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ABSTRACT

This article presents a review on how software ilisalcould be increased for users with less coraput
literacy. The literature was reviewed to extractruisiterface design principles by identifying thimitar
problems of this group of users. There are diffeggnups of users with less computer literacy. Heave
based on the literature three groups of them npedia attention from software designers. The firstup

is elderly users, as users with lack of computekfeound. The second group is children, as novssrau
and the third group is users with mental or phygiésorders. Therefore, this study intends to fosnghe
mentioned groups, followed by a comparison betwarwious researches in the field, which reveals tha
some commonalities exist between the needs of thems. These commonalities were used to extract us
interface design principles such as (a) reducirgrthmber of features available at any given tirbg, (
avoiding using computer terms, (c) putting custation ability for font, color, size and (d) using
appropriate graphical objects such as avatar ar. i€aking these principles into account can sobfergire
usability problems and increase satisfaction ofsisgth less computer literacy.

Keywords: User Interface, Amateur and Novice Users, Elderiwdoe Learnability, Children Software
Learnability, Software Usability

1. INTRODUCTION abilities and tools. In addition, Grabham (20124 an
Paul’'s study on Windows 7 with Windows 8 showed
Software development companies need to release e same results. It can be concluded that desjgnin
new version of their products periodically to emsur user interface is one of the most important aspects
survivability. However an important issue is whethe software development process.
there is any significant differences between thauies These days most people need to work with computer
of the newer version in comparison with the presiou and a large group of them are users with less ctampu
version. It can be said that the most significardnges  literacy. These kinds of users are users who ddaee
are on the interface rather than features as itéms computer background and working experience with
important role in software marketability. One oéthest =~ computer. This lack of exposure can be becaussatu
examples that could illustrate the influence of ruse life-style and age especially among children arderd
interface on the product marketability is reflected or because of disabilities that hinder people from
Microsoft Windows and Microsoft Office. Smith working with computer. Lack of computer background
(2010), compared Microsoft Office 2010 with its@ri can make many learnability difficulties for them in
versions and found no significant difference inithe understanding computer software. Therefore, if veatw
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to expand our computer users to all groups of peod processing and memory” (Wirtzet al., 2009).
need to consider this important group in softwagsigh According to Wirtzet al. (2009) elder users need more
process. According to Wagner (2002) if the softwaretext support to identify software components and
interface is designed without paying attention sers’ prevent potential errors. Without appropriate femdh
ability, it makes users to become confused andte€sea they cannot complete complex tasks successfully on
many difficulties for them to build up a correct their own. In addition, linguistic messages canphel
conceptual model. It means they cannot understandhem when they do a complex operational sequerate th
software structure and they are not able to worthwi has some sub-steps.
it completely. Therefore, it can be said the sofevis According to Demirist al. (2004) there is no evidence
not usable for them (Wirtet al., 2009). According to  that elder people resist new technologies. Howeery
Nielsen (2003) a good user interface designer didsyt  would be more willing to use them if software desig
to decrease the complexity of software and prodarte try to design more appropriate interface (Goodmad a
environment which makes it easy, efficient and | yndell, 2005).
enjoyable to work with. This study consists of fqarts: Dickinson et al. (2005) carried out a study for
The first part reviews researches on elderly usass, increasing number of elder internet users, abovgedds
users with lack of computer background. The seqartl  o|d. They conducted the study by developing an kemai
studies researches on Ch”dren, as novice usergshand System for elder novice Computer users. This Sygtam
third part focuses on the user interface desigrpémple  some characteristic including “simplified interface
with mental and physical disorders. Finally a corgmm  reduced clutter on the screen, reduction of tertogy
between the previous researches is performed tagxt clear and simple navigation paths and a partidyjze of
the user interface design principles for users W8 Help”. Their system tries to attract users and arage
computer literacy. them to explore feature and hide the complexitythef
1.1. Relationship Between Age and Software functions. From this s_tudy, they co_ncluded that to
Interface Preferences encourage elder people |_nto the computmg_wo_rldhwze
to develop an easy user interface while taking ammount
There is a strong relationship between age andthe above mentioned characteristics.
software preferences. Each age group has speeéidsn Sayago and Blat (2010) undertook a research on
and specific understanding of software environment.designing a better e-mail systems and interactive
Therefore, we have to discover the needs of eaeh agtechnologies for elder people (above 65 years old).
group and consider their limitations in understagdind  They analyzed needs and cognitive difficulties lofee
working with software. In this part, the charactéds people and grouped the interaction barriers of ranile
and needs of elder people and children as uselnslaak systems for elder people into five categories. (a)
of computer background will be analyzed. inappropriate and excessive functionality, (b) ntang
attachments and e-mails, (c) emails organizing
problem, (d) perceiving visual input and difficeki
This section reviewed the characteristics and userremembering steps, (e) terms and icons. Basedease th
interface design needs of elder peoflable 1 shows  barriers, researchers concluded that elder peogée n
key points of user interface design for elder peopl new interface design that is adapted to their li@grn
According to findings of Xie (2003) about elder kgu  style and can solve their problems. For example
interactions with computer and the internet, elodeople creating an easy layout, using large font, progens
cannot adapt themselves to every user interfacigrdes and easy terms can solve some of their problems.
since they do not have any prior experiences inptoen Table 2 shows elder users’ issues and user interface
from their childhood and learning age, so we shautl  design solutions for solving each respective issue.
expect them to learn software like young peoplehwit
computer background. According to Wetieal. (1999)
when people grow older, some cognitive changesroccu  This section reviewed the characteristics and user
that affect various aspects of their life (Wit al., interface design needs of childrehiable 3 shows key
2009). The changes such as “intelligence, inforomati points of user interface design for children.

1.2. Designing User Interfacefor Elder Users

1.3. Designing User Interfacefor Children
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Table 1. Key points of user interface design for elder peop

Researchers Points

(Sayago and Blat, 2010) Solving elders’ problems by creating an easy layosing large font, proper icons
and easy terms.

(Wirtz et al., 2009) In older ages some cognitive characteristics sadhtelligence, information

processing and memory changes. These changesevatiisidered
in user interface design.

(Dickinsonet al., 2005) Designing an appropriate interface for elders Reducing clutter on the screen,
reducing terminology, clear and simple navigatiathg and particular type
of help”.

(Demiriset al., 2004) There is no evidence that elder people resist Befniblogies and do not like to

use them. An appropriate interface of softwareerarourage them to use computer.

Table 2. Elder users’ issues and solutions

Elders issues User interface design solutions

Lack of computer background « Putting a basic users’ guide and help in the softwa
* Reduction of terminology

Cognitive changes « Reduced clutter on the screen
« Clear and simple navigation paths

Memorizing difficulties « Using similar functions for doing different jobs

 Putting descriptive texts and guidelines for tools

Table 3. Key points of user interface design for children

Researchers Points

(Fanget al., 2011) The best methods for increasing children’s conegioin is using tangible user
interface such as touch devices or using Micrdsofect.

(Nielsen, 2010) (a) Children like animation and sound, (b) Childpeefer to see texts with 14 point
font size, (c) Children do not like to read tex®, Children like to try many options.

(Nam, 2010) (a) Reduce the amount of text, replacing it witlingpde picture, icon or voice

(b) Reduce the number of components and increasesthe (c) Put brief tutorial
in software or web site.

(Markopoulos and Bekker, 2003) An appropriate user interface design is neededttefg computer needs of children
because they, like adults often use the techndloggrform their tasks.
(Grammenost al., 2001) In user interface design for children, designemuh (a) Use highly visual menus

and icons (b) Use animation, sound and messageslfox€reate an environment
that has many guidelines to prevent errors.

According to Markopoulos and Bekker (2003) According to Nielsen (2010), because children’s
Children, like adults, often use the technologyésform interaction with technology is different depending
their tasks. They believe an appropriate user fater their age and cognitive ability, so we must distiisf
design is needed to satisfy computer needs ofremild between young (3-5), mid-range (6-8) and older 29-1
Furthermore, based on the principle of user cedtere children. His study was carried out by considering
design, there is no proper design for all groupsisrs. childrens between the age of 3 to 12 years old for
Therefore, designers should develop software based specific web sites such as Games sites, Media, sites
target user’s cognitive ability and consideringdr@in asa  Educational sites, Toys sites and gave them certain
special group of users (Bekker and Antle, 2011).specific tasks. The findings of the study showejl (a
According to Hutchinson and Bederson (2005) thgdsy  children like animation and sound, (b) childrenfpre
problem of children is that, all children softwasge  to see texts with 14 point font size, (c) childim not
developed by adults and most of them are not famili |ike to read text, (d) children like to try manytims.

with children’s skills and their preferences. Tliere, the Grammenoset al. (2001) conduced a research on
applications may not be user friendly for childeerd they  designing user interface for children by focusing o
may even make some learning difficulties for them. interaction design process to design dairy softwiare
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kids behNeen 4-8 years old. Their study approvegl th for interacting with them. They suggested one & th
following claims by previous researchers: (a) weeht  pest methods for increasing children’s concentraiso

use highly visual menus and icons for children to sing tangible user interface like using Microsoft
understand the software since young children caresat Kinect.
(Wilson, 1989; Grammenoat al., 2001). (b) “Create an Table 4 shows children’s issues and user interface

open learning system which can be adapted to ehildr : . . .
preferences and cultural background” (Jonasgeal., design solutions for solving their problems.

1993; Grammenodt al., 2001). (c) Create interactive user 1.4. Designing User Interface for Solving

interface by using animation, sound and messageshbox Accessibility Problems for Users with
(Norman, 1990; Grammenas al., 2001). (d) Create an Physical/Mental Limitations

environment that has many guidelines and can dontro

their input to prevent errors. (e) Design softwiara way This section reviewed the accessibility problems of
that it does not need combination keys of mouse andusers with physical/mental limitations and intedac
keyboard. design solution to help thenT.able 5 shows a key

Nam (2010) conducted a research to find out howpoints of user interface design for users with
children would interact with a user interface thet physical/mental limitations.
them watch video clips and play interactive games  According to Chapmamt al. (2009), software or a
online. Based on the results of the study, he cairgd web page is accessible if it is usable by everybody
the barriers of working with web site for children irrespective of any physical or mental limitatioRsvcic
between 3 to 5 years old: (a) it is difficult fonildren (2005) categorized accessibility problems into four
to use the web site when page needs scrolling (b)roups of Mobility impairments, Visual impairments,
Children do not like to type and prefer to use aus® Hearing impairments, Cognitive impairments. Solving
trackball, or track pad rather than the keyboaryl (c the usability problems of mobility impairment users
Doing drag-and-drop function is difficult for chilein. require special hardware where else users withirigear
Based on the children barriers, he gave someimpairments can use software normally. Therefor¢he
suggestions: (a) reduce the amount of or eliminatefollowing part only the previous researches on ¥isu
text, replacing it with a simple picture, icon ooiwe and Cognitive impairments will be described sinoeyt
(b) reduce the number of components and objecés lik can be solved with interface design solutions.
buttons and other clickable elements and increase15 User
their size to ensure children can easily click ban e
(c) design navigation such that, it does not nded t
arrow keys on the keyboard (d) put some brief fator Stephanidiset al. (1998) and Chiangt al. (2005)
for helping them learn how they have to work witlet gave a number of solutions for alleviating visual
software or web site. impairments problems. These solutions can be used

In contrast, Donker and Reitsma (2005) believe separately or in combination: (a) creating softwarthe
children can use a mouse and we can design soffaare way that could be read easily by screen readewaodt
them like elder people. According to the studyytfeaind (b) putting the ability of zoom in our software,) (c
young children between ages 6-7 are clearly capable putting speech recognition for interacting with taafre
using a computer mouse. Children can click very and (d) Putting customization abilities in softwdoe
accurately on targets of 7mm wide and 12mm tall. Intailoring font size and color.
addition, children can do drag-and-drop and itisier for Dijana et al. (2010) conducted a research on people
them to move objects than click-move-click. with disturbance of vision. They focused on color-

According to Fanget al. (2011) because children’s distinguishing problems and after examining edoceti
understanding is limited to understanding the austr software; they suggested that for increasing uispluf
concepts, we should not design a complex usersoftware for these kinds of users the best soluion
interface for them. We can use some elements likeusing a combination of colors that is distinguidbafor
Avatar and 3D objects to increase their attentadao, these people. Furthermore, designers should not use
it is a better idea to use multi-media than singtedal similar colors next to one another.

Interface for People with Visual
Impairments
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Table 4. Children software issues and solutions

Children Issues User interface design solutions
Limitation for understanding the Avoid design a complex user interface and try tooiuce software tools
abstract concepts clearly to children
Reading problem Reduce the amount of or eliminate text and replaa&h a simple picture
Cognitive limitation « Put tutorial, especially visual tutorial

« Clear and simple navigation paths
Mouse controlling problem Designing software component a little bigger tharmmal

Table 5. Key points of user interface design for users ilisical/mental limitations

Researchers Points

(Giraudet al., 2011) For blind people each link, button and element ebsite must have an audio function

(Dijanaet al., 2010) Using combination of colors that is distinguishatalecolor blind people

(Madiah and Hisham, 2010) Customizable user interface is required for usets partially sight and general design
guidelines are not suitable for these people

(Turunenet al., 2010) Combination of speech input and multimodal gestpresides a more efficient and
accessible input method than traditional methodsigually impaired users

(Fryiaet al., 2009) The best solution for helping people with cognitilisabilities is reducing the number
of features available at any given time

(Grynszparet al., 2008) Patients with autism can learn from a multimedistey if the interface does not need
investigation for finding software elements

(Stephanidist al., 1998; Solving the problems of visually impaired usersaboiging a) screen reader and speech

Chianget al., 2005) recognition for interacting with softwabg,Putting customization abilities for font size
and color

Madiah and Hisham (2010) carried out a research ormethods for visually impaired users. The method was
people with partially sighted vision, they condutthe justified by the aid of a research carried out bgeRand
study by a prototype of reading application; they Fels (2004) who claimed that because it is notipesto
examined four types of fonts at various sizes asidrs define common solutions suitable for all users with
on different background colors. The results of shedy vision problems, the interface must be highly
indicated that partially sighted children have thaivn Customizable (Turuneet al., 2010).
preferences for font type, font size and foregroand Giraudet al. (2011) conducted a research on solving
background color depend on their vision problem andweb site usability problems for blind people. Siftiad
visual acuity. A good user interface has to corrsitleir people cannot see web pages elements, they suggeste
preferences and give them some options for setpctin that putting an audio site map could solve theabpem.
font and color. From the findings of this studyeyh Furthermore, they suggested that each link, buttoc
concluded that specific interface design guidelines element on website must have an audio function and
customizable user interface is required and generamust introduce itself to these kinds of users.
design guidelines are not suitable for these people Baguma and Lubega (2008) presented a Web Design

Turunen et al. (2010) carried out a research on Framework for improving web site accessibility fidind
multimodal media center interface for people with People. Their framework was based on the three
different levels of visual impairment. For makingstem components of Web applications: content, navigation
accessible, they used a combination of featurek asc  and user interface. In their suggested framewdrky t
speech input and output, gestures, haptic feedbadla  suggested that developers have to consider sonmspoi
zoom-able graphical interface. To help the blinéras  for designing a web site for blind people. The most
they used both speech output and haptic feedbdeky T important points are: “(a) Designing web site ag tnly
also created zoom-able focus-plus-context intertaog  version (b) text alternative for visual elements (c
combined it with speech output for solving the peob synchronized text alternatives for videos (d) dipsiee
of low vision users. They found that combination of titles/names for web pages, links and headingslation
speech input and multimodal gestures provides ae mor with their purpose (e) divide long pieces of contieto
efficient and accessible input method than trad#lo sections with section headings”. Furthermore,
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Leutholdet al. (2008) concluded that for blind users the similarities between the user interface needslafsdrs

Enhanced Text user Interface (ETI) is more usatide t
the Graphical User Interface (GUI).

with less computer literacy. From these similastie
seven principles can be extracted for designing use

interface for these users:

1.6. User Interface for Solving Cognitive and
L earning Disability Problems

Cognitive and Learning Disability (CLD) includes
mental retardation, autism, traumatic brain injayhasia,
dyslexia, alzheimer's disease and attention deficit
disorder. According to Friedman and Bryen (2007), ,
“people with CLDs often exhibit deficiencies ineaattion,
memory, perception and problem-solving, which dftae
manner in which they interact with computers”.

Fryia et al. (2009) worked on designing an e-learning
system for people with cognitive disabilities, they
suggested that for increasing accessibility ofehdads
of software the best approach is eliminating fezstuhat
could cause unnecessary stress and frustrationctmt °
create a negative effect on system usability. They
reduced software complexity by reducing the nundfer
features available at any given time and by regiran
them to accommodate full functionality. According t
Grynszpanet al. (2008), a rich interface should try to
reduce the complexity of software and increasingrsis
attention to software abilities. He conducted aeagesh
on designing multimedia interface for patients with
autism. Results showed that patients with autism ca
learn from a multimedia system if the interface aof
system is simple and do not need investigation for
finding elementsTable 6 shows issues of people with
disorders and user interface design solutions dbrirsy
their problems.

Eliminating features that could cause unnecessary
stress and frustration and reducing software
complexity by reducing the number of features
available at any given time

Designing interface such that it does not need
investigation for finding tools

Using larger components such as large buttons,
combo boxes. Furthermore, using bigger icons and
fonts for showing key fucntions of the software
Avoiding using computer terms and the names that
are not familiar to all of users for naming tools
Putting customization ability for font, color andes
especially for elders, children and people withugis
impairments

Using enough descriptive texts,
helping elder and blind people
Using appropriate graphical objects like avatar or
icons for increasing software attraction, espegiall
for children and also for attracting the attentiwi
people with cognitive problems

especially for

Although the problems of users with less computer

literacy are different but the main similaritiestiween
elder, children and people with mental disorders ar
based on cognitive issues. Therefore, applying ethes

principles could help all the three groups. Puttihgse

1.7. Critical Analysis

principles into action, we can solve software laditity

interface design reveals

Table 6. Disorder people issues and solutions

that there exists someComputer literacy.

Disorders

User interface design solutions

Visual impairments

« Creating software in a way that could be read easilycreen reader software

« Putting the ability of zoom in software
« Putting speech recognition for interacting withteaire

« Putting an audio map

» Text alternative for visual elements

Color blinds
* Not to use similar colors

 Using a combination of colors that is distinguidiedr color blind people

« Putting customization abilities in software for ol

Cognitive disability

« Eliminating features that could cause unnecessegs

* Reduce software complexity by reducing the numbéeatiures available at any given time
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