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Abstract

t

Context: Websites arb the most frequently used application type.Over the past couple of decade's
t

Web Data Entry Fonris have become the commonly used medium for online data entry.Websites
I

perform various functions for example e-commerce, file sharing, blogs. All these functions require

users to submit their personal information in order to create an account, purchase an item, and give

feedback and to obtaifi 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 iniportant and thus, usability plays an important role in it.

Problem: Study of litLrature 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 thesb 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 r.gLdirg web data entry forms. Thus there is a need to compose an optimal set of

usability heuristics and 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 performiirg usability testing

Research method: A systematic mapping study is conducted in order to identify the data entry

problems faced by useis and to identiff 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 industy 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 iesigning web data entry forms and addresses majority ofthe usability problems

regarding web data entry forms. The usability heuristics obtained are categorized as Usability

Heuristic set l(Common Heuristics) and Usability Heuristic set 2(Common plus Others heuristics).An
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experiment is designed by implementing Web Data Entry Forms for polio information web application

based on usability hetristic set I and usability heuristic set 2.The usability of implemented polio

information Web data entry forms is evaluated by performing usability testing with a group of users.

Results: Statistical findings show that a significant difference is observed between usability of web

data entry forms designed with usability heuristic set land usability heuristic set 2 in terms of four

usability scales that are attractiveness, perspicuity, efficiency and novelty. While no significant

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

Conclusion: It is concluded that the polio information web data entry forms designed with usability

heuristic set 2(Common plus Others Heuristics) is better, than the web data entry forms designed with

usability heuristic set l(Common Heuristics)

Usability Heuristics for Designing Web Data Entry Forms VIII
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Chapter one
Introduction

1. Introduction
1.1. Usability and HCI

HCI (Human Computer Interaction) basically deals with trvo aspects namely design and

evaluation of interactive computing systems .[t consists of three components that is humans,

which means person or group of individuals who are interacting with the system in order to

perform a certain task. Computer, consists of devices such as keyboard, mouse or embedded

systems. Interaction, is the communication of information between users and computer systems'

For example in order to login, a person enters his email id and password into a computer system'

The computer returns an output displaying the welcome message and home page of that system

to use, if persons email id and password is right. [].The goal of human computer interaction is

to create usable software products or user interfaces in order to enhance the usability of software

products [2]

Usability plays a major and important role in developing a software in Human Computer

Interaction (HCI) field. Usability is a part of HCI research and design field and in order to

design a user satisfied human computer interaction usability plays a very vital role. Usability

[3] is the ease of use and learnability of the system where ease of use effects user satisfaction

and performance. According to international standard organizatiot (ISo) 9241-ll tll t3l

usability of a software product can be defined as "The extent to which the user can use the

product in order to achieve their goals efficiently, ffictivety andwith higher satisfaction" The

basic goal of usability is to help users to perform their tasks. According to Nielsen usability can

be defined as a quality attribute which improves ease of use during design process [4] 'usability

consists of five quahty attributes or components namely leamability, effrciency, memorability,

elrors and satisfaction which are described below

1.1.1. Learnabilrty IU I3l [4]:

Learnability means that how easy it is for the users to leam the system functionality and

accomPlish their tasks

1,1,2, EfliciencY tU I3l tal:

Efficiencymeangthataftergettingfamiliarwiththesystemhowquicklytheusercan

perform tasks.
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1.1.3. Memorabilrty tU [3] [a]:

Memorability allows irregular users to use the system without leaming it 'It reflects that

how well user has re-established expertise with the system functionality

1.1.4. Error Prevention tll l3l lal:

It discusses that how many erors are made by the user while using the system and whether

those errors can be resolved easily

1.1.5. User Satisfaction [U [3] [4]:

It describes user satisfaction with the system i.e. does the user feels satisfied while using

the sYstem.

To improve usability of a software product there exists many usability techniques and methods

such as usability evaluation methods and usability inspection methods that are described below

1.2. Usability Evaluation Methods

Usability evaluation methods consists of Usability Inspection Methods, User testing' Inquiry

methods Analytical and stimulation methods [5].In Inspection methods usability problems are

found on the basis of usability professional's expertise. Usability inspection methods t6l t5l

consists of heuristic evaluation, cognitive walkthrough, perspective based inspection and

guiderines review. Heuristic evaruation consists of a group of usability specialists who examines

each element and dialog of software system against a set of usability principles which are known

as heuristics. cognitive walkthrough consists of usability specialist to evaluate user interface

design based on cognitive model of learning and use. In Perspective based inspection evaluation

is conducted by experts on the basis of design perspectives, inspectors' tasks' or metric

carculation [5] .whereas in guiderines review the consistency of website objects are verified by

using a set of usability guidelines'

user testing involves real users interacting with the system to perform a set of predefined tasks in

order to assess the usability issues within a system t5] t7l. ln user testing usability can be measured

by using empirical methods such as observational methods and questions' Usability testing known

as empiricar user testing invorves measuring the performance of users while performing tasks. The

measurement is done with regard to the ease of use, the task completion time' and the user's

experience of the software apprication [g]. Usability testing is effective in finding severe
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problems[9] .In inquiry methods the users give feedback regrading user interface through the

methods such as questionnaire, focus group and interview .They are used for gathering subjective

data from the users Analytical modelling and simulation methods uses different types of models

to predict usability

1.3. Web Data Entry Forms

Websites are the most frequently used application type [0,] 1,12,14,15,16,17,18,19,35,43].Over the

past couple of decade's Web Data Entry Forms have become the commonly used medium for

online data entry.Websites perform various functions for example e-commerce, file sharing, blogs.

All these functions require users to enter data for further processing. Therefore the ease of use of

Web Data Entry Forms is quite important and thus, usability plays an important role in it.

Data entry Forms are used on a website for performing transactional tasks [10] in which the users

are required to fiU online web data entry forms to create an online account, purchase an item and

to obtain services. Web data entry forms can be used as registration forms, checkout forms in order

to initiate tansactions between users and companies' .They can also be used as data input forms

to search or share information I l] [12]

Web data entry forms are used by majority of websites as a contact point or communication

medium between users and website owners i.e. companies, govemment institutions [13] [14]. It

helps to facilitate and customize online transactions as well as to improve data entry accuracy and

effrciency. Majority of the users visit online websites such as online shopping websites or

ecommerce websites with the purpose of online shopping, purchasing items, registration or

obtaining services quickly rather than filling a web data entry form. Therefore in this situation the

users are shown a web data entry form to complete in order to proceed and complete their shopping

process. However in this context a web data entry form can be perceived as an obstacle or hurdle

[13] .Therefore the design of web data entry forms is crucial for the success of online web

tansactions .The Design of web data entry form should be usable, intuitive and interactive in order

to facilitate users and to provide guidance to them regarding the process of form filling to prevent

erors. A small variation in the design of web data entry form can result in enors and can increase

or decrease the user satisfaction, errors or the interaction speed [l l]
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An important aspect of creating interactive web data entry forms is to check that the information

submitted through the form is validated .Similarly, the most important aspect of web data entry

forms are the error messages ,which point at the problem and provide solution to solve it as

quickly as possible .The Web Data Entry Form can facilitate and customize online transactions,

improve data entry accuracy and efficiency, detect and mitigate elrors and helps in preventing

erors through form validation.

An online web data entry form consists of various elements such as input fields, radio buttons,

check boxes, drop down menus and list boxes to provide form filling options to the users' It

consists ofseveral aspects such as form content, form layout, input types, error handling and form

submission to promote usable form interaction .Usability plays a very important role in web data

en6ry forms, so that the users can fill the form easily and quickly .A good and usable web data

entry form design prevents erors during data entry by facilitating users to easily and quickly

correct errors which are often difficult to prevent. Therefore the ease of use of Web Data Entry

Form is quite imPortant

1.4. Gap AnalYsis

Literature highlights that various sets of heuristics have been proposed by different researchers for

webDataEntryForms tl0l tlll tl2l tl3l tl4l tlsl tl7l 124)1321t3sl [43] [44]' Howevermost

of web data entry form heuristics have not been validated tlU tl2l t13l tlTl l24ll32l t40l t44l

and consists of limitations. As these heuristics are not validated and do not cover all aspects

.Therefore there is no consensus as to which set of heuristics, are most suitable in addressing

majority of usability problems regarding web data entry forms as well as effective for designing

web data entry forms. Thus there is a need to compose an optimal set of usability heuristics for

designing web data entry forms which are suitable in addressing majority of the usability problems

regarding web data entry forms as well as effective in designing web data entry forms' similarly

to validate these optimal set of usability heuristics
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1.5. Research Question

In this research thesis following research questions were addressed:

RQl). What data entry problems are reported by researchers in TheorT?

RQ2).What UsabilitY Heuristics exists in the Theory for designing Web Data Entry

Forms?

RQ3).What is optimal set (i.e. most effective set) of heuristics for designing web Data

Entry Forms?

1.6. Expected Outcome

The expected outcome is an optimal set of usability heuristics for designing web data entry

forms for polio information web application. The optimal set consists of a set of usability

het*istics that are suitable in addressing majority of the usability problems regarding web

data entry forms as well as effective in designing web data entry forms. These optimal set of

usability heuristics can facilitate users' provide ease of use as well as guidance to them while

interactingwiththewebandfillingtheWebDataEntryForms.

1.7. Research Contribution

In this research thesis an optimal set of usability heuristics for designing polio information

web data entry forms are presented. These optimal set of usability hewistics provides most

effective set for designing web data entry forms which helps in addressing majority of

usability problems regarding web data entry forms. It helps in creating usable' intuitive'

interactive and easy to use web data entry forms. similarly it facilitate users and provide

guidance to them regarding form filling process i.e. how to fill the web data entry form in

order to prevent and mitigate eroneous entries. Ignorance of these usability heuristics results

in un-usable web data entry forms with errors and less user satisfaction. This work is a source

of motivation, as it highlights the data entry problems faced by users while entering data into

web data entry forms. It also highlights the usability heuristics that exists in literature for

designing web data entry forms as well as the industry based heuristics for designing web

.E

\
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data entry forms, which are collected from online repositories, online articles books and

websites in order to compose an optimal set of usability heuristics. It provides an optimal set

of validated usability heuristics, which helps in addressing majority of usability problems

regarding web data entry forms and is effective as well as useful in designing web data entry

forms .It can also be used by websites in order to enhance usability, user experience, user

satisfaction and to facilitate as well as assist users regarding form filling process

1.8. Research Method

1.8.1.Research Process

The research process and its diagrammatical representation is given in figure 1 shown below

onclusion and Future Work

Figure 1: Research Process

Research Question

Systematic MaPPing StudY

Identifying Data EntrY Problems

Analyzing Existing Heuristics

Composing Optimal set of Usability Heuristics

Implementation (ExPeriment)

Usability testing (Researc
Composed Heuristics
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1.9. Research Objective

The objective of this research is to:

oAnalyzetheusabilityproblemsrelatedtoWebDataEntryForms

a

o

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

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

i
data entry hottnt as well as effective in designing them

1

Conduct ul ,*p.rirnent by designing polio information web data entry forms with

usability heuristic set I (Common Heuristics) and usability heuristic set 2 (Common

J

plus Otherd Heuristics)
I

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

developed in o* experiment by performing usability testing

experiment is conducted in which the web data entry forms are designed

heuristic set I and usability heuristic set 2 for polio information web
g

1.10.1 StudY Context;

.

In this research thesis an

on the basis of usabiiitY

application. 'i

1.10.2 Data Collection

A1l the data regarding, data entry probrems faced by users and the usability heuristics that exists

for designing web datb entry forms is co[ected by conducting a systematic Mapping study' The

data collected through systematic mapping study is not enough and consist of limitations'

Therefore onrine repositories, onrine 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 libiaries

Usabiliry Heuristics for Web Data
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1.10.4. Evaluation Method

After implementing polio Information web data entry forms designed using usability heuristic set

l (common Heuristics) and usability heuristic set 2(common prus others Heuristics), they are

evaruated 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 desigped using

usability hetuistic 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

heuistics. These indusfiry 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 l(common Heuristics) and usability

het'istic 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 soup 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 I and usability heuristic set 2 is beneficial or not
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1.11.Thesis Outliile

The research thesis is organized as follows: chapter I provides Introduction' Backglound'

..+Researchobjective,GapAnalysis,ResearchMotivationandResearchProcess.Chapter2{eL\ *.r., ^-A -onnin, blems with heuristics andi,rEr 
describes systematic mapping study and mapping of data entry pro

literat*e. chapter 3 describes the categori z.atiorrof web data entry form heuristics with Nielsen

and Schneiderman usability heuristics in detail. Chapter 4 presents experiment design and

implementation by driscribing dependent variables, hypothesis formulation, and the screen shots

of system implemented (i.e. polio information application domain).chapter 5 describes usability

. t.sting of porio information web data entry forms designed with usability heuristic set I and

] uruuitiw heuristic ,ri z .chupter 6 discusses results and analysis and chapter 7 describes

l.-i' concluslon, discussion and future work
t,

!
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2.1. Systematic MaPPing StudY

Theobjectivesofconductingsystematicmappingstudyareasfollows:

o To provide an overview of a research area and allows to identiff the type and quantity

of research as well as the results available within it that research area

o A mapping study is performed at a higher level with the aim to identiff research gaps as

well as the evidence to conduct future research

o we conducted a systematic mapping study in two phases with the following objectives:

l. To address the first research question by identifying the data entry problems faced

bY users that exits in theory

z. To address the second research question by identifying the usability heuristics that

exists intheory 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 enffy 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

Outcomes

Figare 2: Systematic Mapping Process

In the systematic mapping process diagram shown above

$ tSt o*, outcome which is generated from each step of systematic mapping processl
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/ llrrepresents hdw outcome becomes input of each step of system mapping process]

The first phase of syr-il*utic mapping study was used to study data entry problems faced by

users in order to do clLsification and gather primary studies regarding the data entry problems

il
that are faced by useiJ.while filling web data entry forms

'i
2.l.l.l Data EntrY Problems

a. Research Question (Identify Scope):

:1

The first ,trp ol 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 identified which is used as an input to 2nd phase of systematic mapping study

i.e. Search Plan
il

we conducted dystematic mapping study in order to study the following research questions

I

RQI) what data entry problems are reported by researchers in theory?

it

b. Search Plan (Ali PaPers):

The second stef of systematic mapping study is ('search plan" also known as search

strategy in whitn the primary studies are identified by using search snings in difflerent

digital libraries or databases. In our systematic mapping study the primary studies regarding

data entry problLms faced by users in web data entry forms are identified both manually and

byusingsearchstringinthefollowingdigitallibraries
,,

o Digital Libraries

The foflo*ng digital libraries are used:

I

I

,G\\:

l. IEEE ExPlorer

2. ACM digital librarY

3. Science Direct

4. Springer Link

5. Google Scholar
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o Search String
A Pilot testing is performed on the search string. The following search string is used

t

in differeit digital libraries to identify the primary studies regarding the data entry

problems 
faced 

by users'in web data entry forms

11ryeb 61.1|1 (Data Entry AND (Form oR Screen)) AND (Problem oR Error oR Issues))

IEPE Xplorerl6 results

edrra digital librar5 41 results

Springer link=100 results

Science direct=70 results

Gobgle scholar =80 results

c. Selection Criteiria @elevant papers)

After obtaining the primary studies i.e. initial set of papers from the digital libraries' the

I
relevant papers pr 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 deterririne that whether that paper or study is relevant. In case of the papers whose

abshact did not give sufficient information, than the fulI papers are downloaded' Therefore

the abstact, inioduction and conclusion was read in order to get relevant papers 'The

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

o Inclusion Criteria

The following inclusion criteria is used to select relevant papers:

I

. Only those studies are included that described the usability problems related to

!

I

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

. Reseaich papers written in English language are included only
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o Exclusion Criteria

The following exclusion criteria is used:

r The papers related to voice based , gesture based and touch screen based

keyboard data entry are excluded

! All idea papers, grey literature such as Master's thesis, PHD thesis and technical

reports are excluded

r Research Papers not written in English LangUage are excluded

r The papers discussing data entry problems for desktop based and mobile based

application are excluded

d. Data Extraction Stratery:

The following data extraction strategy is used for extaction of data entry problems papers

from different digital libraries

Figure 3: Data Extraction Strategy for data entry problems papers

l}
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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 extacted from each paper in the excel sheet during data extaction

process

I Date of publication to view the number of latest studies

I List of Data entry problems faced by users

. All the general details such as Author name ,source or Publisher, Number of citations,

Name ofjournal and conference in which the paper is published

. Type of study i.e. whether it is a journal paper or a conference paper

Execution of Systematic Mapping Study

r Results

The total number of finally extracted data entry problems papers with respect to the digital

libraries are described below:

IEEE:6

ACM:7

SPRINGER LIIttK: I

SCIENCE DIRECT: 1

GOOGLE SCIIOLAR: 2

TOTAL: 17

Data Extraction Questions Total Results Percentage

Cr

Journal papers

Conference papers

Total:7
Total:10

Percentage:41%
Percentage:59%

ffisults fordata entry problems

The second phase of systematic mapping study was used to study the usability heuristics that

exists for designing web data entry forms in order to do classification and gather primary studies

regarding the heuristics that exist in literature for designing web data entry forms
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2,l,l.2,Heuristics fbr designing web data entry forms
l

a. Research Question (Identify Scope):

Ji
!l

Systematic MaPPing StudY

i
As mentioned above the first step of systematic mapping study is ttresearch question" in

which the research question is defined in order to identiff the scope of research' As an

outcome the,icope of research is identified which is used as an input to 2nd phase of

systematic mdpping study i.e. Search plan
,t

I

we conducted a systematic mapping study to address the following research question

1,.

RQ2) What usability Heuristics exists in the theory for designing web Data Entry

Forms? !

i

b. Search Plan (All PaPers)

In our systematic mapping study all the primary studies regarding the usability heuristics

that exists in riterature for designing web data entry forms are identified both manually

and through sfarch string in the following digital libraries

o Digital libraries

The following digital libraries are used:

1. IEEE ExPlorer

2, ACM digital librarY

3. Science Direct

4, SPringer Link

5. Gcicigle scholar

o Search string

A Pilot testing is performed on the search string. The following search string is used

in the above nientioned digital libraries to identify the primary studies regarding the

usability heuristics that exits for designing web data entry forms

. usability AND (Review oR Analysis oR Assessment oR Evaluation oR Inspection)

AND (Data Entry AND (Form OR Screen))

i

{

I

I

a
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Ieee XPlorer results= 9

ACM results=32

Springer results =207

Science Direct results=93

Google scholaFS5

c. Selection Criteria @elevant papers)

After obtaining the primary studies i.e. Initial set of papers, the relevant papers or

studies are selected by applying inclusion and exclusion criteria. The inclusion and

exclusion criteria describes that which papers are to be included or excluded. During

selection of papers we closely examined the title, keywords and abstact of each study

in order to determine that whether that paper or study is relevant. In case of the papers

whose abstract did not give suffrcient information, than the full papers are downloaded.

Therefore the abstact, introduction, conclusion and proposed methodology are read in

order to get relevant papers The following inclusion and exclusion criteria is used to

select relevant papers:

o Inclusion Criteria

. Studies presenting usability Heuristics for designing web data entry form are

included

. Only Conference & Journal papers are included

r Time period for systematic mapping study is set between yeax 2000 to20l4

. Research papers written in English langUage are included only

Exclusion criteria

. Studies presenting usability heuristics for voice based data entry, speech based,

gesture based data entry and touch screen based keyboard data entry are

excluded

. All the idea papers, grey literature such as Master's thesis, PHD thesis and

technical reports are excluded

r Research Papers not written in English Language are excluded

18Usability Heuristics for Desigring Web Data Entry Forms
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d. Data Extraction Stratery:

The following data extaction strategy is used for extaction of papers regarding usability

heuristics that exists for designing web data entry forms digital libraries

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

r Are the usability heuristics being validated and which usability evaluation

technique is used?

r Is heuristic evaluation being performed?

. All the general details such as Author ruIme ,source or publisher, Number of

citations, name ofjournal and conference in which the paper is published

Usability Heuristics for Designing Web Data Entry Forms 19-'t
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. Type of study such as whether it is a journal paper or a conference paper

f. Execution of Systematic Mapping study

r 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 LIITTK: 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:

Conference papers:

Total:12

Total:13

Percentage:48%

Percentage:52%

Is heuristic evaluation being performed Total:3 Percenlage:L7Yo

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

2.l.l.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 hewistics. For example all the usability heuristics related to error messages were

20UsabiliW Hetuistics for Desigrring Web Data Enty Forms
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mapped into broad category of error messages with limitations

usability heuristics is done in order to observe heuristics that

limitations of heruistics.

Systematic MaPPing StudY

of heuristics. This maPPing of

exists for each category and

2.1.1.3.1, Data Entry Problems

a) Incorrect Data Entry

Al-Saleh, 2Ol2 U1lemphasizes 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

invatid 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

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

A. Javier et al,20l l tl2l emphasizes that while entering date into the web data entry forms

data enffy errors can occqr 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,200g [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 trvo @ 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
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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. Mirj am et al,20l2 [ 1 8] 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 enfry 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 elror message

of passwords don't match can occur due to incorrect typing. It also discusses [18] that in web data enny

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,20l3[9] 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 elrors occur in electronic medical record

system forms due to missing data or missing sections

b) Incorrect Data Format

A. Javier et al,2}ll t12] 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

erors 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 erors

occtrs 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

Usabiliry Heuristics for Designing Web Data Enty Forms 22
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S. Mirjam etal,20!2 [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 provides solution regarding how to solve them. In this paperthe data enty errors occurs

in web forms if inctrrect format is used for date entry .For example the user is required to enter date

in date month anA fiar format but the user frstly enters month than date and year or the user is required

to enter year in + {eit format but user only enters 2 digits .Therefore an elror message of incorrect
!

format is shown tg pser

rl
Yuan Ling et al,20l3 [20] describes that data entry erors occurs in electronic medical record

system due to incSrrect format of data such as if onty numbers are required to be entered and

user enters some other format

c) Missing Format'Specifications in Web Data Entry Form

Seckler mirjam, 2Ol4U4) 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 *lriih are taken from authentic company websites and according to Seckler [4]
and [5] data entry 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 pas.sword field

d) Quality of Datain Data Entryt"

C. kuang et at. (201 0) describes that data quality is the most challenging problem while filling

an online web data entry form. The challenging problem of data quality occurs l2l)l22ldue

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

i

Carlos Alarcon, 2013 lz3ldescribes that in web data entry form the user expects to see a board

with some clue oir advice as what data must be entered. The absence of such advice or clue
I

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

:

'
I
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Insuflicient Identification of Required and Optional lields

Secklermirj am,20l4ll4l conducts an empirical eye tracking lab experiment was conducted in

which the participants were asked to enter information in either original or improved version

of three online forms which were taken from authentic company websites. According to

seckler [1a] and [5] data entry enors occurs frequently in web data enty forms due to

insufficient identification of required and optional fields

g) Un-appealing Layout of Web data Entry Forms

Seckler mirjam,20l4 [a] and [15] discusses that the most frequent issues mentioned by participants

in both original and improved versions of forms was the unappealing layout of web data entry form

containing too many data entry fields .

Captcha Fields in Web Data Entry Forms:

Seckler mirj arn,20l4 [14] describes that captcha fields in web data entry forms becomes burdensome

for users and leads to wrong entries which annoys users

S. Mirjim [18] describes that in web data entry forms data entry errors occurs if incorrect confirmation

code or captcha is entered by user. For example if a user enters a wrong confirmation code also known

as captcha than an error message of incorrect confirmation code is shown and a new captcha is

generated

Navigation in Longer Forms

Johannes 2013 [24] describes that forms are embedded in user interface (UI), in order to

enable users to engage in online activities such as e commerce and describes a real world

example and scenario that in form based medical documentation software data entry is

complex and complicated because the length of most of the web data entry forms requires

a lot of scrolling. Johannes [24] describes that longer web data entry forms requires a lot of

scrolling which leads to loss of context for user and causes complex data en@

h)

24Usability Heuristics for Designing Web Data Enby Forms
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Johannes Harms, Z}l4l2s)discusses the issue of navigation in longer web data entry forms.

Johannes describes that longer forms requires a lot of scrolling which leads to loss of

context for user and complicates data entry

Repetitive Data EnttY

Shaohua W*g, 21l3l26ldescribes that users are required to enter information in web data

entry forms to interact with web applications such as online shopping and therefore the users

are required to enter the same data repetitively which could be tedious task for user to type

the same information again and again

Marco Winkler,20l I [27] addresses the problem of repetitive data entry, that entering personal data

into web data enty forms repetitively can be tedious and leads to redundant information

The data entry problems faced by users while filling web data entry forms are described in the table

enlisted below
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0

2,l.l.3,2.Usabitity Heuristics for Designing web Data Entry Forms

,t
a) Inline Validation in Web Data Entry Forms

ri

Al Saleh et al,20i2 [10] describes effective ways of presenting inline messages in web data entry

forms and emphasizes the importance of inline immediate feedback. Inline immediate feedback can

be categorized asl confirmation type feedback, suggestion type feedback and limit type

feedback. Confirmation type feedback consists of inline messages on web forms which

provides confi#ation that whether the user has entered the data conectly. In Suggestion type

feedback a set df valid answers are presented in the form of suggestions to the users, so that

the user can chodse from them the possible answer. It discusses an eye tacking study which was

conducted to anallze the behavior of different users while filling web data entry forms 'Results

shows that a larEb amount of users respond to inline immediate feedback when the feedback
I

I

I

message is relat'ed to error handling or

feedback tl0l. It does not examines the

warning in comparison to confirmation message

user interaction with inline imniediate feedback

especially with waming or confirmation messages

M. Levis et al. (2008) tl6l provides validation of email address but incorrectly .For example

if the user enters email address with truo @ sym-bol 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

L- email address i.e. If the user enters incorrect sequence it is still considered as valid.

\o" ,

i Therefore email address does not uses an activation or validation process to confirm that a

N valid and .o..rt ..ail address is entered by user [16]. Similarly if the user enters numeric
t\;

and special charlcters into personal details web data entry form it is considered as a validI

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

i

b) Formlayout 
'
;

Seckler mirjam,:2014 tl4l presents an empirical eye tracking lab experiment in which the

i
partlclpants are asked to enter information in either original or improved version of three

online forrns *ti"t 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]

r- f; F t.+/F!iFtdj*;.f,:
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[15] on the ubability of both original and improved version of web data entry forms. It
!

describes that in web data entry forms use format familiar to user's i.e. Allowing users to
I

provide *r*.ir in a format familiar to them in case of unambiguous answers. Do not use

unnecessary ddta entry fields and multicolumn layout in web data enffy forms .The sizd of
I

data entry fieliis matches with the expected length of answer. The heuristics proposed in

both studies [la] and [15] focuses only on online newspaper registration forms and do not
t

explore longerborms with more than one page e.g. e government forms. Similarly the most

frequent issuesl 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 tl4ltl5l
i

c) Multiple Selection of OPtions

Seckler Mirjim'1t41 and tl5l 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

resfiict number of options. The heuristics proposed in both studies [1a] and [15]'focuses

only on online newspaper registration forms and do not explores longer forms with more

than one pug.;t.e. e govenrment forms. Similarly the most frequent issues in improved

versions of *rl data entry forms was the unappealing design of web data entry forms

containing too many fields and burdensome captcha fields which leads to wrong entries

tl4ltlsl 'l

Javier et af t32l describes that for selecting multiple options use checkboxes and list boxes

.The heuristicspresented 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 *.P form design[32]

d) Form Submisiion in Web Data Entry Forms:

Seckler Mirjim [1a] and [15] discusses that at the end when the web data entry form is

filled and the form is submitted disable the submit button to avoid multiple form

submissions .JisaUling submit button takes longer time and annoy users. The heuristics or
i

proposed in both studies I I a] and [ 1 5] focuses only on online newspaper registration forms

and do not explores longer forms with more than one page e.g. e govemment forms.

Usability Heuristics for De'signing Wqb Data Entry Foms 30
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r!
Similarly the inost frequent issues in improved versions of web data entry forms are

unappealing d$sign of web data entry forms containing too many data entry fields and

burdensome cdptcha fields which leads to wrong entries tl4l[15].
i

e) Design of Date'Entries in Web Data Entry Forms

'i
Javier et al 20l tl1tz1 describes that the most common issue regarding date entry input is the

design of date.ri6i., and emphasizes that while entering dates in web data entry forms two
t

different type of errors occurs that are incorrect date format and incorrect date entry Thus

it is important to provide guidance to the users about the expected format to consider it while

entering date in 
flata 

entrf form, in order to avoid ambiguities and errors which occurs due

to wrong format and wrong entry of date. In this study an empirical online study is conducted

1

with one hundred and seventy two participants for comparing different design versions that
I

are used for desiining input field for date entries. Date is entered by using six design versions

such as using thiee 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 entry.Use one input field with date formatting requirements inside or to the

left of input field and using calendar for date entry This study is F2l conducted in arigorous

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 presentedfindings
t

are less. Similarly 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 [la] and [15] discusses that for date entries use drop down menu or an input

field and place tire formatting requirements inside the input field or at the left of input field

to avoid date formatting errors. The heuristics proposed in both studies [1a] and [15] focuses

only on online newspaper registration forms and do not explores longer forms with more

than one page such as e govemment forms. Similarly the most frequent issues in improved

versions of weU data entry forms is the unappealing design of web data entry forms
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containing too many data entry fields and burdensome captcha fields which leads to wrong

entries tl4ltl5l
il

f) Format Restrictions

i

Seckler Mirjim tt4l anA [15] discusses to use format specification for the data entry fields that

needs to be described in a specific format. The heuristics proposed in both studies [1a] and

i
[15] focusses onlytn online newspaper registration forms and does not explores longer forms

with more than orle page i.e. e govemment forms. The participants assigned to improved

versions of forms inentioned that the most frequent issues are the unappealing design of web

data enffy forms c6ntaining too many fields and the burdensome captcha fields

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

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

password length oi dut entry format. This study discusses that there are two important factors

to communicate fo'rmat restrictions that is timing and content restrictions. In timing the format

restrictions uppr*! in the form of an error message after an elroneous 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 format restriction, format example, format specification and using both format
i

example and format specification. No visual format reshictions informs user with an elror

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

small amount of iriformation in the form of an example with respect to the format. Use format
i

specification to stat the desired format. In this study the imposed rules of restrictions are

artificial .It tlTl does not analyzes that which type of restrictions are easy or difficult to
'i

understand and evbn with these format restrictions users made erors. The study is conducted
t

in a rigorous lab setting and the tasks are not embedded in real settings like shopping or

regisfiation 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[l7] I

Usability Heuristics for D'esigrring Web Data Enty Forms 
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g) Error Messages in Web Data Entry Forms:

Seckler Mirjim [1a] and [15] discusses that after the form is filled and submiued show error

messages all together embedded in the web data entry form' Error messages in web data entry

forms must be noticeable by using either color or symbols .The heuristics proposed in both

studies [la] and [15] focuses only on online newspaper registration forms and does not

explores longer forms with more than one page e'g' e govemment forms' The participants

assigned to improved versions of forms mentioned that the most frequent issues are the

unappealing design of web data entry forms containing too many data entry fields and the

burdensome caPtcha fields [14]

S.Mirjametal.,2012tl8]emphasizestheimportanceoferrormessageswhichactasan

important factor for data entry web forms. It helps in indicating problems that occur while

entering data in web forms and provides sorution regarding how to solve them. It presents a

study of web conventions to evaluate the possible location of error messages in web data

entry form. In the study of web conventions online shops ue analyzed 'It describes that the

location of error messages are shown by six embedded approaches namely right and left of

erroneous input field, above and below the erroneous input field, top and bottom of form

.Therefore an empirical online study is conducted with three hundred and three participants,

To examine the possible location of embedded error messages in web data entry form and

how these embedded locations of error messages differ regarding effrciency' effectiveness

and user satisfaction[l g].Resutts of onrine experiment shows that error messages placed near

erroneous input fields leads to better performance, than the error messages at the top or

bottom of form. This study focuses only on location of error message and does not explores

other graphicar possibilities of error messages i.e. How to point towards an error for instance

to frame or highlight erroneous input field with additional color or symbols [18]' The study

focusses only on online shopping forms and does not explores longer forms or more than one

elror message Per form [18]'

Javier et al [2g] discusses online form validation that is it discusses various ways how an

eror message must be presented to users. This paper discusses that errors can be categorized

in two ways such as first time errors and consecutive errors. First time error refers to the
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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 erors 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 elror 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

eror 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 Quatity 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 intemational 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

efliciency and quality of data enrry. In this study [21] and l22l 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 1}lll22l 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 wamings

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.

I
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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 corrmerce etc. Form filling can be improved in terms of

user experience and usability, if the forms satisfi 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 ofthe 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 comfortabl e data entry 1241.

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 (DoD 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]

-r
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j) Identification of Required and Optional Fields

According to pauwels [2g] describes to mark required fields clearly in order to make users

effrcient and to prevent errors. Thus the user can find the required fields easily with respect to

the current tasks. The marking of required fields contibutes to efficiency and error prevention

in online web data entry forms [29] .This study describes that required fields must be clearly

visible at first sight to facilitate form filling process for novice users. The aim of this study is

to explore the required fields mark with asterisk or coloted background as well as to examine

which among these leads to fewer errors. Asterisk or custom icon is defacto standard to mark

required fields tl l] .It is placed near required fields in order to reduce visual clutter. In this

study an experiment is conducted with 24 pwticipants in which the participants are given two

versions of web data entry forms. The forms are not submitted until all the required fields are

completed and a questionnaire is used to measure user satisfaction' It uses asterisk or color

background to mark required fields as independent variable whereas dependent variable is the

number of enors a participant makes while performing a task. Results show that the required

fields mark with color background leads to less errors and increases user satisfaction. The

disadvantage of using require fields marked with color background is the inability of screen

readers to recognize color marking. This study does not answers that whether findings of this

study are applicable to other types of forms also [29]

Seckler Mirjim tlal and [15] discusses to use either asterisk or color to mark required fields in

order to separate them from optional fields. The heuristics proposed in both studies ual and

[15] focuses only on online newspaper registation forms and does not explores longer forms

with more than one page such as. e govemment forms. The participants assigned to improved

versions of forms mentioned that the most frequent issues are the unappealing design of web

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

Tullis et al [30] evaluates various techniques to distinguish between required and optional

fields in a web data entry form. Use bold labels, chewons, check marks, color background to

mark required and optional fields in order to distinguish them. Similarly goup required and

optionar fields in two separate group boxes[30].Resurts shows that the best way to distinguish

betweenrequiredandoptionalfieldsistogroupthemseparately
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{
k) Alignment of Labels and Grouping in web Data Entry Forms

SubSrajit t3ll periorms an eye hacking study to aralyzevarious label positions in online web

{

data entry forms. in this study [31] an eye tracking study is performed with 11 academic post

graduate studentsito investigate and find an optimal position or alignment of labels in online

web data entry fori,ns. The forms that are given to subjects for entering data consists of grouped

forms, 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

conesponding entry fields [31] and grouping of form fields. Result showed that left aligned

labels results in lohger 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. Whereasrtop aligned and right aligned labels results in less eye movements and less

completion time. brouped 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

!

II

i
Usabilitv Heuristics for Designing Web Data Entry Forms
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Chapter Three Categorization of Web Data Entry Form Heuristics

3.1. Categorization of web Data Entry Form Heuristics

The usability heuristics obtained through systematic mapping study are not enough and consist of

limitations. Therefore In order to expand the spectrum of usability heuristics we searched online

help repositories such as msdn, online help manuals such as various guidelines or checklists for

web data entry form usability, online articles regarding web data entry forms usability such as

articles on Nielsen and Norman Group , websites such as www.usabilitv.gov and online books

from google scholar. This helps in obtaining industry based heuristics. Industry based heuristics

consists of usability heuristics which are gathered by various researcher from different sources of

knowledge and are compiled by them as guidelines or checklists. These industry based heuristics

are derived on the basis of experience and best practices of usability experts or practitioners.

We collected all the usability heuristics for designing web data entry forms from existing literature,

as well as industry based heuristics from online repositories, online help manuals, websites and

books. For categori zationof the collected usability heuristics for designing web data enffy forms

we considered Nielsen usability heuristics [33] and Schneiderman eight golden rules of interface

design [34]. As Nielsen and Schneiderman are the founder of usability and their usability heuristics

are commonly referred as well as consists of high level of abstraction .Therefore we used Nielsen

and Schneiderman usability heuristics as a broad category. After going through the details of our

collected usability heuristics for designing web data entry forms we categorized our usability

heuristics into broad categories of Nielsen and Schneiderman usability heuristics.

While categorizing our usability heuristics into the respective category, multiple occunences of

similar heuristics are avoided and are written once under the category .The usability heuristics that

are categorized into broad category of Nielsen and Schneider man usability heuristics are known

as Common Heuristics and the usability heuristics that are not categorized into Nielsen and

Schneiderman usability heuristics are known as Others Heuristics. Therefore we got two set of

usability heuristics i.e. Usability Heuristics set 1 which consists of a set of Common Heuristics for

designing web data entry forms and Usability Heuristics set 2 which consists of a set of Common

plus Others Heuristics for designing web data entry form'
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Common heuristics are used in both polio information web data entry forms designed using

usability heuristic set I and usability heuristic set 2.Whereas others Heuristics are used only in

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

t' 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 o/ system status (Nielsen) & Informative feedback

(Schneiderman)

o Heuristiclt,Inline Immediate Feedback [l0l tlU

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. I I 0] 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 Heuristic2z Providing Warning Messages tl0l [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 waming

message should appear [10]

o Heuristic3z Show the user progress clearlv [36]t37I

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

'.1
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much more time they will require to finish web form submission. For example displaying

percentage completed or step I out of 4

o Heuristic 4z Input prompt tl4l U6l t38l t53l

An input field is pre-filled with an example text or question that prompts the user what to

do or type. In input text fields, the Input Prompt pattern is often combined with scripting

that removes the prompting text once the user's focus is on that box [38]. Once the user

enters data in the input field, the prompting text disappears so that the input field is free for

the user to filI out. For example for date entry the formatting requirement (dd.mm.yyyy)

is placed inside the input field that disappears when the user clicks into the input field. The

prompting text can be 'enter email addresses or 'search'

o Heuristic 5: Accurate.feedbacklztl

Feedback should be accurate. Specifically, when warnings or defaults are generated very

frequently [21]

3.1,!.2.Category Name: Match between system and real world (Nielsen)

o HeuristicG Use.familiar.format tl4l [l5] t39l

Let people provide answers in a familiar format e.g. It is more easier and natural for the

user to use type in box to qpe the personal details that is narne, address rather than

selecting from a list of options .For easily mistyped answers use checkbox or radio button

rather than type in box. The user may not know what the question is asking until the list of

options is available. Radio buttons or checkboxes are the most visible method of displaying

the options. When there are very few options (4 or less), radio buttons or check boxes work

better than a drop-down menu

o Heuris tic 7 z Use familiar terms and names .for labels l3l)

While considering labels it is important to use only those rurmes and terms for labels that

users will understand and recognize. Similarly try to avoid using your own terms in labels

o HeuristicSz Use{amiliar widgets 1+07

Use widgets that are familiar to users and it should not be assumed that all users are familiar

with all available widgets and they know how the widgets works .Unfamiliar widgets can

Usability Heuristics for Designing Web Da 4T
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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 Heuristicgl Providing undo and redo actions t35l t4ll

Providing undo and redo actions to allow users to undo their earlier choices and also reverse

their changes [35]

o Heuristic 10: Designfor eas:t nwigation l42j

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)

o Heuristic 11.'Providing confirmation message [14] t15I

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 [4]

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

use shortcuts (Schneiderman)

. Heuristic l2t Displqv default values [35] [40] [4U

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]

Usability Heuristics for Desi
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o Heuristic 13: label units of measurements t40l t43l

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, ollnces, 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]

o Heuristic 14: Provide auto-tabbing [:z] t+ol t+sl

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

manually tab from one input field to other [40]

o Heuristic 15: Minimize use o.f shift kqt $01

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]

o Heuristic 16: Flexible input.field UU U4l [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 formatfl l]. 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 lqvout tl4l tl5l t36l t53l

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

{t
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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 tl4l t32l [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 contol t40lt32l

Radio buttons are used when there is a list of two or more options which are mutually

exclusive [5a] .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 lqtout o.fform should be consistent l2l)t351t421

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

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

o Heuristic 21: Consistent lobelling convention [40] t4ll

use consistent labelling convention [a1] 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 (Schneidetman)

o Heuristic22z Dataformat cueing in labels l43j

Provide a cue of data format in a field label for example Date (MMIDDAf!:- [a3]

o Heuristic2Sz Using embedded error messages U4l Usl tl8lt28l

Show eror 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 formtl4ltlS]. 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 freld [18][28]

o Heuristic24t l4l [3e]

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 narne 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 U2l [13] [14] U7I

If answers are not required in a specific format than it should be stated in advance by using

format specification. The most effrcient 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] [a]. By providing details of any format restiction in

advance help respondents to report their answer in the desired format and it leads to

significantly fewer errors and trials [17]



Chapter Three Categorization of \ileb Data Entry Form Heuristics

q'

o Heuristic26: tlll [14]

[2e] t30l t36l t40l [41] t43l

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. Cunently websites use

asterisks in front of required field label , background color to highlight required fields or u

chewons 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 elrors

o Heuristic}Tt Avoidincludins areset button tl4l [15]

Reset buttons should not be provided in web forms, as they can be clicked by mistake

tl4]tl5l. For example a user fills longer forms and hits the reset button by mistake which

results in erased and lost data

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

was perceived less effrcient [12]

o Heuristrc}gz Partition Lonq Data ltems t40l [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 [i5J
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

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

o Heuristic 31: Validation checlu and ooo up tl l] tl8] t36] [43]

Before a form is submitted it must be validated. Forms can be validated by using client side

enor 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 eror messages are clear, errors can be resolved easily and error validation

is performed t431. 
pop up that known as alert boxes which displays the error message in a

new web browser window

o Heuris tic32t Error messase should provide meaninq{ul response tl3l [14] t35l t44l

Enor message should be polite and written in familiar language to provide constuctive

advice to users which tells the user what to do to recover from the error rather than only

Jr-
pornting 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 [aa]

o Heuristic 33: Provide suggestion actions when user malres effor t35l t36l

When the user makes an elror a suggestion list of conect 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 Heuristic34t hishlishting incomplete.fields t35l t45l

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

eroneous fields [a5]. So that it becomes apparent that where the enor has occurred

. Heuristic 35: Never clear the already comnleted.{ields'tl3ltl4lt35l

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

the users
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o Heuristic 36: Descriptive and clearl:t visible error messages U4l [44]

Error messages must be visible i.e. noticeable using color, icons and text to highlight the

problem ueal44i.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.l.l.8.CategoryName:Helpanddocumentation(Nielsen)

o Heuristic 37: Help is clear and direct t35l t4ll [43]

use help to provide sufficient guidance to the users. Provide additional text or gpphical

information for ambiguities. Hetp must be direct, clear and simple and express it in plain

English with no jargons

o Heuristic 38: Hints.for.form.fields l4ll
In web forms data entry fields must contain hints, model answers or example in order to

demonstrate that how the expected input would be [a1]

o HeuristicSgz tool tip.forform.fields [4U t46]

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: lJser-activated inline help\z)t47)

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)

o Heuristic 41: Avoid un necessary input tl ll [13] tl4]

Zhe 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 [l l] in PayPal registation 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 5lto 55,American express card start with 34 to 37 and visa cards start with 4 digit ,so

from this infonnation it can be inferred ttrat what tlpe of credit card is used by user instead

of asking both credit number and qpe of credit card. By using smart defaults in which the

i!. number of choices or options that are to be selected by usen are reduced and whenever

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

The Common He,ristics described above for polio information web data entry forms designed

using usability heuristic set I and usability heuistic set 2 are enlisted in the fomr of concept

matix in the following table

d'
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Chapter Thrce Categorization of Web Data Entry Form Heuristics

Now others Heuristics are discussed which are implemented only in the polio information web

data entry forms designed using Usability heuristics set 2 and are discussed below:

3.1,2. Others Heuristics
,!lo

3,l.Z.lCategory: Desis,nins lield and labels lavout for oromotins readabilitv and efficiencv

It consists of following heuristics

o Crrouping of form fields

o Label "data entry fields" clearly

o Label buttons clearly

o Using sentence case labels

o Labels close to data entrY fields

o Use optimal Position of labels

o Proper size of data entrY fields

o Prioritize buttons

Source: U.S. Dept. of Health and Human Services (2006). The Research-Based Web Design &

Usability Guidelines, Enlarged/Expanded edition. Washington: U.S. Government Printing Office,

Explanation:

The layout of the *Web data entry forms" can promote readabitity by logically organizing the

form content into meaningful sections, by textual headings in order to reflect meaningful

relationship among different parts of an input, so that the user can comprehend well and can easily

fill the structured forms[40]. Clear, distinct and descriptive labels can be used for labeling the

required data entry fields and buttons. Avoid arbitrary labels like (group l, group 2) for data entry

fields and avoid generic rurmes such as submit, save, go for buttons labels t40lt47l.

Similarly sentence case labels should be used for data entry field labels in which only the first

letter should be capital. The labels and all the related information should be placed very close to

the data entry fields in order to allow user to easily relate the required entries and the labels and

avoid placing labels far away from the data entry fields as it can slower user entry . Use an optimal

position of labels in forms that is either top aligned, left aligned, and right aligned labels so that

the users can easily read the form with less eye movement.

Usability Heuristics for Designing Web Data Enty Forms 59
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Chapter Three Categorization of Web Data Ently Form Heuristics

Create data entry fields that provides large amount of space for long entries and allows user to see

all of their entered data without scrolling. Prioritize buttons by using location or by highlighting

them. Among a group of buttons the button that is more likely to be used by user or the most

frequently used button should be placed at the first position i.e, left side. Similarly the buttons or

actions that allows user to move forward should be placed at the right side and the buttons that

allows user to move backward should be placed at left side [52]

o Examplel:
Amazon.com allows users to Online purchase and sell items e.g. books, computer based

equipment etc. through amazon's online marketplace system by signing in and If the users

are new to amazon.com then they can create account and get themselves registered by

filling the amazon.com registration form shown in Fig 1.The registration form uses clear,

distinct, and descriptive and sentence case labels fol both required data entry fields and

button and does not uses generic name like 'submit or save' for button . The field's labels

are placed at an optimal location that is near data entry fields and are properly aligned

.Therefore the user can easily read the form with less eye movements and can comprehend

it well.

,a[la+on.com +our..Acount l: lfr.e,

Reglctrat5on
Irt.* to Amrion.com? RGglstar B€tow-

tly ttalrra.ltt
tty' *rnru ailar,iri f.t

fYP. lt lgrlnr'
!ri,;meDq! Fron.l.lutllD.J.E, [==::1 (oPttotEr)

.ljnr.@-oeir'.

P-.otoct.y-uur tnrtrmrilon'"rirrtrr r |rr:*wor'd':rrrlr wtI i br - vour- ontvi Amezo.t com tlcgwordl
llttrr. n'ew pirrwoindt l- I

iibenrgrinrm

Adffio?Ek.lodo.tg,frg6taotlrAttffiffi:-lEd,.t"tllLtd

Figure 5: Readability in web data entry forms
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ts'

o Example 2
Wufoo is an online form builder that helps individuals and organizations in creating online

The "contact formu collects

narne, email addresses and other information from the user so that one can use personal and

business information in the future. The "contact form" designed in fig 2 consists of large size

data entry fields that provides large amount of space so that the user can enter their email

address and message and could easily view all of their enties without scrolling.

o Example 3

Myway.com is a search engine like yahoo that allows users to create an email account by

signing up and filling up the registration form' In the

shown in fig 3 the input fields are grouped in to relevant and meaningful sections and each

section is represented by a bold gray heading. In the registation form user name and password

related details are grouped into "create my waY account" section' The details related to

password hint and secret question/answer are grouped into "if )'ou forget your password"

section The details regarding zip code/postal code and first name are grouped into "personalize

vour exoerience" section.

Figure 6: Using proper size data entry lields
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IIRL : http //registration.myway.com/register j sp
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lhcadyr rcmbcrlfu-lfmlniray*
Crffi Your lfittey lcoouni

llc€r rlarrE:

Pcryord:

Your uGllilc glvct yoal lcE io yojr Fllslrll *tiltl.
($20 rh..r(hl!,

(6-20 cltr*hl!)

RscntsrPevuotut il
g OE*c <u*rrmrne>@mYwaY.oom as

rry fr,cc crnail addrces

lf Ym ForytYour Ptsrord
Passtrsrdnintril

SccrctQucstioo:ffi

Em.itcor*.cttF
i:5ffi t"il ffi ff ffi f ffi H'il,ff..I,:ilii
glis-e[g

t PrmnChr Your Egrrhlot tqouxr

zicPoebr coac: I-l :[H:f,|ffiffi?X-

Figure 7: Grouping of form lields

o Example 4:
In the wizard contol form shown in figure 4 the most frequently used button such as next

button is placed at the right side to allow user to move forward and the back button is placed

at the left side to allow user to move backward. Similarly the help button which is most likely

to be used by the user is placed at the right side and cancel button on left side

URL: https://www.syncfu sion.com/products/windows-forms/wizard

62Usabilitv Heuristics for Desisring Web Data Enty Forms
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{

Figure 6: prioritize buttons in web data entry forms
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3.1.2,2. Category: Maintainine user focus on enfiT locations

It consists of following heuristics

o Form with the user's focus sections should be displayed

o Focused fields should be visually distinct.

Source: Harms, Johannes." Research Goals for Evolving the 'Form' User lnterface Metaphor

towards more Interactivity", published in Human Factors in Computing and Informatics, volume

7946 of Lecture Notes in Computer Science, pages 819-822,2013, Springer Berlin Heidelberg.

Harms, Johannes , Wimmer, C., Kappel, K., Grechenig, T."Design Space for Focus*Context

Navigation in Web Forms" published In Proceedings of the EICS '14 ACM Symposium on

Engineering Interactive Computing Systems, 20t4, ACM.

Raphael Caixeta. "l0 Tips for Optimizing Web Form Submission Usability ", January 7 2011,

from http://sixrevisions.com/user-interface/10-tips-for-ootimizing-web-form-submission-usabiliW

Explanation

The web data entry form layout should be designed in such a way that while the user is doing

required entries, the focus and attention of user should be maintained on the desired entry

locations .So it becomes apparent that on which form field and section the user is right now or on

that point of time. Therefore the user attention can be drawn to the current active or focused field

by making them visually distinct. In case of longer forms the user can be kept focused by showing

only user focused sections (that is relevant and required sections of forms) and displaying the rest

of the form in an aggregated and compact way to allow easier navigation in longer forms.

o Example 1

Google.com was founded in 1998 and it allows users to search as much information as they

want. It also allows users to create a Gmail account by signing up with google accounts. If the

users are new to gmail.com then they can create an account by filling the "sign up form" shown

in fig 4. In the gmail.com sign up from the current focused field that is first name field is

highlighted with blue border in order to make it visually distinct and to maintain user focus

and attention on the entry location to make it apparent that on which field the user is right now.

\
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UnL:https ://accounts. goo gle.co

&"

a\

Figure 8: Highlighting focused input lields

o Example 2:
The web form shown in figure 5 is built wittl DNN Centic form creator .It consists of three

sections i.e. personal details, Inquiry details and other details.In this longer form the user

focus and attention can be drawn by using plus symbol for displaying only user focus sections

e.g. personal details and other related details section and the rest of the form that is inquiry

details sectioncan be shown in a compact and aggregated way by using minus symbol to allow

easy navigation in longer forms.

tlRL:http://dnncentic.com/en-us/dnnmodules/customformcreator/demos/formwithcollapsi

.g'
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'Fkst Nrrs

Lr{tt }l{rF

-raorr E trd

'Jolr Ttlc

SclestYqrr Cq.rdrft

I

I

'E]ftsf, Captch.r \rdrte

Figure 9:Displaying only those sections

3. 1.2.3. Category t For m I qvout s shoul d pr omot e q{for danc e

It consists of following heuristics:

o Intuitive order of fields and options,

o Form field length should match expected length of input

o Likelihood based ordering of options

Source. Bargas-Avila" O. Brenzikofer, S. Roth, A. Tuch, S. Orsini, and K. Opwis, "Simple but

crucial user interfaces in the World Wide Web: introducing 20 guidelines for usable web form

design," published in "(Jser Interfaces (INTECH '10)",bookentitled by Rita Matrai (Ed.) pp.l-

10,, 201o,./sBN.' 97 8-9 5 3-307 -084- 1,

Mirjam Seckler, Silvia Heinz, Javier A. Bargas-Avila, Klaus Opwis, and Alexandre N. Tuch."

Designing usable web forms: empirical evaluation of web form improvement guidelines",

published in Proceedings of the SIGCHI Conference on Human Factors in Computing Systems

(CHI '14), pp.1275-1284 ,2014,ACM, New York, NY, USA.

E
of the longer forms with the user's focus

*t
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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 interfoce software and technologt (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],

ffirdance 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 corrmonly 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 elrors.

URlrhttps :llmoz.comlblog/your-users-arent-intuitive-which-is-why-your-forms'need'to'be
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o Example 2
Facebook.com is a social networking site that was launched in February 2004 by Mark

Zuckerberg. It allows rr5e1s to create user proflles. update and post status and add other users

by siening up and filline the facebook.com registration form. The registration form the fields

and options are arranged in commonly known order that is intuitive order of options with first

name field placed in the start, then last name field, email address or mobile number field ,

password field and date of birth field. So the registration form follows intuitive form design

in which the users fills the form based on their knowledge & experience, thus automatically

assumes that the fields ile alranged in a commonly known order. Hence, It provides affordance

that is clues regarding how an input field should be filled, so that the user knows what to do

by just looking at the form

URL : https ://www. facebook.com

Sign UP
ltis free',and ahara3rs will be'

I

La3t narnc

Figure 10: Unintuitive form design

Figure 11: Intuitive Form design

Usability Heuristics for Desi
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o Example 3
Mbna corporation allows the users to register for credit cards services online by filling the

"registation form" shown infig7 .The "registration form" consists of credit card numbertield,

credit card limit Jield and date of birth. lflthe "registration form", the length of credit card

number field matches with the actual tength of credit card number hence preventing the

user to enter more than 16 digits in the credit card field.

URL:

https://www.bankcardservices.co.uk/NASApp/NetAccessXX/EnrolmentScreen?newSession=

true&cou ntry=u k&la n guage=en&org=1

Registerirg for online Grd Servies is fust and
eacry.

R.giibarip F.rr Onlip Grd Sen irs a@unt is a :iugle pma- tfiafl
taheJu* a ftrr ninutee to unp}L. and you'll dy luve to & it me.
t{hGrr ),ou'rc done. you .an ff rnanaging lour credt card aount rbht
ar€ll.

Fidds mrrhd uith rn *ict [+I arg andabry
Pleras enhrlmor:

tlsefitHnrnten

.Gr*tllrituyxr-snt: E

tf re tnw your rnotite nuntr oa reord, tst LIlrITb
43838 frr r cdt lirt E rindGr bu tlot m:ssagE. tr
you needlfirtlnr e+forL please u*ad us.

Emkr'y It llsh oJ lirtl:

AI do.E? Ita*rirrt dct'Contiu'.

cand

: Figure 12: Form lield length should match erpectd length of input field

.t

l?3455ll&lt?3/l,gn x

r** -****
I

I elreedy Lelistercd?
I If you hrw rugiiterrd bcfoe with
; a dftrert ard, pr: do not ne=d
I b rEgirtEr .gai'r, yorr aan sinply, loq in and add prr m czd to
I rrour Onlne Card ,S€rrirc Floffls
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o Example 4
Wufoo.com is an online form builder that helps individuals and organizations in creating

online payments forms. online contact forms. event registration forms and employment

y application form. The "employment application form" collects employment history,

educational background, salary requirements, contact information and allow users to upload

their resume so that the application and hiring process can be made easy. In this application

form the length of date, month and year field matches the actual length of date month

and year field, that is 2 digits for date and month fields and 4 digits for year field. Similarly

the length of phone number text lield matches with the actual length of phone number,

hence preventing the user to enter more than 10 digits in the phone number field. The rest of

the fields are of consistent length that provides enough space to complete answer. Therefore

the field length provide affordance that is clues regarding how an input field should be filled

in

URL: http//www.wufoo.com/gallery/templates/forms/employment-application/

.rl.
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Employment Applicirtlon
hElllSoor lnc-

Y fElfrr1n;Iy-gH'
fvl
frpr-qlrlrdt
$ Y:r

O l.lo

ErCqy*lLrbrrc
wd*FDfDo(,,.affiBo5|lr

s-7rrt'-rl-l.E
.'

YourConted lnfrrndqr
tr'

Erlt Ult

Hlftu'

f,a'

@-E-lE-l
t t, ,rl 1,l;?

T

Figure 13: Form field length matches the expected tength of input and provid$ lffordance to usent

ffi8ft

1''
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o Example 5:
Boots.com is a phannacy chain which allows users to view and purchase products online by

doing registation and creating an account .In the registration form of boots.com shown below

there is a likelihood base ordering of options .that is when the user selects the title a drop down

menu appears with the most likely options at the top of the menu instead of alphabetical based

ordering

URL: httos://www.boots.com/webapp/wcs/stores/servlet/UserReeistrationAdd?qses=

pinntrIsm.rn loearry: trefm i nfr€rsEDt lhttts lrrnl aeotal lFdol opEE lloyslStlo*ls

Register

<t
It.

tuE'
trr'

llrrtCh

G.-

lilir

Itffiil

tibcat{-.d.

Ittdrortrali arffir ra.F.b s lrtdcatu.

Figure 14: Likelihood based ordering of options

t'
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Chapter Four Experiment Design and Implementation

4. Experiment Design and Implementation

4.1. Aim of Experimental Research

Experimental research is used to investigate the possible cause and effect relationship i-e there

exists a relationship betrveen 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 teatnent . 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 instumentation in an experiment t551. 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 dqto entry forms lor polio informotion web opplicotion designed with usobility

heuristic set 7 ond usobitity heuristic set 2 for the purpose of evoluotion with respect to usobility

(i.e. eose of use) from point of view ol porticiponts of usobility testing

4.1,1,2 Delinition 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 .onr.-r 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 I 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 I and usability

heuristics set 2 on the usability of polio information web data entry forms. Usability heuristics

set I consists of a set of Common Heuristics and usability heuristic set 2 consists of a set of

Common Heuristics plus Others Heuristics

c) Quality Focus
quufrty 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
Perspeciive 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

e) Context
Context describes the environment in which the experiment is conducted .It 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 I 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:

Usability Hetuistics for Desigrring Web Data Entry Forms 76
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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 I and set 2 in designing of web

data entry forms

4,1.2.2. Hypothesis Form ulation
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 lfo
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 Hr
Hr: There is a significant difference between the usability of web data entry forms

designed with usability heuristic set I and usability heuristic set 2

5

Object of Study Purpose Quality Focus Perspective Context

polio information web data
en@ form designed with
usability heuristic set I and
usability heuristic set 2

Evaluation Usability in terms
of atfractiveness,
Perspicuity,
Efliciency
Dependability
Stimulation and
novelty

Participants of
usability
testing

l.Application domain of
web data entry form

2.Experience of subj ects

3 Teamsizeandworkload
of subjects

i{
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4.1.2,3. Variables Selection
The major objective of this research thesis is to study the impact of usability heuristics set

I and usability heuristic set 2 on usability of polio information web data entry forms.

Therefore in this experiment the following variables are studied:

a) Independent Variables
In our experiment Usability Heuristics set I and set 2 for designing web data entry

forms for polio information web application are the manipulated independent

variables. Whereas the experience, work load and team size of the subjects (hat is

BS students) are the controlled independent variables.

b) Dependent Variable
In our experiment Usability (i.e. Ease of use) is the dependent variable. Usability is

studied for each subject in terms of following usability dimensions: attractiveness,

perspicuity, efftciency, dependability, novelty and stimulation

c) Factor
In our experiment factor is Usability Heuristics set for polio vaccination web data

entry forms

d) Treatment
Treatnent is applied by both subjects and objects .The treatment in otr experiment

is Usability Heuristic set l(Common Heuristics) and Usability Heuristic set

2(Common plus Others Heuristics) .Both treatments are applied individually to see

the effect of consequences of changes in Usability of web data entry forms designed

for polio information web application

e) Outcome
The outcome of this experiment is to report an optimal set of heuristics that addresses

majority of the usability problems related to web data entry forms as well as effective

in designing web data entry forms

The detail of experiment is shown below

t

'q
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Figure 15: Experiment detail

4,1,2,3 Selection of Subjects

a) Sampling
In an experiment selection of subjects is also known as selecting sample from population.

[55] The sampling of population can be based on probability sampling or non-probability

sampling. In probability sampling there is a known probability of selecting each subject

.whereas in non-probability sampling the probability of selecting each subject is

unknown.[55] In our experiment the subjects are selected on the basis of probability

sampling techniques. Therefore simple random sampling is used to randomly select

subjects for implementation. Thus a group of 2 BSSE students of same degree and same

session having good understanding of php css and html are selected randomly for

implementing web data entry forms for polio information web application. Whereas for

usability evaluation of web data entry forms simple random sampling is performed and

- therefore a group of 30 undergraduate students i.e. BS students are selected randomly
l
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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 randomi zationthe subjects that is persons or group of individuals are selected randomly

and are randomly assigned to each treatment. In our experiment randomization desigp

principle is used. According to randomization design principle a 9roup 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 corrmon guidelines and others guidelines) in order to perform usability evaluation

4.1,3.2. Design TYPe

An experiment consists of following design type

o One factor two treatnents

o One factor with more than two treatnnents

o Two factors with two heatments

o More than t'wo factors each with two treatments

Our experiment uses one factor with two teatnent design type which is described below

!t



J

Chapter Four Experiment Design and Implementation

a) One Factorwith TlYo Treatments

Inthis design type a comparison is done .rmong two sets of treatrnents and comparison is

done for each teafinent with respect to the dependent variable [55]. In our experiment one

factor and two teatnents design type is used because firstly our experiment consist of one

factor and two treatments that is shown below:

F actor : " us abilin heuris ti

Treatment 1: "usabilitv heuristics set l "

Treatment 2:" usabililv heuristics set 2"

Secondly as we want to compare two treatments that is usability heuristics set I 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 treatrnents are as follows:

. Completely Randomized Design

This experiment design setup uses randomized design in which both teatments uses the

same object and the subjects are assigned randomly to each teatnent .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 trvo

BSSE students which are selected according to random selection method are randomly

assigned only one featnent 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.

Usability Heuristic set 2Usability Heuristic set I

Table 8: Completely randomized design type

Usability Heuristics for Designing Web Data Entry Forms 81
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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

amlyzethe 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, inta-

campaign checklist and area/trousehold monitoring checklist. The Pre campaign web data

ent;y form contains all the polio vaccination details that must be considered before polio

campaign starts .It contains polio information regarding microplan validation, taining of

vaccinationteams, 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 inta-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 arealhousehold 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 reasion 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 contols 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 I 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 futue tials of an

experiment also

4.2.2, Selection of Subjects
The polio information web data entry forms are designed using usability heuristic set

l(Common Heuristics) and usability heuristic set 2(Common plus Others Heuristics) by a

group of two BSSE students of 8m 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 I (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/trousehold 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.

l'
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4.2.3. Guidelines
Guidelines can include process descriptions, checklist and are required to guide subjects

in an experiment. t58l In our experiment the following guidelines were given to the

goup of two BSSE students for implementing web data enfiry forms for polio information

web application

a) 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.

b) Among two BSSE students selected for implementation, one was given usability

heuristic setl (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

c) 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/trousehold 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 I and second section discusses the screen shots of

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

described below

a) Polio information web data entry forms designed using usability heuristic set

l(Common Heuristics)

The polio information web data entry forms designed using usability heuristic set I

which consists of common heuristics are shown below:

84
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Login paqe

The login page provides user authentication that is the user can login in polio information

web application by entering user name and password

Figure 16: Login page in polio information web data entry forms designed using usability
heuristic set 1

Home pase

The home page allows users to open the respective web data entry forms and it contains

data regarding all the campaigns namely pre-campaign, post-campaign, intra campaign and

area/household monitoring

Pre Gmpaign Checklist Result Vlew Pollo Drtr ElttyForus

liola 14052015 ll0l:30

:IDCO o6ce
' 
iiosaors lirz oo ---'i.,r.'+u".rt*rt

Figure 17: Home page of polio information web data entry forms designed using usability
heuristic set I
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Pre-campaign checklist form

09t Completed

Select Province *
Punjab

Select Dlstrict r

Enter Tehsil Name r

Enter Union Councll Name (UC) i

Enter Village Name *

Enter Monitor Name *

Vlsit Date *

Vl5it Tlme t

Enter UPEC Chairman Name

Enter UPEC Chairman Designation

€n[er UCO name

Enfer UCPW name

Enter SM name

lslarnabad

.e Taxila

oadyal

Cujar khan

Kahota

Kalar Syedan

Rawat

Rawalpindi

Taxila

o
o

pollD woder nrme

r.e I rfan

r.e Rizwan

i.e Rilwan

e []irw!fl

i.e Rilwan o
1-Clear boundiles between two Unron CouncilsT

Qr ys5 @ No

2-clear boundries between tlvo Area in charges?

{, Yes g No
3-High risk/nomadic population/settlement mentioned in plan exist on the Sround?

O, yes O No
4-Hi8h risk/nomadic populatron,/settlement identified in the field included in the
plan?

oYes @No
5-Ma.jor landmark like mosques/pre primary-schools mentioned in plan exist on
the ground?

0Yes &No
6-Ma.jor landmark like mosques/pre primary-schools identified in the field
rncluded in the plan?

oYes ONo
7-Randomly sele(t flrst and last house of any team in an Area in charge plan and
cross check it with field?

oYes oNo

8-Tranning venue was comfonable and right spacing available for the
participants:

oYes oNo
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gfs the rur$rr d p.rdcipentr.ttendrtg tne&rig werc * pr pkymbopl-r?
O Yes O lto
nomnro.r,oGGE--I

1Ol5 th. tr.inartg facfiEt€d by UN|CEF,W{O. Goremment rtcirin6/,
i Yes O t{o
n".sont r,o.EGE--l

f f"Aydbbf,tlr dtr.nift lfi.t€del neaSsd.. trainiry nranual. boar4
drartamarlqr.tally $c€i
a Yes o t{o
n ""o.,r-.oEE..--l

1z-Tr{mlng lgerdr ms follorred

oYes oNo
n".s"nro..,aFE *--l
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e"ruon ror r-r @ rorE----l
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Figure 18:Pre- ctmpaign checklist form designed using usability heuristic set I
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Selcct Provlnce t

Sck Dlstrlcti

Enter TGhsll Name *

Enter Unlon Cqrrrsll Natne ruq r

EnterVllhtr Namc*

Enter Monltor Name t

vlit DrtE t

VHtTlrncr

Enter UPEC Chalrman Name

EnEr UPEC Chalrman Dcltnatbn

Enter UCO name

EntsUCPIYname

Enter SM name

---l
Lry.b I

i.e Riavan I O

&-

1 -Number of under one year children che*ed in the field for routine vaccination from log

book

Yes

Toul Checked

status

Additional commenB

Checked
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YG
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Re.son for no: 1R""""" f;"" -----l

7-ts dre sri hayirg u@red list of NA with rosr(x^ l-og booft/rrised children frorn)

after last carrpabn h€ld in tte UC,

&lstEt CO havnEupdated Esl of nfirsd uidtreasonGeftsal l-ogbook)&rls
canpaignh€Uintpt C?

lYes t h
Rcasonfor m:

OYes e k
Reason for m:

e Ve O l,ao

fuasonform:

Iyes I No

R.enform:

tycc I ito
Totat ctr€dGc

Reasonfior rlo:

for no

for no

for no

fo'r no

$ls Ule FCII hardrg regi*ered children in the assigned ara?

t0-lsthe Fol haviE rgEercA pregnar*wornen inrtrccdgned ae?

ll-ts Ote FCf,l hryhg regi$er€d routine vaccination $anrs of alt ttre regi*er€d d*ldt€n?

o Yes I ilo
Reasonfiorm: Ef"tr- -_-l

l2'ilrrnbrof onwrted refisab ddl&gt dnded byIPRr

to

6tr-,-----_-l

c



Chapter Four Experiment Design and Implementation

l3-Nun$€r of conrrerted rcfrJs3l c,liEren found veccinatcd by TPFM

O Yec t lrlo
TolChrdort trlo ---------l
Rcasanbrno: |R..r""fi".r- I

rn-nr.mbcrof covrred NA6ff&en dlcd.ed tyTPFu

aY.. a No
Torrt chcckGd tr 1o--------l
ReGo.r for rD: lR"*r. f";-*--l

15-N6rb* d wrd t{A dritd5t tound vactiuted bry TPFlt,

OVes t }{o
T6l ch€d.e& F.lo--------l
RGr3o.r 6r tE: 1R"".".. tr";----l

t Hr 5,M sftarttrg Usc of corrcred rcfusak against still rcfirsab with t co on daily bssls?

tl yes t No
iry"= E--___l

't 7-TotC numbcr of stil refirsalr covored b, uCOs

OYes t iao
irr,"o F-------------l

1 &}3 SM sh.rin8 fist of oered lil .8aartst slill t{A with uCo on daily basis?

aYes a No
irl.o F--------l

1$Total numb.r of *ill ltl^s cowrcd by trcOs

1y63 !l No
iry"o E----------l

Figure 19: Post campaign checklist form designed using usability heuristic set
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1}ls evening meeting held at UC level daily during campaign days attended by all

stakeholders(govtUNlCEF and WHO)7

lYes 6No
Reason for no? iReason for no

l4-ls data analysis done in the evening meeting held at UC levelT
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oYes 6No
Reason for no? for no
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1S-ls evening meeting held at district level during campaign days?

SYes 6 No

n.rron for- nol IR"ur* ror. no 
--"l

'16-ts evening meeting held ar distrio level daily during campaign days attended by all

stakeholders{govLUNlCEF and WHO)?

17-ls data analysis done in the evening meeting held at district level?

SYes oNo
Reason for noZ n"o*n fo, no'

Figure 20: Intra- campaign checklist form designed using usability heuristic set I
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Figure 21: area/household monitoring checklist form designed using usability heuristic set
I
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b) Polio Information web data entry forms designed using usability heuristic
set 2(Common plus Others Heuristics)
The polio information web data entry forms designed using usability heuristic set 2

that is common heuristics plus others heuristics are shown below:

o Loqin page

The login page provides user authentication and allows user to enter email

address and password to login in the polio information web application

.f5

Figure 2l: Login page in polio information web data entry forms designed using
usability heuristic set 2
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Figure 22: Ilome page in polio information web data entry forms designed using usability heuristic
set 2

Usability Heuristics for Designing Web Data Entry Forms 95



!"

Chapter Four

Pre campaien checklist form

Experiment Design and Implementation

&

aa!al*.u&. f&!9Er

Stcpf -Bdcffiormattoo

IIqd lLsdt €c
Edrioa!t5E

brdI}Ac

xillaoa

Irllrroat H.

I n*rpi'ai ____l

t{-ro,tEsrr
{

Namdlrc

falsal

SttrEkt
r2

3. r.I. t
loflt2tltatat3
ttttln2la,S
AEZlZfUrt

St

Usability Heuristics for Designing Web Daa Entry Forms 95



Chapter Four Experiment Design and Implementation

-Yr
Bxo.e t&!?.-r *J*5r5* 

so.6 t'Bdffi

stcp 2 - talcroPa.n

tdca bourdrls bcnren brc Unis c@ndl5?

ay6 aNo
2<cr bqmdaiB bctrrceo trc Ars in dutg!3?

.Y€.No
t+n3h rEt tro.rEdlc poprfdmrtd.tr..t m-son d h plan .)d3t o th. 8rqm.rl

a yG a tlto
cHtsh rlsutm.dkpopd.tto{ufdsr..ldgratbd frt'rfdd lndrd.d k! t EPLn?

1y5 ONo

'fraia 
Lndm.f lib nrcq.E p.c p.imatFldpo.' rnqratoad in plen qirt o thc

trmd,
lyg tI{o

6fr& brdmrt llke mGqG&rE prtmrrf.dlooE lrsd{i€d h 6a n ld krduded in
drdil?
eYc o ilo

,-R.ndorntelcdftlrad Lsttrcof -Dttadlt lo.nAtB in 6{at Ca.rd @
drd(lrit}rfi.l&

a Y6 a ilo

adb.ne mglr lfrC sdffi
Eaarfrarta-

3t ? 3-IhhltEotucdndon tC mt

t-IrdnLI Vrrt,. E afidor* .td tt* $.dnS
anl$bbrth. prrddpents

f{' tha firnb.. ot 9.rddp.nB.E tdnE tr$aq nr.
sg.rpLnil(roCl|?

}lr rh. d*T f.(nil.d by t llcEF,rrvHo,Gotfitttrtt
Groffiy?

f*Ufty *trrml mn dJ h Tnd.. tt l*E
rnarlJal boar4dlrG, rnart r,talyst at

$T.{na( {md. rr.a iilorvrc

Glfi, r.o.idr.n&d rmdtodolotl.{Roh P'|ry.

d.nordoo on I dia bd rC qt adlo.ra ac.rwrra
urad E daluaf aha ra.tlo.Erlbplca oaac

yerNolf m? (?rot ld.
rutonI

o o lEiffi-l
r offiffi-l
. . F;A-'*'-l
. . F;ffi'-l
. . F;ffi-l
..Fffi-l

Figure 23tPrecampaign checklist form designed using usabitity heuristic set 2
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Figure 25: Intra campaign checklist form designed using usability heuristic set 2
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Figure 26: Area/household monitoring checklist form designed using usability heuristic set 2
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Chapter Five Usabitity Testing

5.1. Usability Testing
The polio information web data entry forms designed with usability heuristic set l(Common

Heuristics) and usability heuristic set 2 (Common plus Others Heuristics) are validated by

performing usability evaluation. The usability of both polio information web data entry forms

designed using usability heuristic set I and usability heuristic set 2 is evaluated by performing

usability testing with a group of undergraduate students having same degree and same session

5.1.1. Selection of subjects
For performing usability testing the subjects such as 30 undergraduate students are randomly

selected and are randomly assigned into two $oups of l5 students .Each group of 15 students are

randomly assigned one treatment at a time i.e. either the polio information web data entry forms

designed using usability heuristic set I (Common Heuristics) or the polio information web data

entry forms designed using usability heuristic 2 (Common plus Others Heuristics) in order to

perform usability testing as well as evaluate the usability of polio information web data entry forms

designed with usability heuristic set I and usability heuristic set 2 which is also shown below

Subjects Usability Heuristic set I Usability Heuristic set 2

Group B(N=15) x
Table 9: Completely randomized design type for usability testing

The usability testing was performed on the polio information web data entry forms designed using

usability heuristic set 1 and usability heuristic set 2 that were hosted online on

www. itestbuddy. com/entryforms

5.1,2. Guidelines

The following guidelines were given to the subjects that is 30 BS students for evaluating

usability of polio information web data entry forms designed using usability heuristic set I

and usability heuristic set 2:

a) During evaluation each student is given three data sets .Each data set contains three

pre-campaign, three post-campaign, three intra-campaign checklist and three

arealhousehold monitoring checklist form in manual form which is also provided in

appendix

Usability Heuristics for Desigrring Web Data Entry Forms 105



)!'

Chapter Five Usability Testing

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

tunderstandable or not understandable to a layman. Data set contains manual forms regarding pre

campaign, post campaign, intra campaign and arealtrousehold 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 instument 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 l(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 I or usability

hewistic 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.T\e

subjects would rate their experience in terms of usability that is ease of use, how the

a!
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16;r

subjects feel while interacting with either polio information web data entry forms designed

using usability heuristic set I 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 contasting

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

' . Attractiveness [57] [581

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 -un attracti ve

Friendly-unfriendly

o Perspicuity Iszl Isal
persficuiry describes that, is it easy for the users to understand the functionality

of polio information web data entry forms that is how to use the web data entry

/-c*

I

!

!
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fomis 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:

I Not understandable-understandable

r Easy to learn-difficult to leam

. Complicated-easy

r Clear-confusing

Efliciency IsTllssl

Efficiency describes that can the users use the polio information web data entry

form and perform their task quickly and effrciently (i.e. without unnecessary

effort).The items of semantic differential scale questionnaire that belongs to

efficiency are:

I Fast-slow

r Inefficient-efficient

' Impractical-practical,

' Organized-cluttered

Dependabitity Is71ls8l

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.

r Obstructive-supportive

Secure-not secure

Meets expectations-does not meets expectations

o Stimulation [s7lls8]
Stimulation means that is it motivating, interesting and exciting for the i'rser 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

e'
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o Novelf lsTl Issl
It describes that whether the design of polio information web data entry forms is

creative and innovative to use: The items of semantic differential scale

questionnaire that belongs to novelty are:

: :J:J.1.1'*,",,"*
. Usual-leading edge

r Conseryative-innovative

The semantic differential scale questionnaire used dtuing usability testing in order to capture the

experience of users is shown below
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Figure: Semantic difTerential scale questionnaire
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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 the26 items

of semantic differential scale questionnaire into six usability scales such as atEactiveness,

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 I 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 I to 26 item number which is mentioned on the semantic

differential scale questionnaire Inthe excel sheets [57][58] the corresponding ranking scale

between (1 to 7) marked by the user is entered with respect to each item no (l'26)

mentioned on the questionnaire the which is also shown below

E
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Figure 27: Excel sheet results containing item no and corresponding option no marked by user for
polio information web data entry forms designed using usability heuristic set 1

Figure 28: Excel sheet results containing item no and corresponding option no marked by user for
polio information web data entry forms designed using usability heuristic set 2

o Step 2

There is a randomized order of positive and negative terms in the semantic differential

scale questionnaire such as in the questionnaire half of the items start with positive terms

or attributes(e.g. easy to learn-dfficult to learn) and half of the items start with negative

terms or attributes(e.g. not understandable-understandable). Therefore each item value is

scaled or transformed between -3 to +3 ,where *3 represents most positive answer and -3

represents most negative answer and 0 represents neutral answer'
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In both excel sheets [57][58] the mean is calculated for six usability scales that are

attractiveness, perspicuity, efficiency, dependability, stimulation and novelty for each

participant that is shown below

/ A I CiDrE trG H I J ( L M N O,p Q R S T U V W X,y Z, M
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r8

Figure 29: Transformation of values in polio information web data entry forms designed using
usability heuristic set I

Figure 30: Transformation of values in polio information web data entry forms designed using
usability heuristic set 2
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o Step 3:

The Mean, variance and standard deviation are also calculated for each individual item

(between I to26) that is marked by the user, In the excel sheet values between -0.8 and 0.8

represents neufral evaluation. Whereas the valueP0.8 represents positive evaluation and

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

extemely bad) and +3(represents extremely good)

Figure 31: Excel sheet results for polio information web data entry forms designed using usability heuristic
set 1

Figure 32: Excel sheet results for polio information web data entry forms designed using usability heuristic
set 2
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Ut

Step 4:

It concems with the validity of questionnaire. Therefore the reliability of excel sheet results

(containing the item numbers marked by the user on questionnaire) can be verified by

making sure that the l-26 items within the six usability scales are highly consistent

.Therefore in excel analysis sheet[57][58] Cronbach alpha value is computed and its value

is considered as 0.7. If the alpha value is greater or equal to 0.7, than the six usability scales

are highly consistent and all the items within the scale are not misinterpreted by the users.

But if alpha value is less than 0.7, than the items with the six usability scales are not

consistent and the items are misinterpreted by users which is also shown below. As the

Cronbach alpha value is greater than 0.7 for both polio information web data entry forms

designed using usability heuristic set I and usability heuristic set 2 .Therefore the six

usability scales are highly consistent

Figure34: Cronbach alpha value in polio information web data entry forms designed using usability

heuristic set 2

XD

Figure 33: Cronbach alpha value ln pollo information web data entry forms designed using usability
heuristic set I

CT
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Therefore in order to make sure that the students have performed usability evaluation i.e usability

testing correctly instead of evaluating it bluntly or randomly we calculated Cronbach value. The

Cronbach value shows that the results are highly consistent and not misinterpreted by users.

Similarly we also monitored the usability testing sessions by monitoring the filling of web data

entry forms for polio information web application by students

1.2. Analysis of results using spss

The statistical analysis is performed using spss versionl3 as a medium. Independent sample t test

is used to test null and alternative hypothesis by calculating the level of significance among the

groups. tndependent sample t test is used for performing statistical analysis in order to analyze the

significant difference among the two groups namely web data entry forms designed using usability

heuristic set I and web data entry forms designed using usability heuristic set 2 in terms of six

usability scales such as attractiveness, perspicuity, efficiency, dependability, stimulation and

novelty. Independent sample t test can be applied on only two groups. It is used [53] to compare

the means of only two independent groups, in order to determine whether there is a statistical

evidence that the associated population means are significantly different.

The mean of six usability scales which is calculated individually for each participant in excel sheet

described above was used as an input in Spss and independent sample t test was computed on the

basis ofthose values. The significance value (p value) of 0.05 was set to ensure validity of results.

The output of independent sample t test performed in spss consists of two major parts such as (a)

Soup statistics and O) independent sample test which are discussed below

6.3.1. Group statistics

Group statistics are the descriptive statistics which calculates sample sizes. (N), mean, standard

deviation and standard error mean separately for each group namely web data entry forms using

Usability heuristic set I and web data entry forms using Usability heuristic set 2 with respect to

the six usability scales such as atffactiveness, perspicuity, efficiency, dependability, stimulation

and novelty. Both $oups consists of a sample of 15 students .The group statistics for the six

usability dimensions among two groups are shown below:
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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 goups with respect to

six usability scales is same that is goup variances are equal and we should use frst 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

LL7

TT
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Attractiveness
The significance (p-value) of athactiveness 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 ile same and we would use first row that is equal

variances assumed to see t test results.

o 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.

o Novelty
The significance (p-value) ofNovelty in the levene test is 0.910 which is greaterthan 0.05,

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

variances assumedto see t test results.

The levene test results are shown below:
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2. Independent sample t test results

Independent sample t test results would reveal that whether the means of both $oups namely web

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

usability heuristic set 2 are statistically different(i.e. significantly different) or are same .Therefore

in order to determine the significant difference(P-value) among the two groups with respect to the

six usability scales namely attractiveness, perspicuity, efficiency, dependability, stimulation and

novelty, the sig(2 tailed column) is considered ,

If the sig value is less than 0.05 than the statistical findings can be considered as significant and it

can be assumed that there lies a significant difference among the two groups. But if sig value is

greater than 0.05 than it can be assumed that there lies no significant difference among the two

groups. The output of independent sample test is shown below:
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Table 12: Independent sample test results:

The statistical findings for six usability scales namely attractiveness, perspicuity, efliciency,

dependability, stimulation and novelty from table 12 wedescribed in detail below

2.1. Attractiveness:
The statistical findings of table 12 reveals that a significant difference is observed

(t(28)=2.713,p=0.011)betweenthetwogroupsnamelywebdataentryformsdesignedusing

usability he,ristics set 1 and web data entry forms designed using usability heuristic set 2 in terms

of attractiveness . Therefore the nu[ hypothesis Ho is rejected and alternative hypothesis Hr is

accepted which is shown below and is also discussed in detail in chapter 4(experiment design and

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

usability heuristic set I and usability heuristic set 2

2.2 Perspicuity:
The statistical findings of table 12 reveals that a significant difference is observed

(t(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 altemative hypothesis Ht is

accepted which is shown below and is also discussed in chapter 4(experiment design and

implementation)

Hr: 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. Elliciency
The statistical findings of table 12 reveals that a significant difference is observed (t (28) :2.649,

p=0.013) between the two $oups 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 effrciency.

Therefore the null hypothesis Ho is rejected and altemative hypothesis Ht is accepted which is

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

Hr: 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 frndings of table 12 reveals that no significant difference is observed (t (28) =1.791,

p:0.084) between the two grcups namely Web data enffy forms designed using usability heuristics

set I and web data entry forms designed using usability heuristic set 2 in terms of dependability.

Therefore the null hypothesis Ho is accepted and altemative hypothesis Hr 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 l2 reveals that no significant difference is observed (t (28) =1.695,

p=0.101) between the two $oups 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 Hr 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 I and usability heuristic set 2

2.6. Novelty
The statistical findings of table l2 reveals that a significant difference is observed (t (28) =2.232,

p=0.034) between the two.groups namely Web data entry forms designed using usability heuristics

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

Therefore the null hypothesis Ho is rejected and alternative hypothesis He is accepted which is

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

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

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

Figure 35: Comparison of six usability scales in web data entry forms designed using usability heuristic set I
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 teatnent or due

to other factors. Extemal validity also known as generalization is related to population

that we have sampled and how well we can justiff our results to a broader sarnple. To

minimize or remove threats of selection biasness or leaming effects of participants which

can influence the internal and extemal 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

Soup 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. t 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

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

usability heuristic set I 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 .

t24Usability Heuristics for Designing Web Data Enty Forms
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7.1. Conclusion
Web Data Entry Forms are used by majority websites as a cornmunication medium between users

and website owner to facilitate and customize online transactions [la] 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 literahue 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.usabiliB.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 ofthe 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. athactiveness, perspicuity, efficiency, dependability,

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

Usability Heuristics for Designing Web Data Enty Forms L26--
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usability heuristics. Statistical findings shows that a significant difference is observed among the web

data entry forms designed with usability heuristic set I and usability heuristic set 2 in terms of four

usability scales that is attractiveness, perspicuity ,effrciency 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 l(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. [t 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 l(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 l.

Web data entry forms designed with usability heuristics set 2 uses large size of data entry fields

for longer enties that is monitor name data entry field in order to provide large amount of space

Therefore the user can enter multiple rurmes of monitors and could easily view all the entries

without scrolling in comparison with usability heuristic set l.In web data entry forms designed
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with usability heuristic set 2 the focus and attention of user is maintained on the desired entry

locations by making the currently active or focused field visually distinct, so that it becomes

apparent that on which form field the user is right now or on that point of time. Similarly it consists

of multiple sections and shows only user focused sections i.e relevant sections to allow easier

navigation in longer forms because scrolling in long web data entry forms leads to complicated

data entry in comparison with web data entry form designed with usability heuristic set 2.

The layout of web data entry forms designed with usability heuristic set 2 uses the right size of
input fields for entering date and time i.e length of date, month and year matches the actual length

of date,month and year with 2 digits for date & month field and 4 digits for year field. Similarly

for time 2 digits for hours and2 digits for minutes hence preventing user to enter date and time in
incorrect format. Whereas in web data entry form designed with usability heuristic set I form field
length does not match expected length of input. In the web data enfiry forms designed with usability

heuristic set 2 uses likelihood based ordering for tehsil name field in which the tehsil name used

most likely and frequently appears at the top of the drop down menu

The object implemented in our experiment i.e. Web data entry forms designed for polio

information web application domain is representative of population. Therefore if the results (i.e.

usability heuristic set I or set 2) are applicable on this application domain than the results can also

be generalized for other types of web application also. But we need future multiple tials of an

experiment also to generalize our results

7.3. Future work
We used usability testing for usability evaluation of web data entry forms designed with usability

heuristic set I 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 .The experiment

can consist of more than one trail. The intellectual abilities of subjects can also be assessed

f
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8.I. APPENDIX A
8.1.1. Semantic differential scale questionnaire

Pkre mrke ycr eretsSor row

Forthe ass€ssnent of the product, phroe flloutthe fdlowhg questionnalre. The que$ionnaire
consists of pairs of contrreting attrbutus that may apply to the product. The circles between the
atributes represent gradations between the opposites. You can express ]lour agrg€rnent with the
atrihrtes bytidrirg ttrc circle that most closdy reflects lour inpressbn.

ExamdE:

Attradive I O @

This response
unattractive.

would mean that

OOOOOunattractive
you rate the application as more attractive than

Pleree decide spontaneously. Dont think tm long about your decbion to make sure that yuu
convey you r original impression.

Sometimes )ou may not be complefiely sure Sout louragreement with a padicular dtrhuG or
l,ou maylind that tte atEibute does not apply completdyto the particularprcduct. Nwerthdess,
plere tid< a circle in every line.

ft is pur pesonalopinbn that munts. Please remember there is no wrong or fuht answer!
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8.2. APPENDIX B

8.2,1, Sample polio information forms for implementation

c.# &.:.r, t d 8 .M... dsd d{ 3. i^/ r. @.hB 6d d66o.on} vd t I h Fr
rh: (rrt d ,s b66 dd a{G m r.ra Y.. I t to h{a

vcrd6 !.der v.&a r@h
tt{..Mdq

idd 
^[.r(rr 

a d M ahEn. &a 6rad d{ ro M / lt. rlBL ch& d.d do io e a.6) Ya
&.: (ratd ffi b..r *-ddEc d i..6 Y.. I I io lrl-

rmdtE*** t-?---.- -L Ed*t.c aJ -.J>
-^6 a

,...dWrr^..:ffi*q, $x.l.-rlbtu. -^, -'-a^ {<-<\^_-Y
r-

..rk-f UPE
-.-.^L---

ffi.lrq q'-.Lr-.,--4@v.-aa^
ted@ ffi t..t!att.: *

I 3dC..lGh.@t.&@l

w.k.'ct..d ts .*t.qdCtr&t

.WMdtuv.<l.BvAB€. r dat a-/

. lD..h.Gda^a3h ffi d ashr m dtu do- L/

r rb a..4.*r-{ahe-rh- ..d.?a dttu ild cil5

t ..b lsc @ & re oa il.d d..^ | i.ald 3 n..,

r.bl..o..ffi.bGF.d da. d.dFdab .dd ry L/

rahtsa*!b*lb|waryvdh? a--
t .Em..rr!.atb r{ l.E q,@Ela...rb a.m.te?

t raE l.5 aBaDd r@ adh &. I w..g.o h.lM,

r tb r.s ffia{ lh d€.. F l@.l.d @BhsrdaE L-/

I r.*q .@H-GH AtAS@!i aS &tE
Md.otUEGt

I .frqmr{EIw H6q.wry.44...

.a.r.aFe6.bry r@.rd.r €H, +-/

t . @€@E-aat*ahad4C4&d.rt

2 a .,q daaE |s r de.6 hl a.t a@ C@9 aS aldd

a .O.. r-.rrh e hE .Y.6ha ffittW.r dtt.<H,

Usability Heuristics for Designing Web Data Entry Forms 138



:

..ildtr@, f<r^'.^ft @rlm CI ...t>
bil.,t U, l)..^
a.ilctW..r.d l.datm&
,.odwLr fa-C. -f < |hcrwt td

{-.g a hh...l...aU"3CCrd..[. 
-.d

a.d.r@r a-5
,rmd$, E

a&odh.ffiv..&&t?

, hhElrBdte rubddqrdffi?
bF&-drd

t . vwol & r...h 5rg (lra. r d rr? t/

I . & aaa rGdBh Ma ad t&Dd o,iE r&#

, thtoF.dl{tEc.@hF do.dtb M.w

I . tur.rn ..cdq.b E..6 drud dwr^ | dud a NA)

. th r.6 r.€ffi aE arF.d aata dt.ret6 otab frd du a,/

t rtErofr toeNhg. lblff. tow&t6?

I l.f t..h 6u{ d !b 7{ (ltc.tsdEl aw.tto6 t.o6,rdht?

a a tb rofr -H{ .Dod rre .!dE de < I Fa, cw.an h all h@t?

rr crorxaor&- ab GHts s F g. (@t Ycdd9l h snlahl

r .r^r{ a.tl4 W at G bvd aalv dd^t at62a3. aS ud.t lb
tuh.fforvtact

a I .€d{ 6..rha w tt w b.r aq€6r{ omP!...vr.

I 3d.r.Etwt^ doa h tD dd{ ffirq bE at vC H?

I r afia mdha H5.l dbth aa{tdsa ..6t.lanas,

I 3 d{ ffial{ H.a dar& ld d.alv owu! @l.6 o.vl.lrdd

t 1 ot..rfivJndgt h tb 6ha .t..r&I EE.l dil6 h.t,
t

Usability Heuristics for Designing Web Data Entry Forms



:

eoul.tlon/dtlamant mandonad h Plan ailat on

3chsl. mantldd ln Dlan arltl on th.
rchdr l&ntlH 16 th. tuE laclud.d l^ 6.

vmu. wri @aro.bbl..6d tlaht aradna avablbL to, lha

c; .[ lh. UgG tPC au.3tlo.t ttc.l w-. ued to

UPac h.ld la d.vt bato.a c.mFla6?

uPEC ch.l7.d bv ucMo/x6b. h..lih .rt.6d @<h.tid Ev uc .G'.ory?

and nald Y.lEalaC mtsrcPl.or lo tb. UP!C

h.ld lO daYr batore camD.lan

rh. m.6h.. ln .ddluo. to Ch.l. .nd Gech.l. of oPEc xt. OPo' l@_Fsnu', E@-€ds' Dl"rEl
r.dtnrto. ot LHwr P.Etd6. olttrkl xafd ot PPhl. qlt.B Haada ol Gd' il6oa 

'nd 
wtl tQt'Bn"thr

P.^6..o,3.4.t.tb^tuNtcGf(oHGol'wHo(P€o}.i.5roP..^d&llryl^i..n.sn.l.,.P.no.lh.oPEc

rhcE s n@!in8 minuld ot'UPEC oa HRUC. di*usd in h DPK-,'

rhc opEc nEcrirlt di-u*d and ro.mul.td .k di.lrict reefrty pl.n wlth.rl.l tuut on HR ucr'.E..

dlf!rddiad6aA,b€k



"*rtu: €-r.r-\ G-rrl: rflmh ffi: Q-e

^A Ed*: Acl-6-Lt t.w

I
I
!
I
!

I

v&rhfi6#lM
aryq tsdtdkd

E

I
I
I

I

I
Ii

!
{
t

T

l!ii
r

ir
!,

T

It I
!

d-L*-o
,1.-U
Ebo .rta

- 
t_a 

- 
I -

ll a
@ffi edr.-ffi ffi 

-ffi 
.-6M/r.q.ilruob-l-., Et tDr

frdE Ilt.. ffi |g-.d-- 
-r5 

Y6l lErtr

t
T
!
I,
!

I

vffir.sffi!'w
hk asbtu

g

T
I
t

I
t

.t

I
I

T

II
il

l

ir
I
a

I
II I

+

slw- E
:l

a

-brr.r-86-.-D-

rb.6@ fr 6 d r.tu m-. tu c..4.@

.-.6 dq tu'8. d tud dlg-n (.-td a i4

6- 
'-r 

ox .F<r.E) q

.r&r-.ev-6-r4 t!!dv-.rMrqh.{{@r

.d6.!n.-4 ld.. E .d d.rt a{rq

747Usability Heuristics for Designing Web Data Entry Forms




