionnaires are the most frequently used data collection method in educational and
evaluation research [56]. A questionnaire is a research measurement instrument which
consists of a series of questions to gather information from respondent’s .Questionnaires
are often designed for statistical analysis of the responses. In this experiment semantic
differential scale questionnaire is used as measurement instrument while performing
usability testing .Its purpose is to assess usability of polio information web data entry
forms designed with usability heuristic set 1{Common Heuristics) and usability heuristic

set 2(Common plus Others heuristics)

All the subjects i.e. 30 undergraduate students are asked to enter data in either the polio
information web data entry forms designed with usability heuristic set 1 or usability
heuristic set 2 according to the data set given to them to assess the usability .Therefore
semantic differential scale questionnaire is used to take feedback from them regarding the
usability of polio information web data entry forms deigned with usability heuristic set 1
or the polio information web data entry forms deigned with usability heuristic set 2.The

subjects would rate their experience in terms of usability that is ease of use, how the
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subjects feel while interacting with either polio information web data entry forms designed
using usability heuristic set 1 or usability heuristic set 2 .The purpose of semantic
differential scale questionnaire is to capture user experience, measure their attitude and to

&/ assess usability

a. Structure of Semantic differential scale Questionnaire
Semantic differential scale is a ranking based questionnaire which is used for
ordinal data .ordinal data is based on non-numeric scales. The Sematic differential
scale questionnaire is used during usability testing and it consists of contrasting
pairs that is opposite meanings terms near each-item for e.g. pleasant-unpleasant,
to measure the attitude, feelings, opinions and experience of subjects towards
usability of polio information web data entry forms .It consists of a total of 26 items
which belongs to six scales or dimensions that contributes to usability i.e. also
discussed below. It is based on a seven-point rating scale for each number of

attributes. The extreme points represent the bipolar adjectives and the central point

is represented as neutral

o Attractiveness [57] [58]
Attractiveness gives an overall impression regarding the polio information web data
entry forms i.e. Does the users likes or dislikes the web data entry forms and are
web data entry forms friendly or unfriendly .The items of the semantic differential
scale questionnaire that belongs to attractiveness are:

* Annoying-enjoyable,

» Good-bad,
Unlikeable-pleasing,

Unpleasant-pleasant,

Attractive-unattractive

Friendly-unfriendly

e Perspicuity [57] [58]
Perspicuity describes that, is it easy for the users to understand the functionality

o of polio information web data entry forms that is how to use the web data entry
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forms and is it easy for the users to get familiar with it. The items of the semantic
differential scale questionnaire that belongs to perspicuity are:

» Not understandable-understandable

® Easy to learn-difficult to learn

» Complicated-easy

. Clear-confusing
Efficiency [57][58]
Efficiency describes that can the users use the polio information web data entry
form and perform their task quickly and efficiently (i.e. without unnecessary
effort).The items of semantic differential scale questionnaire that belongs to
efficiency are:

» Fast-slow

» Inefficient-efficient

* Impractical-practical,

» Organized-cluttered
Dependability [57](58] .
Dependability means that does the user feels in control of the interaction. The
items of semantic differential scale questionnaire that belongs to dependability are:

» Unpredictable-predictable.

»  Obstructive-supportive

. Secure-not secure

» Meets expectations-does not meets expectations

o Stimulation [57][58]

Stimulation means that is it motivating, interesting and exciting for the user to
use the web data entry forms. The items of semantic differential scale

questionnaire that belongs to stimulation are:

Valuable-inferior
= Boring-exciting

» Interesting-not interesting

Motivating- demotivating
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6. Results and Analysis

6.1. Data Collection
All the data gathered from the users through semantic differential scale questionnaire is entered

into two excel analysis sheets. MS excel analysis sheets[57][58] are used to convert the 26 items
of semantic differential scale questionnaire into six usability scales such as attractiveness,
perspicuity, efficiency, dependability, stimulation and novelty. Two excel sheets are created and
used. One excel sheet contains the individual responses or feedback of students who have
evaluated the usability of polio information web data entry forms designed with usability heuristic
set 1 by performing a set of tasks given in the data set (that is provided in appendix also). Second
excel sheet contains the individual responses or feedback of students who evaluated the usability
of polio information web data entry forms designed with usability heuristic set 2 by performing a

set of tasks given in data sets (that is provided in appendix also)

6.2. Results
The individual responses or feedback of a group of 30 BS students who have evaluated usability

of polio information web data entry forms designed with usability heuristic set 1 and usability
heuristic are entered into the Microsoft excel analysis worksheet [57][58] by using the following

steps

o Step 1:
The excel sheet consists of 1 to 26 item number which is mentioned on the semantic
differential scale questionnaire In the excel sheets [57][58] the corresponding ranking scale
between (1 to 7) marked by the user is entered with respect to each item no (1-26)

mentioned on the questionnaire the which is also shown below
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The Mean, variance and standard deviation are also calculated for each individual item

(between 1 to 26) that is marked by the user, In the excel sheet values between -0.8 and 0.8

represents neutral evaluation. Whereas the values>0.8 represents positive evaluation and

values< -0.8 represents negative evaluation. The range of scales is between -3(represents

extremely bad) an

d+3

(represents extremely good)

4 1 |03 1.1 1.0 15 annoying enjoyable
5 2 |=»o0.2 1.5 1.2 15 not understandabile understandable
6 3 |04 1.8 1.4 1s creative duil
7 4 |09 18 13 15 easy to leam difficuit to leam
8 5 = 0.7 1.8 1.3 15 valuable inferior
9 6 |=»os 14 1.2 15 boring oxciting
10 7 |03 1.8 1.3 1S not interesting interesting
1 8 |=» 0.3 14 1.2 15 unpredictable predictable
12 k-4 f 1.7 0.7 0.8 15 fast slow
13| 10 [= 0.5 1.6 1.2 15 inventive conventional
14| 11 = 0S 1.3 1.1 15 obstructive supportive
15| 12 |=» 0.7 1.4 1.2 is good bad
16 | 13 |=» 03 1.4 1.2 15 complicated easy
17| 14 |=» 0S5 1.4 1.2 15 unlikable pieasing
18 | 15 |@p 0.4 1.1 1.1 15 usual leading edge
19| 16 |07 09 1.0 15 unpieasant pisasant
20 17 (¢ 20 1.1 1.1 1s secure not secure Dependability
21| 18 [ 09 19 14 1S motivating demotivating Stimutation
22 19 |=p 0.6 2.4 1.5 15 meets expectations does not meet expectationg Dependability
23| 20 |=» 00O 1.3 1.1 15 ineflicient eflficient EMciency
24| 21 |= 07 1.8 13 15 clear confusing Perspicuity
25| 22 |=r0.1 1.6 1.3 15 impracticat practical Efficiency
26 23 |= 0.1 2.9 15 15 organized ciuttered Efficiency
271 24 |=» 0.7 2.5 1.6 1s attractive unattractive Attractiveness
28 | 25 |=» 0.7 1.9 1.4 15 friendly unfriendly Attractiveness
29 | 26 |=» 0.4 1.1 1.1 15 cons efvative innovative Novelty
Figure 31: Excel sheet results for polio information web data entry forms designed using usability heuristic
set 1
3 | 3
4 1 1.4 1s
5 2 |#+1s 1.7 1.3 15 not understandable understandabile Perspicuity
6 3 1.5 1.4 1.2 1S creative aufl rNovelly
7 4 |15 1.3 1.1 15 easy to iteam difficuit to learn Pers picuity
8 S 15 20 i4a 1s valuabile inferior Stimulation
9 6 |13 1.6 13 15 boring exciting Stimutation
0| 7 413 18 14 1s not interesting interesting Stimutation
11 8 15 P 1.2 15 unpredictable predictable Dependability
12| 9 19 os o9 p L tast slow Efficiency
13| 10 (14 1.5 1.2 15 inventive conventional Nowvelty
4] 11 (14 2.0 1.4 15 obstructive supportive Dependability
15| 12 419 1.2 1.1 15 good bad Attractiveness
16| 13 (¢#15 20 1.4 15 complicated easy Perspicuily
17 14 f 1.6 13 1.1 15 uniikable pleasing Altractiveness
18| 15 |4 1.3 1.9 1.4 15 usual leading edge Noveity
19 | 16 |4 1.5 1.7 13 15 unpleasant pleasant Altractiveness
17 19 0.8 09 15 secure not secure Dependability
21| 18 |+ 1.6 1.8 14 15 motivating demotivating Stimuiation
22 19 f 1.7 1.9 1.2 15 meels expectations does not meet expectationg Dependability
23| 20 15 1.3 1.1 15 ineflicient eflicient Efficiency
24 | 21 |17 1.4 1.2 15 clear confusing Perspicuity
25| 22 |10 1.7 13 1s impractical practical Efficiency
26| 23 |13 24 1.5 1s organized clutiered Efficiency
27| 24 |4 16 1.5 1.2 15 attractive unattractive Altractiveness
28| 25 |16 1.3 1.1 1S friendly unfriendly Attractiveness
29| 26 |+13 1.4 1.2 is cons ervative innovative Noveity

Figure 32: Excel sheet results for polio information web data entry forms designed using usability heuristic

set 2
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Group Statistics
Sid. Sid_ Error |
Group N Mean Deviation Mean
Attractiveness  Web Data ENntry Forms designed with
Usabllity Heuristics Set 2 15 1.6440 1.04423 .26962
Wab Data Entry Forms designed with
- U*abll!NHBUﬂsﬂCS set 1 15 .6007 1.06220 27426
Perspeaculty Web Data Entry Forms designad with
Usability Hauristics Set 2 15 1.5167 117817 30420
Web Data Entry Forms designed with
Usabllity Heuristics set 1 15 -5000 1.17640 -30375
Efficiency Web Data Entry Forms designed with
Usability Heuristics Set 2 15 1.4500 1.09054 .28158
Web Data Entry Forms designed with
Usability Heuristics set 1 15 4500 97376 25142
Dependability Web Data Entry Forms designed with
Usability Heuristics Set 2 15 1.6000 1.07238 .27689
Web Data Entry Forms designed with
Usability Heuristics set 1 15 8667 1.16828 -30165
Stimulation Woeb Data Entry Forms designed with
Usabillity Heurlstics Set 2 15 | 1.3667 1.24852 32263
Web Data Entry Forms designed with
Usability Heuristics set 1 15 6167 147210 -30263
Novelty Web Data Entry Forms designed with
Usabllity Heuristics Set 2 18 1.3500 1.14096 .29459
Wab Data Entry Forms designed with
Usabllity Heuristics set 1 15 4333 1.10787 -28605

Table 10: Group statistics

- 6.3.2 Independent sample test:

1. Levene Test for equality of variance
Levene test for equality is used to test homogeneity of variance by looking under the

column named as “Sig” in lev levene test for equality of variance. If sig value is greater
than 0.05, then it can be assumed that the variation among the two groups with respect to
six usability scales is same that is group variances are equal and we should use first row of
t test results namely “equal variances assumed”. But if the sig value in the levene test of
equality of variance is less than 0.05, then it can be assumed that variation among the six
usability scales are not same and we should use second row of't test results namely “equal
variances not assumed’ Therefore in order to decide which row to use, there is a need to
see the sig value in the levene test for equality of variance. The levene test results for six
usability scales namely attractiveness, perspicuity, efficiency, dependability, stimulation

and novelty are described below
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Attractiveness
The significance (p-value) of attractiveness in the levene test is 0.664 which is greater than

0.05, so the variation among the groups are same and we would use first row that is equal
variances assumed to see t test results.

Perspicuity

The significance (p-value) of perspicuity in the levene test is 0.517 which is greater than
0.05, so the variation among the groups are same and we would use first row that is equal
variances assumed to see t test results.

Efficiency

The significance (p-value) of efficiency in the levene test is 0.803 which is greater than
0.05, so the variation among the groups are same and we would use first row that is equal

variances assumed to see t test results.

Dependability
The significance (p-value) of dependability in the levene test is 0.775 which is greater than

0.05, so the variation among the groups are same and we would use first row that is equal

variances assumed to see t test results.

Stimulation
The significance (p-value) of stimulation in the levene test is 0.893 which is greater than

0.05, so the variation among the groups are same and we would use first row that is equal

variances assumed to see t test results.

Novelty
The significance (p-value) of Novelty in the levene test is 0.910 which is greater than 0.05,

so the variation among the groups are same and we would use first row that is equal
variances assumed to see t test results.

The levene test results are shown below:
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Hi: There is a significant difference between the usability of web data entry forms designed with
usability heuristic set 1 and usability heuristic set 2

2.2 Perspicuity:

The statistical findings of table 12 reveals that a significant difference is observed
(1(28)=2.365,p=0.025) between the two groups namely Web data entry forms designed using
usability heuristics set 1 and web data entry forms designed using usability heuristic set 2 in terms
of perspicuity. Therefore the null hypothesis Ho is rejected and alternative hypothesis Hj is
accepted which is shown below and is also discussed in chapter 4(experiment design and

implementation)

Hi: There is a significant difference between the usability of web data entry forms designed with
usability heuristic set 1 and usability heuristic set 2

2.3. Efficiency

The statistical findings of table 12 reveals that a significant difference is observed (t (28) =2.649,
p=0.013) between the two groups namely Web data entry forms designed using usability heuristics
set 1 and web data entry forms designed using usability heuristic set 2 in terms of efficiency.
Therefore the null hypothesis Hy is rejected and alternative hypothesis Hy is accepted which is

shown below and is also discussed in chapter 4(experiment design and implementation)

Hi: There is a significant difference between the usability of web data entry forms designed with

usability heuristic set 1 and usability heuristic set 2

2.4, Dependability

The statistical findings of table 12 reveals that no significant difference is observed (t (28) =1.791, '

p=0.084) between the two groups namely Web data entry forms designed using usability heuristics
set 1 and web data entry forms designed using usability heuristic set 2 in terms of dependability.
Therefore the null hypothesis Ho is accepted and alternative hypothesis Hj is rejected which is

shown below and is also discussed in chapter 4(experiment design and implementation)

Ho: There is no significant difference between the usability of web data entry forms designed with

usability heuristic set 1 and usability heuristic set 2
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2.5. Stimulation
The statistical findings of table 12 reveals that no significant difference is observed (t (28) =1.695,

p=0.101) between the two groups namely Web data entry forms designed using usability heuristics
set 1 and web data entry forms designed using usability heuristic set 2 in terms of stimulation.
Therefore the null hypothesis Ho is accepted and alternative hypothesis Hj is rejected which is

shown below and is also discussed in chapter 4(experimental design)

Ho: There is no significant difference between the usability of web data entry forms designed with

usability heuristic set 1 and usability heuristic set 2

2.6. Novelty

The statistical findings of table 12 reveals that a significant difference is observed (t (28) =2.232,
=0.034) between the two groups namely Web data entry forms designed using usability heuristics

set 1 and web data entry forms designed using usability heuristic set 2 in terms of novelty.

Therefore the null h)fpothesis Hp is rejected and alternative hypothesis Ha is accepted which is

shown below and is also discussed in chapter 4(experimental design)

Hi: There is a significant difference between the usability of web data entry forms designed with

usability heuristic set 1 and usability heuristic set 2
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The above results are shown in the form of bar chart shown below

1.8
1.6
14
1.2

0.8
0.6
04
0.2

Results and analysis

Attractiveness Perspecuity Efficiency Dependability Stimulation Novelty

® web data entry forms designed using usability heuristic set 1

B web data entry forms designed using usability heuristic set 2

Figure 35: Comparison of six usability scales in web data entry forms designed using usability heuristic set 1
and usability heuristic set 2:

1.3. Validity threats and limitations

1.3.1.Internal and External validity

Internal validity assesses that whether the observed outcome was due to treatment or due
to other factors. External validity also known as generalization is related to population
that we have sampled and how well we can justify our results to a broader sample. To
minimize or remove threats of selection biasness or learning effects of participants which
can influence the internal and external validity we strictly followed random selection
methods for the selection of subjects, random assignment of treatment to subjects.
Another validity problem is that if the experience and knowledge of subjects within a
group is not same than it may change the results. Therefore this threat can be minimized
as we selecting subjects of same experience, skills, and understanding and of same degree
and sessions for both implementation and usability testing.

Similarly to avoid content biasness all the subjects were provided with same relevant
material regarding polio information system containing sample manual forms. The total

time given to subjects for usability testing was same i.e. 1 hour for each subject and no
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time pressure was imposed on subjects to complete tasks.so we may claim that the

findings are not influence by content biasness or time pressure

6.4.2 Limitation
We used usability testing for usability evaluation of web data entry forms designed with

usability heuristic set 1 and set 2 as we wanted to capture user experience, attitude and
emotional response of users while using the system that is whether they like system or not
.However other usability measurement methods such as usability inspection methods,
cognitive walkthrough and web design perspective can be used to measure task completion

time, response time etc .
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7.1. Conclusion
Web Data Entry Forms are used by majority websites as a communication medium between users

and website owner to facilitate and customize online transactions [14] and to improve data entry
accuracy and efficiency. Usability plays a very important role in an online web data entry form so
that the users can fill the form easily and quickly. From the study of literature it was observed it
was observed that various sets of heuristics have been proposed by different researchers. However
the proposed heuristics have not been validated and consists of limitations .Moreover there is no
consensus as to which set of heuristics are most suitable and effective in addressing most of the
usability problems related to web data entry forms. Therefore it was concluded that the current
heuristics does not covers all the aspects. So there is a need to compose an optimal set of usability
heuristics for designing web data entry forms which are suitable in addressing most of the usability

problems related to web data entry forms as well as effective in designing web data entry forms.

In this study we composed an optimal set of heuristics from literature as well as the industry based
heuristics that exists for designing web data entry forms .These industry based heuristics are
collected from online repositories such as msdn, online help manuals and articles related to heuristics
or guidelines for designing web data entry forms, websites such as www.usability.gov and books
published on google scholar. These industry based heuristics are derived on the basis of experience
and best practices of usability experts or practitioners. It helps in making the tacit knowledge
practiced by practitioners and usability experts available in research. This also helps in obtaining
heuristics which are effective in designing web data entry forms and addresses majority of the usability

problems related to web data entry forms.

Therefore in this regard an experiment was conducted to implement web data entry forms for polio
information web application on the basis of composed usability heuristic set 1 (Common Heuristics)
and composed usability heuristic set 2(Common plus Others Heuristics).Besides that we evaluated
usability of implemented web data entry forms by performing usability testing .The feedback of

participants of usability testing was taken through semantic differential scale questionnaire.

We used six usability scales or dimensions i.e. attractiveness, perspicuity, efficiency, dependability,

stimulation and novelty to assess the usability of web data entry forms designed with two set of

Usability Heuristics for Designing Web Data Entry Forms 126
m




&

"Y-"\l

8

Chapter Seven . Conclusion and Future work

usability heuristics. Statistical findings shows that a significant difference is observed among the web
data entry forms designed with usability heuristic set 1 and usability heuristic set 2 in terms of four
usability scales that is attractiveness, perspicuity ,efficiency and novelty .while no significant

difference is observed in two usability scales that is dependability and stimulation.

From the analysis of results it was concluded that the web data entry forms designed with usability
heuristic set 2(Common plus Others Heuristics) are better in terms of usability than the web data entry
form deigned with usability heuristic set 1(Common Heuristics).The heuristics which belong to
Common Heuristics are commonly used by most of studies for designing web data entry forms and for
addressing most of the usability problems related to web data entry forms. Therefore these heuristics
are considered as important for designing web data entry forms, Others heuristics contains majority of
industry based heuristics that are derived on the basis of best practices and experience of usability
experts and practitioner. It allows tacit knowledge to be available in research. Therefore if we consider
Others Heuristics set along with Common Heuristics set that is usability heuristic set 2 for designing
web data entry than the design of web data entry forms can be better, usable, intuitive, would lead to
better user experience as well as improve ease of use by facilitating users while filling web data entry

forms

7.2. Discussion
In the web data entry forms designed using usability heuristic set 2 (Common Plus Others

Heuristics) all the form content is organized and grouped into relevant and meaningful sections
with headings. It helps user to comprehend well and easily fill the web data entry form in
comparison with web data entry forms designed using Usability Heuristic set 1(Common
Heuristics). Web data entry forms designed using usability heuristic set 2 uses sentence case labels
and an optimal position of labels i.e. the labels and all the related information are placed close
enough to data entry fields .It allows user to easily relate the required entries and the labels and
user can read the web data entry form with less eye movements which can result in faster user

entry as compared to web data entry forms designed with usability heuristic set 1.

Web data entry forms designed with usability heuristics set 2 uses large size of data entry fields
for longer entries that is monitor name data entry field in order to provide large amount of space
Therefore the user can enter multiple names of monitors and could easily view all the entries

without scrolling in comparison with usability heuristic set 1.In web data entry forms designed
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