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ABSTRACT 
 

 

As the development and utilization of technology is increasing rapidly. It identifies different 

experiences for older users. Most of the time, older users face issues in utilization of new interface. 

According to the United Nation world population report, the older people will become the main 

and largest part of the population in the coming era. With the increasing population of older people, 

Pakistan will also become an aging society. Older users are the late adopters of smart mobile 

phones technology. The older users in Pakistan are ready to use digital communication ways but 

they often face issues when they do Roman Urdu texting. Different factors are affecting their 

approval of Roman Urdu texting communication. The available smart mobile phones’ texting 

applications do not fulfill the needs of older users because older users are minority of digital system 

and minorities are poorly represented in digital system. To make the human computer interaction 

community aware, there is need to take the older users into account. There is also need to take 

notice about very common feature of mobile phones which is texting. Texting is an important and 

mostly used feature of mobile phones. As compared to the other digital communication mediums, 

texting is adopted by large part of the population of the world. It is observed that older users do no 

use texting applications. They often face issues when they interact with texting applications. Thus, 

the aim of this research study is the investigation of Roman Urdu texting issues faced by older 

users of Pakistan. Two phase methodology is used to inquire the texting issues. The first phase of 

methodology is literature review, to the investigate of texting issues faced by older users 

worldwide. The second phase of methodology is survey, to the investigation of Roman Urdu 

texting issues faced by older users of Pakistan. The results of this study are the Roman Urdu texting 

issues faced by older users and guidelines. Guidelines are proposed in order to minimize the Roman 

Urdu texting issues.   The results of this study may be helpful in the design of texting applications 

for the older users of Pakistan.
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CHAPTER 1 

INTRODUCTION 

 

In this chapter, section 1.1 background contains the importance of mobile phones texting 

communication and older users. The key research studies about Roman Urdu texting issues are 

reported in section 1.2 related work. Section 1.3 contains the problem statement. In section 1.4 

research questions are reported. The aim of this research study is discussed in section 1.5. In section 

1.6 research objectives are reported. Section 1.7 research methodology, is about two phased 

research methodology idea. Section 1.8 contains the summary of this chapter.  

1.1 Background 

Smart phone has appeared as a basic innovational device [1]. According to the report of Pakistan 

Telecommunication Authority that, in July 2020, there are 167 million mobile subscribers, 81 

million 3G/4G subscribers in Pakistan and according to 2014 report that the text messages that 

were exchanged over the networks are above 301.7 billion [2,3]. 

Smart phones offer different functions for personal satisfaction of older users; however, these new 

functions are rarely used by older users [4]. The essential requirements of older users are generally 

not focused proper consideration. Older users recommend precise features as compared to for any 

feature which is present in smartphones [5]. But older users have disclosed that they faced trouble 

and disappointment during interaction with smartphones. Older users have school of thought that 

it is complex the utilization of new technology as compared to the younger ones [6].
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it is inquired that older users showed very bad results as compared to the youngers one, while using 

smartphone [7]. Moreover, older users required supporting time for completion of tasks and took 

over 40% extra senseless steps as compared to the younger ones. They not want improvement and 

have pressure towards the use of new development. In addition, mobile industry now a days have 

mostly attentive towards youth who are ready to the use of smart appliances with different 

functions. There can be personal and external issues that affect the utilization of smartphones by 

older Users. Older users face trouble while using mobile phones when there is small size screen 

and content, buttons are small and complex features because older users have weak remembrance, 

visual potential, and hearing performance as compared to younger ones [8]. 

This is unclear that weather smart phones decrease the issues of older users or not because it is 

possible that mobile phones with fewer and easy features will not meet the user demands, on the 

other hand the cell phones which have extremely several functions will make the mobile phone 

more complex for older users [9]. It is observed that psychosocial and psychological characteristics 

are not same as compared to the younger ones on the requirement and the necessities of mobile 

phone utilization. So that’s why, it is important to understand and recognize the features which are 

seen to be necessary for older users. For the older users’ simple functions can increase the 

satisfaction and maximize the ratio of smartphone usage [10]. A study reported that with growing 

population of older people and amongst 15 countries which have older people population more 

than 10 million, in which seven are developing countries, including Pakistan [11]. The elderly of 

Pakistan is ready to practice mobile phones functions but advance smart phones are not addressing 

the needs of older users. Multiple factors are there that affect the approval of smart phones by older 

users. The available cell phones features didn’t fulfill the needs of older users [12]. Texting 

applications are important applications of smart phone. Texting is a very cost-effective way of 

communication. Text messages has been a common feature of mobile phones and according to the 

research that amongst 21 countries, a median of 75% of cell phone owners say they text [13]. After 

the telecommunication technology in early 2000s in Pakistan, text messages have become a 

primary means of communication [14]. 

In Pakistan the most common language for texting is Roman Urdu language. Different researches 

have been under taken on Roman Urdu texts for example a researcher developed an instrument to 

report the Urdu words with accurate sense. They used collection of Urdu language words and 

17006 different senses were identified and 2285 unique senses were identified with Urdu Words 

[15]. Another study worked on linguist polyglot classification and opinion analysis; Methodology 
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was applied on Tweets. In study they detached words of tweets in English and Roman Urdu and 

focused on important issues for example political tweets, social problems [16]. These researchers 

also gathered a collection of approximately 82000 tweets focusing on political perception of twitter 

users [17]. Another study gathered the collection of Urdu words and provided a technique for word 

prediction using Bigram Model [18]. Another study worked on the plagiarism of Urdu language 

and for this purpose they collected 160 documents [19]. Another study worked on Roman Urdu 

text collection of 5000 messages and inquired linguistic alteration in texts. This study performed 

verifiable analysis on text languages used in Pakistan [20]. Another study performed conversion 

from Roman Urdu to Urdu script. He investigated and examined Roman Urdu text and inquired 

writing guidelines. He used a wordlist approach for performing the conversion [21].  

Another study gathered a collection of approximately 50,000 Roman Urdu text and planned a 

technique of SPAM filtering [22]. As other languages have standard writing format, Roman Urdu 

does not have any standard writing format and words arrangements and Roman Urdu does not have 

definite spelling principles [23, 24]. It is generally observed that a person can write a word of 

Roman Urdu with a variety of spellings. This variety of spelling is followed by not only different 

people but also the same person. Another research studied that Urdu language words, which are 

written in roman script, there is a possibility that these words have similar spellings like English 

words [25]. 

As many researches are available for Roman Urdu text issues but the focused group was younger 

ones and the researches about older people issues have been raised worldwide; however, no 

contribution has been inquired in Pakistan as the older users are minority of digital world and 

minorities are unwell characterized in systems [26]. To make the human computer interaction 

community aware, take the older people into account and there is also need to take notice about 

very common feature of mobile phones which is texting. 

From Human Computer Interaction perspective there is need to identify that most of older people 

have access of smart phones but they don’t do texting and if they do texting using Roman Urdu 

language as their digital communication language what are the issues they face while texting. 



  

     4   

 

1.2 Related Work 

A study [27] identified that Roman Urdu script has no standardized spelling and this paper shows 

that there are three spelling variations. This study examined emergent user and inquired their 

texting behavior. Another study’s result showed that due to the difficulty of Urdu Keyboard users 

adopt long term linguistic change. This study also examined the texting behaviors of Pakistani 

users. This study is limited to the younger users. 

Another study [28] inquired typical terms, based on a term utility criterion (TUC) and spammed 

them to increase their typical power. Experiment was performed on large dataset. Result of this 

study showed that their technique performed well on the set of time-tested schemes. This study 

also improved the accuracy of classification of Roman Urdu words. In this study only negative set 

of features are considered. 

A research study [29] is about refined assessment tools for understanding older adults' mobile 

device proficiency. Validation of previously involved assessment. This study represents validation 

of questionnaire on a sample of older smartphone users. Result of this study suggested that 

alteration is necessary to get a valid and reliable questionnaire. For this purpose, four important 

implications and suggestions are discussed for the application of questionnaire. This study is 

limited towards small and homogenous and non-probability sample of older users. 

Research [30] in Pakistan reported that the dataset of the Urdu language which inquired hurtful 

words from the text. This study detected offensive words from the user's comments. Used different 

techniques to extract the different functions at character level and word level. Used different 

machine learning techniques to detect offensive words from the text. Designed dataset is available 

on GitHub. In this study techniques which are used for classification are not as good as many other 

models. 

A study [31] investigated the usage patterns and preference of smart phone is specific function by 

older users of Pakistan. In this study two approaches are used to examine the outcomes. A focused 

group discussion examined and explored the utilization patterns and issues of usage of eight older 

smart phone users. The second method is a questionnaire survey, a questionnaire is managed to 

inquired the utilization patterns and issues of usage. 100 participants aged 45 and ended to 

understand their leaning of smart phone functions. This study reported that some precise mobile 
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phone functions were supposed to be more overbearing for older users. Limitation of this study is 

lack of local literature review because less contribution on this research in Pakistan. 

The results of a research study [32] provided a report on an understudied group of people, thus the 

group of an original corpus from Pakistan. This study also analyses the procedures and purposes 

of the Roman Urdu language used in text messages with respect to demographic features of 

younger users. In this study data about mobile phones usability is gathered. Data consists of 346,455 

text messages. Result showed that those young students who have friendly nature, often send text 

messages. This research study has the large population dataset however there is need to study the 

data of all groups of people behaviors. 

 

Although all the existing literature significantly reported the various studies on Roman Urdu 

texting and older users separately. Some have showed their work only about Roman Urdu text, 

others have discussed the older peoples and usage of mobile phones. But this study is different in 

the way that there is the identification of older people texting issues using Roman Urdu language 

along with the proposed solution. 

1.3 Problem Statement 

Many studies have been conducted to address the issues related to Roman Urdu and older users. 

Such study includes texting behavior of Pakistani users [29], improve the accuracy of classification 

of Urdu words [30], detection of offensive words from the user's comments [31] and advance 

mobile phone usability criteria, patterns and preference of precise functions among older users of 

Pakistan [32]. No study is found to address issues of Roman Urdu for the older users. There is a need 

to study Roman Urdu text issues in the context of older users. 

1.4 Research Questions 

This study is grounded on the following two research questions. 
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Question 1 

What are the issues faced by older users during Roman Urdu texting? 

Question 2 

What is the proposed solution of the issues faced by older users during Roman Urdu texting? 

1.5 Research Aim 

Older users are minority of digital systems and minorities are poorly represented in systems. 

Research studies about older users’ issues have been raised worldwide; however, no contribution 

has been inquired in Pakistan. To make the human computer interaction community aware, there 

is need to take the older users into account and there is also need to take notice about very common 

and important application of mobile phones which is texting. The main aim of this study is to find 

out the list of issues from the older users during texting in Roman Urdu and suggest the solution 

to overcome the explored issues. 

1.6 Research Objectives 

This study has two following research objectives. 

Objective 1 

To investigate the Roman Urdu texting issues faced by older users. 

 

Objective 2 

To suggest guidelines in order to minimize the Roman Urdu texting issues faced by older users. 

1.7 Research Methodology 
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The methodology of this study is based on two phases in order to find the texting communication 

issues faced by older users. The first phase of research methodology is literature review that is used 

for the investigation of texting issues reported by older people around the world. The second phase 

of research methodology is physical survey for the investigation of Roman Urdu texting issues 

faced by older users of Pakistan. 

 Literature Review is conducted to review the existing literature related to the texting issues faced 

by older users worldwide. This phase of research methodology offers a comprehensive evaluation, 

review and critical examination of associated existing studies. This phase of research methodology 

helps in conducting and organizing a reasonable literature review having a predefined search 

strategy in order to investigation of texting issues. The main objective of choosing literature review 

is the investigate of the issues that are faced during the utilization of texting applications in mobile 

phones. The appropriate keywords are used to generate the search query that are executed in 

various databases. Afterwards the data is organized in data extraction forms and the issues are 

reported. After the investigation of texting issues, those issues are categorized in an effective 

manner for accomplishing the better understanding.  Through literature review mostly reported 

issues are investigated which are briefly discussed in chapter 3. From the categorization of the 

texting issues, major issues which are commonly observed are converted into the questionnaire in 

order to investigate that do older users of Pakistan face such issues during Roman Urdu texting? 

Besides this phase of research methodology, a survey is also be conducted and selected as a second 

phase of research methodology, in order to investigation of the Roman Urdu texting issues faced 

by older users of Pakistan and solution is proposed against the identified and highlighted issues. In 

order to the investigation of Roman Urdu texting issues, a questionnaire is developed with the help 

of texting issues which are investigated through literature review. The basic purpose of selecting 

the survey is basically to identify the Roman Urdu texting issues faced by older users of Pakistan. 

For this purpose, guideline of Kasunic [33] are followed, published by Software Engineering 

Institute (SEI). Reason of following this guideline is that it is the most general reference guideline 

used worldwide for the purpose of conducting an effective survey in field of software engineering. 

Through survey this study investigated the Roman Urdu texting issues faced by older users of 

Pakistan which are briefly discussed in chapter 4. 
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After investigation of Roman Urdu texting issues, guidelines are also investigated in order to 

minimize Roman Urdu issues. Firstly, guidelines are investigated through literature review. Then 

guidelines are reviewed by some experts. For expert review, an expert review technique is followed 

which is discussed in chapter 3. After expert review updated guidelines are reported in chapter 4.  

1.8 Summary 

Mobile phone has appeared as a basic innovational idea. Older users rarely use the features of 

mobile phones such as texting feature. Research studies about Roman Urdu texting communication 

are reported in Pakistan in the context of younger population. For older users there is less 

contribution of research studies in Pakistan. Hence, the aim of this research study is to identify 

issues of Roman Urdu texting communication faced by older users of Pakistan.  
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CHAPTER 2 

LITERATURE REVIEW 

 

In this chapter, section 2.1 background contains the information about mobile phone technology 

and older users. This section also contains the investigation of older users’ texting communication 

issues and their categorization. Section 2.2 is about Physical issues. Section 2.3 is about 

psychological issues. Section 2.4 is about technical issues. Section 2.5 is about socioeconomic 

issues. Section 2.6 contains the summary of this chapter. 

2.1 Background 

The word technology is taken from the Greek word “technologia” which refer the methodical 

learning of art. The usually denotation of technology is “the usage of all rational information to 

perform particular task”. Any new invention or invented technology relies on psychology and 

sociology of individual person. Different researches demonstrated that some older persons showed 

a huge interest in accepting and adoption of mobile phone technology. Older users showed interest 

using new smart devices and digital communication. Older users also reported their dissatisfaction 

with the usage of mobile phones. Older users are considered late adopters of the digital 

communication tools due to fears for example digital communication tools reduced face to face 

communication. Researches stated that older persons are late adopters of the technology so they 

are a smaller number of users of smart mobile phones as compared to the youngers.  It has seen 

worldwide that individuals under 30 probably 
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own the smart mobile phone. Older demographic should be considered in new inventions because 

they will be large population in the coming era [37].   

A research in 2019,published by United Nations World Population, reported that the elderly will 

convert into the main and largest part of population [34]. As we are moving forward in our rapidly 

changing digital world, it is necessary that we should include and consider older persons. For this 

purpose, there is great need of our communities to take interest and protect and teach the older 

persons. Whenever we create or develop the technology or advanced or improved the technology, 

it is our duty to consider these twenty-eight million persons. Moreover, older persons cannot be 

divided into on homogeneous category. It is widely recognized that usage of technology helps to 

increase the quality life of older person. There is a great need of design the technology according 

to the needs of older persons [35]. Involving them in the usage of advanced technology can helps 

the developers to develop technology according to them.  

 When we talk about researches and studies about digital communication tools or text messages, the 

majority of researched has focused group was young users and they paid less attention on older users. 

There is a lack of researches which are examining the older users and their texting habits or texting 

usage patterns or texting issues. According to the information communication technologies reports 

that most frequently used mobile phone application is texting application among elderly users as 

compared to e mail [35].  

According to the research question of this study older people often face issues while talking over 

texting and there is need of addressing these particular issues. This research reviewed different 

studies which investigated the older people issues while texting using smart mobile phones and 

specifically when they talk over texting. In this research work 40 issues are investigated after 

literature review.  This chapter provides the list of issues identified by literature. In the next step 

these issues have been categorized in four sections physical issues, psychological issues, technical 

issues and socioeconomic issues. After categorization each category is discussed briefly with the 

support of different literatures. In last section all issues are converted into major issues and these 

major issues became the questions of questionnaire. The questionnaire that was used for survey, 

developed with the help of these investigated issues. 
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2.2 Physical Issues 

Due to the failing of physical condition designing of technology for the older persons is considered 

most apparent issue. With the age reading of text and listening to audio text and accurate 

movements on the mobile screen are often unreliable [36]. Physical issues include dexterity, vision 

and physical health. 

Studies reported that instead of using innovative functionality the older users only use specific 

functions due to the physical and mental barriers. Elderly users basically own smartphones for 

communication but they prefer call functionality [37]. Elderly  can have superior physical and 

mental limitations as compared to the younger ones [34].  Other than advanced technology usage 

their daily routine life can also be tethered due to physical and mental restrictions with a loss of 

social interaction and work activities which reason to the isolation. But these complications can be 

decreased with digital communication tools because they improve the connectivity to others [43].  

For making the physical activities more attractive and desirable for older users advance technology 

inventors and health industry are working together in order to overcome their physical limitations 

[34]. Exercise games are growing in the acceptance for the elderly users. There are many online or 

virtual games available that can increase physical and cognitive stamina. [43]. Figure 2.1 shows 

the result of one study which ranked some physical limitations of older users out of ten. These 

physical limitations are the barriers in the usage acceptance of digital communication tools [34]. 

 

Figure 2.1: Physical Limitations [34] 
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The digital enclosure can improves the elderly mental and physical capabilities, contributes their 

physical and psychological health, and offers an chance for them to have an self-determining 

technologies of life [40]. 

2.2.1 Vision 

As compared to the youngers older users often face troubles when they smart mobile phones with 

trivial size screen, menus, content, complicated functionalities and small buttons because elderly 

have weak visual competences, memory and physical stamina [37]. It is observed that many elderly 

users have weakened vision. For the older persons the speed of processing information decreases 

because they required extra light for reading and writing the text messages and at that time vision 

become smaller. Due to reading small text, positioning the objects visually and seeing the people 

located closely, we often face vision problems [39]. These problems are present in younger around 

15-20% but almost all older persons need glasses over the age of 60 [40]. 

Human sensory abilities change over the time. For example, with the growing age, starting from 

35 or 40 years the vision ability and hearing aptitudes start decreasing [40]. The following table 

shows an overview of the human capacities of vision, how they rapidly decrease with the passage 

of time [40].  

Table 2.1: Vision Abilities [40] 

 

Sr. Vision abilities Age at which sensory ability starts to 

change. 

1 Enhanced need for light 35 

2 Decreasing accommodation width 40 

3 Increase glare sensitivity 40 

4 Reduced depth perception 40 

5 Reduced eyesight 50 

6 Reduce adaptation to darkness 55 

7 Restricted visual field 55 

8 Diminished color perception 70 
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2.2.2 Dexterity 

Studies reported that unavoidable decrease in physical dexterity is examined in older users so they 

required large buttons in mobile phones. Older users has negative impact on  the comfort of the 

usability of smart mobile phones because of the effects of growing age, for example reduced hearing, 

vision loss and loss of physical dexterity [38]. Smart mobile phones and usage of texting applications 

required more dexterity and the older users have not enough dexterity to deal with touch screen, to 

press a button or to write something on touch screen or write something with small buttons [41]. 

Older users can pressurize to be active with less dexterity when they interact with complex 

functionality [34]. A study reported that vision, dexterity and cognitive issues are the barriers of 

using texting applications. These barriers may relay on the older adult’s involvement in new 

technology, independence, and comfort level, than actual barriers [34]. The dexterity and cognitive 

barriers may cause the only use of specific functions of the mobile phones and less adoption of new 

technology [42]. It is difficult for older users to articulate the texting input schemas of smart phones 

because it relies on smart hand movement [34]. Aging effects lead to the dexterity and cognitive 

limitations which cause the undeniable lack of potential to interact advance technology.  Due to 

which it is observed that older users use fewer mobile phone features as compared to the younger 

ones [38].  Studies investigated that physical dexterity is one of the major problem in the situation 

of elderly users in the domain of mobile interfaces [36].  Table 2.2 contains the physical issues. 

 

Table 2.2: Physical Issues 

 

Sr. Physical Issues References 

1 Physical limitations [34, 37, 40, 43] 

2 Vision  [37, 39, 40] 

3 Required dexterity  [34, 36, 38, 41, 42]  

 

2.3 Psychological Issues 

It is observed that physiological and psychosocial characteristics of older people and the younger 

groups are not closely the similar in the usage and requirements of smart mobile phone devices 
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[37]. Due to the difference of these characteristics, it is difficult to understand and observe 

functionalities which are understood to be valued for elderly users [37]. 

2.3.1 Cognitive and Memory 

In 1985 a theory was represented by Kieras and Polson which identified the cognitive complexity 

by the number of production rules that have to be distinguished by users when they operate the 

devices.    Furthermore, this theory pursued as the model which provides a platform for defining 

major cognitive complexity and minimize the difficulty of using the phones in terms of 

effectiveness and efficiency by allowing the prediction [44]. In general, it is observed that precise 

mobile phone applications have high importance for elderly users like calendar and alarm. Due to 

the physical and psychological  limitations older users use the precise applications instead of all  

advanced applications [37]. In order to fulfill the older users perceptual, psychological and unique 

needs, a user-friendly mobile phone design is required. The ideal mobile phones for the older users 

are those which have large size buttons (icon size), high volume, large content, easy to 

understandable menu etc. [37]. It is observed that often the usage of modern technical devices are 

not perceived to be easy, due to enforce considerable cognitive load on older users [44]. There are 

several characteristics of older users that can be referred to as being critical for the usage and 

acceptance of mobile phones. Generally, sensory performance has vital importance in terms of the 

technology usage. Including the cognitive factors, the loss of memory functions and decreasing of 

cognitive abilities with age is observed [44]. Table 2.2 enlists the issues that are the barriers in the 

acceptance of technology. It is also observed that not only the  age  is barrier technology acceptance 

but the interest in innovation also a barrier [45]. 

 

 

Table 2.3: Factors influencing technology acceptance [45] 

Sr. Factors influencing technology acceptance 

1 Cost 

2 Compliance with individual needs 

3 Personal experience with technology usage 

4 Accessibility barriers 

5 Psychological or cognitive  
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Studies reported that one’s liquid intelligence starts decline at the age of 25 in terms of ability to 

process incoming information flexibly. After that the memory slowly deteriorates and divided or 

focused attention also becomes a challenge. Normally growing age involves required slight 

changes that include hearing, vision, physical stamina and cognitive [45]. Due to the cognitive and 

memory weakness older user make usage of rarer smart mobile phone features as compared to the  

younger users [38].  

2.3.2 Trust 

Older persons are the late adopters of the smart mobile phones due to the lack of understanding of 

their functionalities and trust issues while communicating to other person because face to face 

communication and digital communication are two different things. While texting others older users 

often do not feel secure. They do not prefer the conversation in which they do not see or hear the 

expressions of other. This is a faraway diverse world for the individuals who born before 1950.  For 

the effective use of texting features there is a great need to trust the people in digital life. Older 

people mostly have vulnerable nature. It is difficult to teach them that to protect themselves while 

texting and using smart devices. This study also reported that older users suffer while using smart 

mobile phones due to physical limitations and lack of trust on the internet with personal information 

[34]. Another study reported that even the design of the texting applications is trustworthy and 

acceptable, older users often rejected the usage of texting application [63]. Another study reported 

that older adults often show the distrust when discussing digital tools and this distrust is a barrier in 

the acceptance of advance technology [64].  

2.3.3 Controllability 

Texting applications provide control of buttons and place of text for data input in order to speed 

up input elements. One another barrier in the usability of texting applications is that the older users 

and those persons who are unfamiliar with advance technology they often have problems in 

understanding the complex controls of texting applications [36]. A study reported that older users’ 

requirements for the acceptance of smart mobile phones are low-cost technology, easy to use and 

specific and controllable features. In this study older users highlighted design elements of advanced 
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technology including size, grip and controllability and developers must consider the physical and 

mental changes with age [65].  

 2.3.4 Simplicity 

Mobile phones have useful applications but some of the applications’ features have difficult 

operation interface that may leads toward the barriers in the acceptance of smart phones for older 

users.  smartphones including the simple operation interface may improve the acceptance of device 

for older users [37]. Applications with the concurrent features and choices is another issue in the 

acceptance of smart mobile phones as they offer the older users too many options and older users 

often feel overloaded and it is difficult for them to pick the correct option [52].  Another study 

reported that older users stated that in terms of usability they prefer the simpler and easier to use 

system. Older users showed less interest due to the complex functionality [65]. 

2.3.5 Familiarity 

Although new technology and advanced mobile phones (smartphone) are common now a days and  

offer various  functionalities  to improve  life style and  gratification of elderly users, nevertheless, 

these new functionalities are rarely employed by elderly users [37]. It is observed that as compared 

to the younger population it is harder to accept and use the smart mobile phones [37]. A study of 

the Mexico, reported that 34.7% population out of total population 130,222,815 is experiencing 

the digital elimination. In Mexico, one survey’s reports investigated that 55 and over the age of 55, 

78.4% of older users do not know or use the Internet [46]. There are numerous challenges that 

older users often face when they interact with typical user interfaces and  a younger user do not 

experience those challenges, it could be either as a result of the effects of ageing or unfamiliarity 

with modern technology [36].                                 
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2.3.6 Privacy 

For the older user’s technology approval depends on the helpfulness in supportive self-determining 

living and the level of interruption into isolated life, particularly the major fear is the privacy.  With 

the concept of privacy older users tend to accept the smart phone in positive manners [34]. A study 

reported that modern technology including mobile phones are not often designed considering the 

older users’ needs and requirements and elderly can have thoughtful privacy and safety challenges 

due to their uniqueness and difficulty to collect and communicate vast amount of information. This 

study also investigated that older user have usability issues or technical worries and managing 

security and privacy concerns lead towards limiting or avoiding mobile phone usage [66]. 

2.3.7 Unfavorable attitude 

A study reported that individual’s attitude towards accepting the mobile phone technology depends 

on his personal and social life. Older users personal and social life can cause negative attitude 

towards the acceptance of mobile technology [38]. Another study reported that older adults have 

favorable attitude towards those technology that helps them to remain independent [65]. Another 

study reported that age related barriers include (Mental and physical problems) and to have 

unfavorable attitude towards the technology [68].    

2.3.8 Mental Health 

In cognitive or memory section the mental stress is described that is the major problem for the 

older mobile phone users. With the growing age  people accomplish extra deliberately and with 

less accuracy, due to which mostly older users use fewer mobile phone features and often older 

persons seem to have trouble in practicing that how to use a new mobile phone [38]. A study 

indicated that the growth of new memory cells is decreased with age. Therefore, it is necessary to 

develop the smart application design that allow the older users to adjust their own rate of processing 

[38]. Another study reported virtual interactions and communication are not beneficial for the older 

users’ mental health as they often feel pressure while communicating remotely. This study reported 

that as we are living in digitalized world, the benefits of face-to-face communication on older 
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people mental health are not denied [69]. The digital enclosure can improves the elderly mental 

and physical capabilities, contributes their physical and psychological health, and offers an chance 

for them to have an self-determining technologies of life [40]. 

2.3.9 Focus Issue 

Studies reported that individual’s memory and focused attention becomes worsens slowly after 

reaching on 65. At the time dealing with (multiple) information may cause focus distraction. 

Texting application’s designers focused on important aspects while designing or developing the 

interface such as simplicity of interfaces that it should be familiar with older users. Attention is a 

multidimensional construct (Parasuraman and Davies, 1984) that categorizes a variety of processes 

distributing elaboration resources on several dimensions. Selecting the certain information to 

explain it and filtering unnecessary information is the process of selective attention. By increasing 

familiarity with smart mobile phones and by changing those signs in which attention need from 

selective to focused age related selective attention differences can be reduced. Older users can 

increase focus with increment in the amount of rehearsal in the task and decrease when mobile 

phones have complex interfaces. Studies reported that due to the challenge of focused attention 

issue the amount of information is presented in organized and simple way [55]. 

2.3.10 Task Completion Time Required 

It is observed that as compared to the younger ones the older users demonstrated low performance 

while using texting applications. On the other hand older users often take extra time to complete a 

task while interacting with smart mobile phones [37]. Thus,  in the case of texting older users often 

face issues such as fast input required (e.g., double click) and at the same time pressing one or 

more buttons [40]. A study investigated five characteristics of using technology such as the 

difficulty level of learning (the needed time to complete an activity), efficiency (the degree to 

which the applications fulfill the needs of the individual, thus avoiding lost time and frustration), 

errors (the degree to which certain applications give errors and the degree to which the individual 

is capable of solving them), and satisfaction (the satisfaction related to the use of a certain device 

or application) [56]. It is observed that during navigation older users often face issues and they 

required more time on a task in order to complete it as they often found to be lost in menus and 
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they do not use ant short method to return and navigate from one menu to another. This study 

reported that younger users required average 2 minutes 22 seconds on each task, on the other hand 

older users required 4 minutes and 32 seconds on each task almost double than younger users [44].  

2.3.11 Extra Steps 

It is investigated that elderly users often required additional time to accomplish a task and took 

over 40% extra silly steps as compared to the younger users. While interacting with new 

advancements they often feel pressure [37]. A study tested the older user’s mental capability and 

reported that during the mental assessment of elderly none of the older user used a correct way to 

be taken to solve a problem and some of them were not even aware of the classified nature of the 

mobile phone features [57]. This study also reported that for the number of extra silly steps and 

returns to higher levels in the different menus, older users made 113.6 extra silly steps and return 

with 16.2 returns in the menu while the younger participants made, on average 79 extra silly steps 

and went back 11.4 times in menus [44] . 

2.3.12 Texting Communication Issue 

Normally text message social habits point of view the people use texting communication for 

businesses, demonstrative or emotional support, relationship preservation and coordination in 

different events. For those purposes older users tend to do calls rather than text. A study in China 

reported that texting communication is the primary way of the formation and maintenance of 

personal relationship among youngers [34].  It is investigated and reported in different studies that 

older users expected better users of writing free text-to-speech functionalities in the coming era. 

This study also investigated that for the older users texting is fast and efficient way of 

communication, but mostly it is found to be an annoying and getting out of hand activity. 

According to the older users texting is useful but annoying, good way to communicate, but we 

should do it less and should talk on calls more [47]. A study investigated that texting 

communication is not positively correlated with the face-to-face communication but video call can 

be positively correlated [68]. 
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2.3.13 Socio Phobia 

 Advanced technology and smart mobile phones show a huge part in the raise of societal interaction 

and pride [48]. A sociologist Daniel Bell (1977), was the first sociologist who defined the social 

effects of digital media communication, he measured that the technology has major social values. 

Whether the people rich in information sharing or the people poor in information sharing in every 

nation there is a social divide that highlights the gap between these two groups of people. He also 

reported about a democratic divide that suggests differences between those who do and those who 

do not use technology in order to involve and contribute in public life [40]. The older users are 

considered a complex public categorized by medium and sometimes low income, fewer financial 

demands and plenty of relaxation time. Hence, they need social incorporation. The psychological, 

physical and emotional and social changes occur with the growing age. However, in respect to 

sensory changes, both physical and psychological perception is reduced and can affect the way the 

information is perceived [58]. 

2.3.14 Prioritizing Calls Over Texting 

Some researchers reported a tendency towards mobile phone calls largely swapped by the text 

messages [35]. A study investigated that older people reported that mobile phones or smart mobile 

phones were frequently used for phone calls and less for social media [47]. This study also 

identified that older users want to talk on calls more than they text. According to the facts in the 

last 3-5 years, texting communication has enlarged quite a bit due to the pressure from their 

children [47]. 

2.3.15 Stay Up to Date Pressure 

A study reported that older users often feel pressure when they have to keep updates on security, 

backups and upgrades. They often found them difficult rather than the actual use of the smart 

mobile phones. Older users indicated that after retirement, in such cases they found no one to help 

them [47].  
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2.3.16 Dual Tasking 

It is investigated that older users are late adopters of the advance technology and they have less 

experience and they could lack some basic information and knowledge which is required to 

effectively interact with the smart mobile phones. Hence to perform a task correctly and 

immediately related information should be display on the interface and this will avoid the 

memorizing of long sequence of operations and rely on the perception. Mistake in the organize 

sequence of interface can affect the overall goals so that’s why in order to complete a task designers 

should decrease the number of steps and controls. It is observed that as compared to the younger 

users older users often make errors during the long sequence of operations and long number of 

steps or dual tasking  [48]. 

2.3.17 Receive Low Quantity of Text 

A study in America is investigated in October 2014, 90% older Americans have ownership of smart 

mobile phone and from those using these devices, 21% use them to send or receive text messages 

[38]. 

2.3.18 Access and Encouragement Issue 

National Telecommunications and Information Administration of the United States developed the 

studies which investigated that those individuals who have high education, with average and above 

average incomes, under 55 years old and mostly male gender group from urban areas, are using 

the smart mobile phone technologies [40]. Technology can facilitate older users to contact with 

their families and friends, they can build a harmless environment, facilitate medical care, introduce 

new motivations in a person’s life, produce a larger access to information, and increase the level 

of social communication, confidence, life fulfillment and self-sufficiency. Thus, by having access 

to technology, the elderly can be more independent and more socially involved but there is a lack 

of access to technology [34].  
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Table 2.4 contains the psychological issues. 

 

Table 2.4: Psychological Issues 

Sr. Psychological Issues References 

1 Cognitive or memory [37, 38, 44, 45] 

2 Trust  [34, 63, 64] 

3 Controllability [36, 65] 

4 Simplicity [37, 52, 65] 

5 Familiarity [36, 37, 46] 

6 Privacy [34, 66] 

7 Unfavorable attitude [38, 65, 68] 

8 Mental health [38, 40, 69] 

9 Focus issue [55] 

10 Task completion time required [37, 40, 44, 56] 

11 Extra steps [37, 44, 57] 

12 Texting communication issue [34, 47, 68] 

13 Socio phobia  [40, 48, 58] 

14 Calls over texting [35, 47] 

15 Stay up to date pressure [47] 

16 Dual tasking [48] 

17 Receive low quantity of text [38] 

18 Access and encouragement issues [34, 40] 

 

2.4 Technical Issues 

Technical issues are those issues which are unexpectedly happens for example hardware failure 

and software errors that makes it is problematic or incredible to achieve a chosen task [68]. Older 

users often face technical issues while texting which are the following. 
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2.4.1 Texting Interface  

Sometimes advance technology such as smart mobile phones are frightening and apparent as a 

sensitive issue for the mostly older user, especially if it is disturbing, complex, environmental 

troublemaking and embarrassing. Considering the elderly user as apart of digital communication 

world now a days awareness with the interface and design of application is a very expressive issue 

and there is great need to address it. The perception of mobile usability of an individual is strongly 

influence by way of the organization of mobile interface. The supposed excellence of a mobile 

interface design depends on the level of difficulties and complexities, entertainment, navigation, 

easy to use and how informative it is. While navigation difficulties or accessibility regard 

timeliness, convenience, interpretability, and completeness, being informative implies accuracy, 

relevance, comprehensiveness, recentness, and credibility [40]. Another study found that there are 

variety of elements, such as dialog boxes and menus on which the interface functionality depends, 

which are technical features that the older users are not familiar with them [40]. 

2.4.2 Screen Issue  

A study investigated that several older users reported that they prefer the bigger screens on their 

tablets and laptops due to the advantages of a bigger screen such as easy to handle the features. It 

is reported by older people that the small screens and buttons are difficult to use. It is reported that 

the laptops and tablets are very desirable among older users. Mobile phones with bigger screens 

and keyboards are most preferred by older users.  Older users accepts the mobile phone technology 

as  they are relaxed to transfer around and appreciated especially when traveling [34]. For exploring 

the internet and social media and reading the news, older users over the age of 65 often prefer to 

use the tablets because they have big screens. Tablets have greater screens and buttons so the tablets 

are helpful to visual weakness and to many physical limitations. A study reported the interview of 

17 elderly users and asked them to name the most favorite features of a mobile phone, which they 

use frequently. Along with large screen and buttons, easy menus were stated most preferable [34]. 
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2.4.3 Icon Size 

A study reported that the ideal mobile phones for older users are those which have  bigger buttons, 

Large screen (icon size), high volume, easy to understandable menu etc. [37]. The use of icon and 

other symbolic representation of the menus is highly desirable for elderly. Without any 

misunderstanding or ambiguity, the older users just recognized the icon and select the icon and the 

icon should convey the information in a simple and direct way [48]. 

2.4.4 Color Scheme Issue 

Due to decreased visual field, older users often face problems in pattern recognition, in visual search, 

in perception, in color recognition, in the light sensitivity and in the searching and processing the 

information [40]. The sensitivity of light, color and pattern recognition problems occur due to the 

limitations of the field of [34]. 

2.4.5 Input location Issue 

A study reported that in the last few years the main challenge observed that is smart mobile phone 

designers and developers presently have less understanding of how to design and develop improved 

touchscreen interfaces for elderly. The adoption of basic input operations such as tapping, 

dragging, and pinching, based on touch screen smartphones, is observed in the last few years [49]. 

A study found that input with two-handed in the touchscreen is difficult for older user. This study 

investigated that as compared to the younger users’ older users slower when they have to input 

multiple things. For the investigation they experimented old users and young users in which 42 

different gesture inputs for touch surfaces are given to measure the accuracy and speed. This study 

investigated those elderly users often favor accuracy rather than speed that’s why they found that 

older users are a little slower but there was no significant difference in accuracy [46]. 

A study observed the small tapping targets problems during a practical. In this practical the 

contestants failed to tap the appropriate key on the application keyboard or unsuccessful in pointing 

the cursor to exact position in a text input area. Furthermore, this study  found that traditional user 
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interface have some common problems and the participants often face these general user interface 

problems [49]. A  study investigated that physical QWERTY keyboards have a lower word error 

rate and a very usable input method but in the comparison of input methods for older and younger 

users,  voice is  the fastest method overall [50]. 

2.4.6 Virtual Keyboard Utilization 

In the design of smart mobile phones technology, the virtual keyboard functionality has some 

barriers in the context of elderly users and disabled users. Virtual keyboard issues are related to 

the physical issues  such as size of keyboard and size of screen are observed in older users  [35]. 

A study reported that the older people often face incidental dialing due to inability of locking the 

virtual keyboard [37]. 

2.4.7 Buttons Over Glass Screen 

Due to the weak memory, mental limitations as compared to the younger users older users often 

face issues when they use smart mobile phones with trivial size screens and content, minor size 

buttons and complex features [37]. Another study reported that for various functions there are 

several buttons a mobile has, handling with multiple buttons if often difficult. And the older users 

rarely use test message feature of a mobile because they do not know how to input some text using 

buttons and perceived it is difficult to learn.  A study reported that the ideal mobile phones for 

older users are those which have  big size buttons, Large screen (icon size), high volume, easy to 

understandable menu etc. [37]. Small buttons crowded together and can hinder many operations, 

and in this case for older users it is difficult to perform an easy task also even a simple answering 

a call. Small and crowded buttons loss the main purpose of mobile phones to older users (i.e., for 

emergency). It is observed be difficult for older users to dial an emergency number with small 

buttons, especially in the case stressful situations [51]. Based on the older users’ physical features 

and capabilities, the devices should contain big size buttons, be more appropriate for shaky hands 

and provide warnings in the case of a perceived emergency [51].  



  

     26   

 

2.4.8 Unexpected Response 

It is observed that working and memory capabilities decrease with the growing age.  In order to 

investigate the correct data and information from the memory, older users often rely on 

environmental support and exterior signs. Thus, for those elderly users who face some barriers in 

quick learning, it is important to give them more signs to deal with unexpected responses from the 

smart mobile phones [48]. 

2.4.9 Complex Functionality  

As compared to the younger users’ older users have weak memory and visual capabilities, due to 

which elderly users often face issues when they use smart mobile phones with complex 

functionalities. Elderly users can gain various advantages from the smart mobile phone technology. 

Mobile phones have useful applications but some of the applications’ features have difficult 

operation interface that may leads toward the barriers in the acceptance of smart phones for older 

users. Smartphones which have simple interface and easy to use menus and easily understandable 

working, may improve the acceptance of device for elderly users [37]. 

2.4.10 Auto Fill or Auto Correct Issue 

A study investigated that One 65-year-old often feel frustration when he tries to guess in auto fills 

or auto corrects in order to write the text in correct form [34]. 

2.4.11 Cyber-Attacks  

Cybercrime is a term for any illegal activity that uses a device as a primary means. Older users can 

become attractive target of the cybercrime in the area of internet and digital communication 

because this is the vulnerable group which are poor in any information regarding advance 

technologies and innovation. Study investigated that there are more chances for older users to 

become the victims of cybercrime because it is observed that older users are found to have more 

free time to spend on internet and they excessively affected by the cybercrime [59].  Another study 
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reported that among older female users the knowledge of cybercrime is low because of lack of 

availability of internet facilities to them as compared to older males [60]. 

2.4.12 Different Versions 

A study reported that the tablets and smart mobile phone devices are not common among the older 

users because of their applications’ features. In the social context of the older users, the acceptance 

of mobile technology is depended on the elderly physical health, interface design and reviewed 

versions, [39]. According to the result of a study older users specified that security updated, 

backups, and upgrades are more complex [40].  

2.4.13 Technology and Daily Routine Coherence  

Specific functions of smart mobile phones are used by older users that indicated their routine life 

such as alarm, calendar.  When technology does not fit in the daily routine life of older users, they 

less likely to use technology, and when they came to know the advantages, they show some 

frustration of learning how to use it [61]. A study investigated that that the elderly is ready to use 

technology particularly in certain circumstances. Hence, older users are more confident when 

advance technology is well-matched with their routine [62]. Barriers to the usage of advance 

technology by the older users are lack of information, need for training and assistance, lack of 

necessity in daily lives, and design problems  [46]. 

2.4.14 Translation Issue 

A study investigated that as compared to the younger users older users have lack of knowledge 

about smart mobile phones and lack of education which cause the poor understanding of their 

meanings, probably it cause the poor translation of meaning full information provided by the smart 

mobile phones interface [48]. 
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Table 2.5 contains the technical issues. 

Table 2.5: Technical Issues 

Sr. Technical Issues References 

1 Texting interface [40] 

2 Screen issue [34] 

3 Icon size [37, 48] 

4 Color scheme issue [34, 40] 

5 Input location issue [46, 49, 50] 

6 Virtual keyboard utilization [35, 37] 

7 Buttons over glass screen [37, 51] 

8 Unexpected response [48] 

9 Complex functionality [37] 

10 Auto fill or auto correct issue [34] 

11 Cyber attacks [59, 60] 

12 Different versions [39, 40] 

13 Technology and daily routine life coherence [46, 61, 62] 

14 Translation issue [48] 

 

2.5 Socioeconomic Issues 

Sociological studies favor a strategical approach, in which expecting the acquiring choice as part 

of a procedure of technology acceptance and  it also include the  acceptance and rejection of the 

user on the adaptation  of technology i.e. the acceptance process [38]. 

2.5.1 Lack of Knowledge 

It is observed the knowledge about the technologies is associated with the desire of interacting and 

using new technologies. Younger people are involve in this association more than older age group 

[46]. A study reported that the older persons have less awareness about some of the modern 

technologies as compared to the younger ones. In addition, the older persons have less desire for 
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the smart mobile technologies as compared to the younger adults [54]. Older users often do not 

gain the comfort from the technology due the bad experiences which come from the deficiency of 

knowledge and inadequate societal and institutional support. It is great responsibility of sustenance 

systems, such as household and friends that can provide assistance to elderly users to reduce 

unwillingness with technology. It is essential for the older users gaining of digital literacy skills 

and awareness and their acceptance and usage may have real benefits to their lives [53]. It is 

observed that during text messages lack of knowledge regarding the common abbreviations such 

as LOL and IDK cause the barrier towards texting [53].  

2.5.2 Education 

It is investigated that there is an association in between level of education and usage of advanced 

mobile phone technology [34]. The desire and ability in the acceptance of smart mobile phones 

can increase by level of education. This research reported an association between level of education 

and acceptance of advance technology. Level of education mostly influence the attitudes toward 

learning, and acceptance of advance technology. The older users who have more positive attitude 

toward digital communication tools are also more highly and better educated [34]. National 

Telecommunications and Information Administration of the United States developed the studies 

which investigated that those individuals who have high education, earn average and above average 

incomes, under 55 years old and mostly male gender group from urban areas, are using the smart 

mobile phone technologies [40].  

Those people who are aged over 50 years were educated in times when technology was not 

developed and complex than current smart mobile phones, this education level can be the factor 

that is likely to severely influence older adults’ performance [44]. A psychological model of how 

technology works, shows that currently available devices are not adequate for appropriate 

collaboration rather than the technology built in previous time [44]. There are the needs of older 

users to get the advance greater digital knowledge and literacy [69]. It is observed that the older 

users are technology inexpert and illiterate [69]. There is a great digital literacy that cause key 

problem to older adults utilizing the Internet [69]. Although one study investigated that the present 

generation of older people are aware that with education, they can build satisfied life style and can 

improve the quality of living standards. It is also investigated that older users  wishes to continue 

education, they have a greater commitment towards learning [69].  
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Table 2.6 contains the socioeconomic issues. 

 

Table 2.6: Socioeconomic Issues 

Sr. Socioeconomic Issues References 

1 Lack of knowledge [46, 53, 54] 

2 Education [34, 40, 44, 69] 

2.6 Summary 

In this chapter, first phase of methodology is reported which is literature review. Texting 

communication issues faced by older users are investigated through literature. After investigation 

issues are categorized in four categories i.e., physical issues, psychological issues, technical issues 

and socioeconomic issues. Each category is discussed briefly with their related issues. Mainly 

reported issues are used in the development of questionnaire.  

    



  

     31   

 

CHAPTER 3 

METHODOLOGY 

 

In this chapter, section 3.1 contains the research strategy of this research study. In research strategy 

section research flow is discussed. Section 3.2 contains the first phase of research methodology 

which is Literature review. Section 3.3 contains the second phase of research methodology which 

is survey. In this section Kasunic guidelines for effective survey are reported.. Section 3.4 is about 

hypothesis testing. Section 3.5 is about reliability and validity threats. Section 3.6 contains the 

expert review technique. 

3.1 Research Strategy 

 In this research study two phased methodology, Literature review and the survey are used to 

investigate the Roman Urdu texting issues faced by older users of Pakistan. First phase of research 

methodology is literature review. Trough literature review texting issues faced by older users 

worldwide are investigated. The second phase of research methodology is survey. In this phase, 

on the basis of investigated texting issues, a questionnaire is designed.  Then survey is conducted. 

Survey results are the Roman Urdu texting issues faced by older users of Pakistan. On the basis of 

reported Roman Urdu texting issues guidelines are investigated. In figure 3.1, there is a graphical 

representation of research Methodology.  
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       Objective        Methodology    Output 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1: Research Methodology 

3.2 Literature Review  

According to the first research question of this study, what are the issues faced by older users of 

Pakistan during Roman Urdu texting? As in Pakistan a smaller number of research studies are done 

in the context of older users’ texting issues. However, worldwide research studies are available. 

Hence, an effective literature review method is the best option for investigating the texting issues.  

Different literatures are reviewed and investigated texting issues which were faced by older users 

worldwide. This method enhanced the thinking and provided more detailed investigations about 
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texting issues. This phase of methodology provided the strength to this study as literature brought 

more explanation and cleared the objectives of this study.  After investigation texting issues are 

categorized into four categorizes based on their characteristics. Texting issues are categorized as 

socioeconomic issues, phycological issues, technical issues and physical issues.  

3.3 Survey  

For survey, guidelines of Kasunic are followed [33]. Reason of following these guidelines is that 

these are the most general reference guidelines used worldwide for the purpose of conducting an 

effective survey in the field of software engineering. Kasunic guidelines for survey are consist of 

number of steps. Step 1 is about identification of research objectives. Step 2 is about identification 

and characterization of audience. Step 3 is about sample designing. Step 4 is about how to design 

a questionnaire. Step 5 is about pilot testing of the questionnaire. Step 6 is about distribution of the 

questionnaire. Step 7 is about result analysis and report writing. Figure 3.2 shows Kasunic 

guidelines. 

 

Figure 3.2:  Kasunic Guidelines for Survey [33] 

3.3.1 Identify research objectives 

The first main objective of this study is to find Roman Urdu texting issues faced by older users of 

Pakistan. For this purpose, literature is reviewed and investigated different texting issues faced by 
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older users worldwide. After issues investigation, issues are categorized into four categories. With 

the help of mostly reported issues, a questionnaire is designed and responses are analyzed. The 

second objective of this research study is the investigate of a solution in the context of investigated 

texting issues. According to the second objective guidelines are investigated. These guidelines may 

be helpful for the HCI team to design and develop texting applications according to the 

requirements of the older users. 

 

3.3.2 Identify and Categorize Target Audience  

This research study is about Roman Urdu texting issues faced by older users of Pakistan. Hence, 

the target audience are the older users having age greater than 60 years. 

 

 

3.3.3 Design Sample Plan 

 

According to the 2019 census, the elderly having age over 60, are 7% of country’s total population. 

Almost 15 million older people are living in Pakistan [70]. In this research study total population 

is assumed 16 million people. For sample size calculation Slovin’s formula is used. According to 

the slovin’s formula, sample size is calculated (n=100) [Appendix A]. However, 120 responses are 

recorded from older users of Pakistan.  

Snowball sampling technique is used which is one of the non-probability sampling techniques.  

Snowball sampling is suitable for this research study because when the sample units are rare or 

hard to find, this technique is appropriate. One theory is fundamental with this method is that 

people with similar features or qualities or characteristics are likely to know each other. A more 

universal statement is that individuals without the characteristic may know others who have such 

characteristics. According to the nature of this study older people are rare or hard to find who use 

mobile phones as well texting applications and it is a very small percentage of the total population. 
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3.3.4 Design questionnaire 

A questionnaire is designed on the basis of investigated issues through literature review. Through 

literature review issues are investigated and categorized into four different categories. Mostly 

reported issues are taken from each category and questionnaire is designed.  Questionnaire design 

guidelines are used in order to design an effective questionnaire for this research study [71].  The 

purpose of using these guidelines is that they provide evidence-based recommendations for 

researchers who frequently have to make decisions about questionnaire design. 

 

 

 

 

 

 

 

Figure 3.3:  Questionnaire design Guidelines [71] 

 

3.3.4.1 Questions 

Different research studies highlighted the importance of questions. In market research a 

successful communication process is question which is asked in the language of respondents 
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[72]. Therefore, this research study focused on the characteristics of the question, such as 

question length, question wording, question order, in order to avoid negative impact on sample 

quality due to non-response.  

Question Length 

Research studies advised to keep question as short as possible. Short length questions increase 

respondent comprehension. For English language, studies recommend a maximum number of 16 

words per sentence [73]. In this research study, each question’s length is less than number of 16 

words per sentence.  

Grammar  

Research studies emphasized to keep the grammar complexities minimum. The question should 

employ the active voice rather than passive voice [72]. The questions of this research study are 

simple and have not any grammar complexities such as passive voice statements.  

Specificity and Simplicity 

It is necessary to use specific terms instead of general terms in any question. For that reason, it is 

necessary to break a complex question into multiple simple question. Avoid those words that 

indicate ambiguity such as “probably”, “maybe” or “perhaps” [74].  Studies reported that invalidity 

of responses increase when the question is about the recall of events that have occurred not in 

immediate past (more than a week/month ago) [75]. In this research study, questions are specific 

and simple. 
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Double Barreled Questions  

A research study advised, avoiding the ambiguity of double-barreled question. Double barreled 

questions contain two different verbs and two different concepts [76]. In this research study, there 

is no question which have two concepts. No question is asked about two aspects.  

Negatively worded questions  

According to the research study negatively worded questions have to be found to take longer to 

process. These questions have a greater likelihood of respondents making mistakes. The use of 

words no/not in a question have negative meaning. This study confirmed the undesirability of 

negatively worded questions. It is reported that analysis of negatively worded questions is less 

reliable than positively worded questions [77]. The questionnaire of this study has no negative 

worded questions.  

Question Order 

According to research study question order effects when there are both general and specific types 

of questions. In questionnaire general questions should be properly placed before the specific 

questions. The reason is that specific questions contain certain aspects out of the concept [78]. The 

questionnaire of this research study, has general questions (demographic questions) before the 

specific questions (actual questions).   

3.3.4.2 Responses 

In the questionnaire communication method, the second main part is the responses that are given 

to answer a question. 
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Don’t Know Option  

According to research study it is important to identify that whether respondent should answer all 

question or not. In the context of interview that is conducted, either face to face or telephonic, 

response scale should offer don’t know option. Study reported that agree and disagree responses 

have reliable results instead of don’t know options [79]. Questionnaire of this study has agreed and 

disagree options.  

Response Scale Options 

Research study investigated that between 5-points and 7-points scale response options are the most 

commonly used options. 7-point scale has been shown more reliable as it allows greater 

differentiation of responses. Large scale options usability is effective when they applied to 

customer satisfaction measurements. Studies advised that instead of relating the length of response 

scale to the respondents, it relates to the content of the questionnaire. Study suggested that short 

scales such as 5-points scale, are preferable where respondents are asked about absolute judgement 

[72]. Questionnaire of this study used 5-points scale options.  

Labelling of Response Scale Options 

Study investigated that labelling of response scale options include unipolar (scale from 0 to 10) or 

bipolar (from -5 to +5) or verbal scale (disagree, neutral, agree).  Study suggested verbal scale 

labelling in order to get reliable results. However, in the case of unipolar or bipolar labelling scales, 

study have shown a greater likelihood for respondents to choose positive rating on the bipolar 

numeric scale. These scales are appropriate for satisfaction related topics [80].  The questionnaire 

of this study has verbal scale labelling i.e., Strongly disagree, disagree, neutral, agree and strongly 

agree. 
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Order and Direction of Response Options 

Study investigated that the primary effect of ordering that the respondents will select earlier options 

more frequently than later options. Study suggested to put those options first (on left) that convey 

less socially desirable responses. This technique is used to prevent respondents from making a 

choice without reading all options. On the other hand, direction of the responses effects the mean 

scores and standard deviation when the strongly agree has the highest value and strongly disagree 

the lowest value. Lower mean is observed in the case of assigning strongly disagree a highest value 

and strongly agree a lowest value. Studies investigated that direction of responses is negligible in 

various cases but the lowest value should assign to strongly disagree [81]. In this research study 

while designing the questionnaire the order of option is from strongly disagree to strongly agree. 

As strongly disagree has value 1, disagree has 2, neutral has 3, agree has 4 and strongly agree has 

value 5.    

Pilot Test Questionnaire 

It is important to test the questionnaire before conducting the actual survey. After questionnaire 

design, questionnaire is checked by few English language and Urdu language experts. Table 3.1 

contains updated questions. 

Table 3.1: Pilot Test Questionnaire 

 

Sr. Old questions Updated Questions 

1 Do you often face interface 

issues? 

Do you have texting applications 

interface issues? 

 

2 Do you have less mental capacity 

towards texting? 

Does texting increase a mental work 

load? 

 

 کیا محدود جسمانے صلاحیت میسج کرنے کو متاثر کیا فزیکل ستیمنا میسج کرنے کو متاثر کرتا ھے؟  3

؟   کرنی ہے

 

When updated questionnaire is reviewed by experts, they showed better understanding. Thus, the 

reviewed questionnaire is used for survey [Appendix B]. 

 



  

     40   

 

Distribute the Questionnaire 

 

Questionnaire is distributed among 120 older users of Pakistan. The survey is conducted physically 

between June 2021 and July 2021, in Rawalpindi and Islamabad, twin cities of Pakistan. The 

calculated estimated time to fill the questionnaire was 10 minutes. This time is calculated in the 

phase of pilot test questionnaire, when questionnaire is distributed among some older users. 

 

Analyze results and write report 

Respondents were firstly asked about their demographic information. Demographic information 

includes 4 sections i.e.; age, gender, qualification and occupation respectively. Each section 

contains different attributes which shows the broad view of particular demographic information. 

Respondents are categorized according to their demographic information.  Respondents were 

firstly asked about their age. This was done to see if there is possible relationship between texting 

and age or which age group mostly do text. Second demographic information was about their 

education level. This was done to see if there is any correlation between texting and education level 

or literacy. Next another demographic information was about occupation just to find out the 

correlation between texting and occupation as we find working users use more mobile application 

other than non-working users. Most important demographic information is Gender as it 

investigated which gender mostly use the texting application.  

In questionnaire first two questions are about socioeconomic issues, from question number 3 to 10 

are about psychological issues, from question number 11 to 16 are about technical issues and 

question number 17 is about physical issues. Demographic questions are also asked in the 

questionnaire including the questions about gender, age, qualification and occupation. 

After survey the respondents’ responses are put in Excel file to analyze the results. Chi-square test 

of independence is used to test the hypothesis. After hypothesis testing reliability test is used to 

check the reliability of responses. Guidelines are investigated in order to overcome the Roman 

Urdu texting issues [Chapter 4]. 
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3.4 Hypothesis Testing 

 

Hypothesis testing is very important phase of statistical interpretation. Hypothesis is a procedure 

which decide to accept or reject a statement on the basis of information obtained from sample data 

[82].  

 3.4.1 Chi-Square Test 

In 1875 a Germen Physicist F.R. Helmert (1843-1917), firstly invented the chi square distribution. 

Later in 1900, Karl Pearson (1857-1936) showed that a chi-square test approach is made up of n 

approaches infinity, due to which a discrete multinominal distribution may be transformed. This 

calculated approximation has broad applications such as test of goodness of fit, test of independence, 

test of homogeneity [82]. For testing hypothesis this study used test of independence. 

3.4.2 Testing Hypothesis of Independence 

Testing hypothesis the test of independence can used on the data which two or more than two variables 

of classification. The two variables of classification are determined not independent if this hypothesis 

is rejected and there is some association and interaction between two variables of classification [82].   

The chi square test of independence is statistical hypothesis test that is used to regulate whether two 

categorical and nominal variables are probably to be related or not. This study has two nominal 

variables older users and Roman Urdu texting issue. Test of independence is appropriate if there is 

Likert scale data and this study has 5 points Likert scale data value [82].   

 

3.5 Reliability and Validity Test 

Reliability is a concept used to evaluate the quality of research. Reliability is about consistency of 

measure. Reliability indicate how well is the method, technique or test measure. Validity tells you 

how accurately the methods are measured [83]. 
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3.6 Expert Review  

Results of this research study are the Roman Urdu texting issues. This research study investigated 

guidelines from literature review in order to minimize Roman Urdu texting issues. The investigated 

guidelines list needs to be evaluated by some experienced mobile phones’ user interface designer 

who are expert in mobile applications’ designing domain. To achieve this goal an expert review 

technique is adopted for expert review [98]. 

The expert review is conducted to confirm the list of guidelines. The expert review methodology is 

in figure 3.4. 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Figure 3.4:  Expert Review Technique [98] 

 

3.6.1 Expert Identification 

The first step is very crucial step, as expert must be carefully identified and carefully selected before 

they can be confirmed to be involved in tasks. It is need to be very certain that right expert must be 

chosen who can accurately validate the investigated guidelines. 
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3.6.2 Selection Criteria 

This step defines the criteria under which the experts are selected to review the task. Table 3.2 

contains the defined criteria to choose the experts for expert evaluation. Table 3.2 shows the 

experience and expertise that are required for evaluating the list of guidelines 

Table 3.2:  Criteria for Expert Selection 

Experience Expertise 

At least 5 years, At most 15 years Front end designer/ Mobile Application 

designer, Mobile interface designer 

. 

Table 3.2 shows clearly that it would be necessary for the reviewers for validating guidelines to have 

specialized skill in mobile applications’ designing.  This means that they must have at least 5-10 

years of experience.  

3.6.3 Expert Selection 

Research studies should have one to four experts for expert’s validation [99]. To conduct an official 

expert opinion, an expert review form is designed [Appendix D]. Three experts showed their 

willingness to participate for expert opinion. This research study fulfils the   basic requirements of 

expert selection. 

3.6.4 Issues Familiarization  

It could be difficult to discuss the research problem, research questions and data collection with 

experts for reviewing and validating the task. So, it is necessary to briefly explain and familiarize the 

experts with our research problem. After that move on the next step once the problem is well 

explained to the interested experts.  
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3.6.5 Collect Feedback 

When the experts are familiarized with the issues the next step is collecting and quoting the 

comments from those specialists. The responses of experts are attached in appendix section D. 

 3.6.6 Presentation of Results 

Once the feedback is accumulated, the final results are presented in tabular form. The final validated 

list of guidelines is reported in section expert review in Chapter 4. 

Table 3.3: Personal Detail of Experts 

Experts Organization’ 

Name 

Designation Experience 

A Pakistan Ordnance 

Factories WahCantt 

(POF Wah) 

Assistant Manager +5 years 

B MTBC Senior android developer 5 years 

C E-axon System Product designer/ front end 

designer 

+5 years 
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CHAPTER 4 

RESULTS, DISCUSSION AND GUIDELINES 

 

In this chapter, section 4.1 contains the demographic information about respondents. A quantitative 

analysis is executed in section 4.2. In this section, on the basis of highest frequency, issues are 

analyzed as agreed or disagreed. In section 4.3, a hypothesis is formed and chi square test of 

independence is performed in order to analyze the result statistically. Section 4.4, contains the 

Reliability test which calculated alpha’s value. Section 4.5 contains the validity threats. In section 

4.6, results of this study are compared with literature review through discussion. Section 4.7 

contains the guidelines investigated through literature review. Guidelines after expert review are 

represented in section 4.8. Section 4.9 contains the summary of chapter 4. 

4.1 Demographic Information 

 Table 4.1, contains the demographic information of the respondents. Demographic information 

includes gender, education, occupation and age of the respondent.  

Table 4.1: Demographic Information 

 

Gender Education Occupation Age group 

Male Matric Intermediate Graduation Master Working Not working (60-70) (71-80) 

84 43 21 6 4 25 59 79 5 

Female Matric Intermediate Graduation Master Working Not working (60-70) (71-80) 

36 23 7 5 1 - - 35 1 
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Table 4., shows that total participants were 120 older users (84 identified as male and 36 as 

female whose mostly age ranged from 60-70.  From 120 participants 114 participants were from 

age group (60-70) and 6 participants were from age group (71-80). This information shows that 

males are greater part of population who use texting applications as females. Participants reported 

their education level and from both males and females, mostly older users are having matric 

degree. From 84 males, 30% males reported that they are still working in private sectors however 

70% older users are not working above the age of 60 years. No female reported herself as a 

working lady above the age of 60 years. All participants reported owing a cell phone with texting 

capabilities having Roman Urdu texting issues. 

4.2 Data Analysis 

This section contains the statistical analysis on quantitative data. Data is gathered from 120 

respondents through survey. 17 questions are evaluated on five-point Likert scale. Questions are 

categorized into four categories. 

4.2.1 Socioeconomic Issues 

In the questionnaire first two questions are about socioeconomic issues. Table 4.2 contains the 

frequencies of socioeconomic issues. 

 

Table 4.2: Socioeconomic Issues 

 

Sr. Questions Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

1 Does lack of technology 

knowledge is a challenge for 

texting? 

1 9 6 70 34 

2 Does illiteracy is a challenge for 

texting? 

0 12 10 52 46 

 

Lack of technology knowledge is an issue for older users because they don’t know abut 

technology as they did not adopt technology earlier. Table 4.2 shows that  104  older users out 

of 120 (86.6%) responded that lack of technology knowledge is a challenge for Roman Urdu 
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texting. Illitercay is a major barrier towards texting in order to read and writeRoman Urdu text 

messages. 96 Older users (81.6% ) responded that illiteracy is a challenge for Roman Urdu 

texting.  

4.2.2 Psychological Issues 

In the questionnaire, questions from 3 to 10 are about psychological issues. Table 4.3 contains 

the frequencies of psychological issues. 

 

    Table 4.3: Psychological Issues 

 

Sr. Questions Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

3 Do you have trust issues while 

texting? 

4 19 34 51 12 

4 Does texting is waste of time, bad 

and annoying activity? 

4 37 14 41 24 

5 Does texting communication is 

weird? 

1 34 28 43 14 

6 Does texting fit in your daily routine 

life? 

7 40 24 44 5 

7 Do you receive low encouragement 

from society towards texting? 

5 24 26 50 12 

8 Do you receive smaller number of 

texts from friends and family? 

2 14 9 64 31 

9 Does texting increase mental 

workload? 

3 13 17 53 34 

10 Do you require extra time or steps 

for writing a text? 

2 12 11 68 27 

 

It is observed that older users are often not confident in the acceptance of technology, it is because 

of lack of understanding of their media tools. Elderly has great trust issues that they are secure or 

not while using digital communication tools.  63 older users (52.5% ) that they have trust issues 

while Roman Urdu texting.  
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According to the older users texting is useful but annoying, texting is a better technique to 

communicate, but we should do it less, and we should talk more on calls. 65 older users (54.2%) 

responded that texting is bad and annoying activity.  

According to the older users comunication in which they can not see the expressios of others are 

weird for them and they can not handle the conversersation [34]. 57 older users (47.5%) responded 

that Roman urdu texting communication is weird. 

When smart mobile phone technology fits in the daily routine of the people having age 65 and 

older, there are more chances in the usability of smart mobile phone technology and compensates 

the possible frustration of learning how to use it. 49 older users (40.8%) responded that texting fit 

in their daily routine life. Which shows for majority older users there is Roman urdu texting and 

daily routine coherence issue. 

Older users can become more independent and more socially involved, if they have access to 

advance technology but there is a lack of access to technology. 62 older users (51%) responded 

that they receive low encouragement from society towards texting. 

It is investigated that older users receive less number of messages from friends and family. 95 

older users ( 79% )  responded agreed which shows that mostly older users  are agreed that they 

receive smaller number of texts from friends and family. 

Elderly users appear to have difficulty learning how to use a new mobile phone and use fewer of 

the available features. 87 older users (72.5%)  responded that texting increase mental work load. 

Older users often use extra time to accomplish a mission and as compared to the younger users. 

 It is reported that older users almost take over 40% extra meaningless steps. 95 older users (79.2%) 

responded that older users  are agreed that they require extra time or steps for writing a Roman 

Urdu text. 
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4.2.3 Technical Issues 

In the questionnaire, questions from 11 to 16 are about technical issues. Table 4.4 contains the 

frequencies of technical issues. 

 

Table 4.4: Technical Issues 

 

Sr. Questions Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

11 Do you have texting application 

interface issues? 

2 20 15 53 30 

12 Do you prefer calling over texting? 1 7 10 40 62 

13 Do you prefer buttons over virtual 

keyboard? 

5 19 08 53 35 

14 Do you like auto fill and auto 

correct features? 

17 44 18 28 13 

15 Do you like updates in texting 

applications? 

25 44 20 21 10 

16 Do you prefer simple functionality 

of texting applications? 

2 7 12 60 39 

Menus and dialog box are the main interface functions and interface utilization and acceptance 

depend on variety of such elements, and the older users are not familiar with new advancements. 

83 older users (69.2%)   responded that they have texting applications interface issues.  

The primary usage of mobiles by older users is answering to family and friends on calls, 

preparation of medical appointments and veterinary appointments, and for receiving signals from 

healthcare centers. 102 older users (85.0%)  responded that they prefer calling over texting.  

Those mobile phones are the ideal for elderly, which have bigger size buttons (icon size), great 

volume, large content, easy to understandable menu etc. 88 older users (73.4%)   responded that 

they prefer buttons over the virtual keyboard. 
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 It was frustrating for older person when “it tries to guess what you want to say and auto fills or 

auto corrects”. 41 older users (34.1%)  responded agree, which shows that older users do not like 

auto-fill and auto-correct features of texting application. 

Several older users specified that security updates, backups, and upgrades are often more difficult. 

31 older users (25.8%)  responded agree which shows that older users  do not prefer updates of 

texting application. 

Older users often face issues when they interact with smart mobile phones with complicated 

features because they have weak memory, visual capabilities, and limited physical stamina rather 

than the young population. 99 older users responded (82.5%) agree which shows that  older users 

prefer simple functionality of texting applications. 

4.2.4 Physical Issues 

In the questionnaire, question number 17 is about physical limitation. Table 4.5 contains the 

frequencies of physical issue.    

Table 4.5: Physical Issue 

 

Sr. Question Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

17 Does limited physical stamina 

affect texting? 
1 17 16 56 30 

 

The physical and psychological challenges often cause of the only the usage of precise functions 

instead of advanced functions. It is observed that older users have greater physical and 

psychological restrictions. 86 older users (71.7%)  responded agree which shows that limited 

physical stamina affect texting. 
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4.3 Hypothesis Testing Since the calculated p value is less than significant level 0.05 so this study 

rejects null hypothesis of independence. Data provides evidence of statistical association between 

older users and Roman Urdu texting issues. This statistical test concluded that older users often 

face Roman Urdu texting issues. [Appendix C]. 

 

4.4 Reliability Test 

Reliability is a concept used to evaluate the quality of research. Reliability is about consistency of 

measure. Reliability indicate how well is the method, technique or test measure [83].  

Table 4.6:  Reliability Test 

Total questions 17 

Sum of variances 18.20861 

Variances of total 40.02689 

Cronbach Alphas’ value 0.579159 

 

 

 

4.5 Validity Test  

In quantitative research, there is a need to check  reliability and validity of  measurements. Validity 

tells you how accurately the methods are measured. If a method measures and the results closely 

correspond to real-world values, then it can be considered valid. There are four main types of validity 

i.e., construct validity, content validity, face validity and criterion validity [83].  

4.5.1 Construct validity 

Construct is a concept that cannot be measured directly. Construct can be an individual characteristic 

such as height, weight, intelligence etc. Construct validity evaluates that whether measurement tool 

really represent the thing which is supposed to be measure.  In this research study “Roman Urdu 

texting issues” is a construct that cannot be measured directly. Roman Urdu texting issues can be 

https://www.scribbr.com/methodology/quantitative-research/
https://www.scribbr.com/methodology/reliability-vs-validity/
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measured based on existing texting issues and collection of texting issues through survey.  Construct 

validity is also about ensuring the method of measurement. In this study a questionnaire is developed 

to investigate Roman Urdu texting issues. To achieve construct validity there is necessary to ensure 

that indicators or measures are based on existing theory. In this research study the indicators of 

questionnaire are mostly reported issues of literature review. However, this research study can have 

construct validity about method of measurement. Roman Urdu texting issues can be identified using 

other method of measurement rather than survey.  

4.5.2 Content Validity  

Content validity is about whether the measurement is representative of the construct or not. To 

produce valid result survey or any measurement method must cover all relevant parts of the construct. 

Content validity is threatened if some aspects are missing in the measurement and irrelevant aspects 

are included. In this research study texting issues are categorized in four major categories. Roman 

Urdu texting Issues are investigated in all aspects including physical issues, psychological issues, 

technical issues and socioeconomic issues. In this research study, cultural related issues are missing. 

So, this research study has content validity threats about cultural issues.  

4.5.3 Face Validity      

 

Face validity shows how suitable the content of the test. It is similar to the content validity. Face 

validity is a subjective measure. Face validity checks on surface that survey questionnaire seems like 

a good representation of what you want to test. In this research study texting issues are asked category 

wise including physical issues, psychological issues, technical issues and socioeconomic issues. This 

research study has face validity threats in terms of cultural issues. 

4.5.4 Criterion Validity 

Criterion validity is about the outcome of the test. To ensure criterion validity there is need to 

calculate the correlation between the results of measurements and the result of criterion 

measurement. Criterion validity ensure that how well the results of test approximate the results of 
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another test. The results of this research study are verified by two different tests. Firstly, simple mode 

value is evaluated which option has highest mode values. Results showed that mostly questions have 

mode value 4 (Agree). Secondly chi-square test of independence value showed that older users often 

face Roman Urdu texting issues. There is a correlation between statistical test mode and chi-square 

test of independence. This research study has no criterion threat.  

 

4.6 Discussion 

In the section 4.5, there is a detailed discussion about Roman Urdu texting issues. The discussion 

is a comparison between the literature review and results of this study. Whether texting issues are 

correlated or not.  

4.6.1 Socioeconomic Issues 

According to different studies, it is observed that the knowledge about the technologies is 

associated with the desire of interacting and using new technologies. Younger people are involve 

in this association more than older age group [46]. A study reported that the older persons have 

less awareness about some of the modern technologies as compared to the younger ones. In 

addition, the older persons have less desire for the smart mobile technologies as compared to the 

younger adults [54]. According to the results of this study, lack of technology knowledge is an 

issue for older users because they don’t know abut technology as they did not adopt technology 

earlier. Table 4.2 shows that  104  older users out of 120 (86.6%) responded  that lack of technology 

knowledge is a challenge for Roman Urdu texting. 

According to different studies, the desire and ability in the acceptance of mobile phones can 

increase by level of education. This research reported an association between level of education 

and acceptance of advance technology. Level of education mostly influence the attitudes toward 

learning, and acceptance of advance technology. The older users who have more positive attitude 

toward digital communication tools are also more highly and better educated [34]. National 

Telecommunications and Information Administration of the United States developed the studies 

which investigated that those individuals who have high education, earn average and above 

average incomes, under 55 years old and mostly male gender group from urban areas, are using 



  

     54   

 

the smart mobile phone technologies [40].  According to the results of this study, illitercay is a 

major barrier towards texting in order to read and write Roman Urdu text messages. 96 Older users 

(81.6% ) responded that illiteracy is a challenge for Roman Urdu texting. 

4.6.2 Psychological Issues 

According to the literature, a study reported that even the design of the texting applications is 

trustworthy and acceptable, older users often rejected the usage of texting application [63]. 

Another study reported that older adults often show the distrust when discussing digital tools and 

this distrust is a barrier in the acceptance of advance technology [64]. According to the results of 

this study, older users have trust issues that they are secure or not while using digital 

communication tools.  63 older users (52.5% ) responded that they have trust issues while Roman 

Urdu texting.  

According to the literature, it is investigated and reported in different studies that older users 

expected better users of writing free text-to-speech functionalities in the coming era. This study 

also investigated that for the older users texting is fast and efficient way of communication, but 

mostly it is found to be an annoying and getting out of hand activity. According to the older users 

texting is useful but annoying, good way to communicate, but we should do it less and should talk 

on calls more [47]. A study investigated that texting communication is not positively correlated 

with the face-to-face communication but video call can be positively correlated [68]. According 

to the result of this study, 65 older users (54.2%) responded that texting is bad and annoying 

activity.  

While texting others older users often do not feel secure. They do not prefer the conversation in 

which they do not see or hear the expressions of other. This is a faraway diverse world for the 

individuals who born before 1950. According to the older users comunication in which they can 

not see the expressios of others are weird for them and they can not handle the conversersation 

[34]. 57 older users (47.5%) responded that Roman urdu texting communication is weird. 

According to the literature, when mobile phone technology does not fit in the daily routine life of 

older users, they less likely to use mobile phone technology, and when they came to know the 

advantages, they show some frustration of learning how to use it [61]. A study investigated that 
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that the elderly is ready to use technology particularly in certain circumstances. Hence, older users 

are more confident when advance technology is well-matched with their routine [62]. According 

to the results of this study, 49 older users (40.8%) responded that texting fit in their daily routine 

life. Which shows for majority older users there is Roman urdu texting and daily routine coherence 

issue. 

According to the literature, technology can facilitate older users to contact with their families and 

friends, they can build a harmless environment, facilitate medical care, introduce new motivations 

in a person’s life, produce a larger access to information, and increase the level of social 

communication, confidence, life fulfillment and self-sufficiency. Thus, by having access to 

technology, the elderly can be more independent and more socially involved but there is a lack of 

access to technology [34]. According to the result of this study, 62 older users (51%) responded 

that they receive low encouragement from society towards texting. 

According to the literature, a study in America is investigated in October 2014, 90% older 

Americans have ownership of smart mobile phone and from those using these devices, 21% use 

them to send or receive text messages [38]. According to the results of this study, 95 older users ( 

79% )  responded agreed which shows that mostly older users  are agreed that they receive smaller 

number of texts from friends and family. 

According to the literature,  it is observed that often the usage of modern technical devices are not 

perceived to be easy, due to enforce considerable cognitive load on older users [44]. According to 

the results of this study, 87 older users (72.5%)  responded that texting increase mental work load. 

Older users often use extra time to accomplish a mission and as compared to the younger users. 

According to the literature, it is investigated that elderly users often required additional time to 

accomplish a task and took over 40% extra silly steps as compared to the younger users. While 

interacting with new advancements they often feel pressure [37]. According to the results of this 

study, 95 older users (79.2%) responded that older users  are agreed that they require extra time or 

steps for writing a Roman Urdu text. 
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4.6.3 Technical issues 

According to the literature, there are numerous challenges that older users often face when they 

interact with typical user interfaces and  a younger user do not experience those challenges, it could 

be either as a result of the effects of ageing or unfamiliarity with mobile technology [36]. 

According to the results of this study, 83 older users (69.2%)   responded that they have texting 

applications interface issues. 

According to the literature, some researchers reported a tendency towards mobile phone calls 

largely swapped by the text messages [35]. A study investigated that older people reported that 

mobile phones or smart mobile phones were frequently used for phone calls and less for social 

media [47]. According to the results of this study, 102 older users (85.0%)  responded that they 

prefer calling over texting. 

According to the literature review, based on the older users’ physical features and capabilities, the 

devices should contain big size buttons, be more appropriate for shaky hands instead of virtual 

keyboard [51]. According to the results of this study, those mobile phones are the ideal for elderly, 

which have bigger size buttons (icon size) instead of glass screen. 88 older users (73.4%)   

responded that they prefer buttons over the virtual keyboard. 

According to the literature review, a study investigated that One 65-year-old often feel frustration 

when he tries to guess in auto fills or auto corrects in order to write the text in correct form [34]. 

According to the results of this study, 41 older users (34.1%)  responded agree with auto-fill and 

auto-correct feature. This shows that older users do not like auto-fill and auto-correct features of 

texting application. 

 

According to the literature, a study reported that older users often feel pressure when they have to 

keep updates on security, backups and upgrades. They often found them difficult rather than the 

actual use of the mobile phones. Older users indicated that after retirement, in such cases they 

found no one to help them [47].  According to the result of this study, 31 older users (25.8%)  

responded agree which shows that older users  do not prefer updates of texting application. 
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According to the literature, a study reported that older users stated that in terms of usability they 

prefer the simpler and easier to use system. Older users showed less interest due to the complex 

functionality [65]. According to the results of this study, 99 older users responded (82.5%) agree 

which shows that  older users prefer simple functionality of texting applications. 

4.6.4 Physical Issues 

According to the literature, studies reported that vision, dexterity and cognitive issues are the 

barriers of using texting applications. These barriers may relay on the older adult’s involvement in 

new technology, independence, and comfort level, than actual barriers [34]. According to the results 

of this study, it is observed that older users have greater physical and psychological restrictions. 86 

older users (71.7%)  responded agree which shows that limited physical stamina affect Roman Urdu 

texting. 

4.7 Guidelines 

Section 4.7, contains the guidelines  for Roman Urdu texting issues.  There are numerous 

convenient guidelines that can provide assistance to design a texting application. Some 

psychological issues need further investigation in order to provide effective solution. Different 

medical or health care centers and developers together can address the psychological requirements 

of the older persons and can design and develop the texting applications according to their 

psychological perception.  

• Provide hardware keyboard facility to enter long text sequences [84,85]. 

• The device should be big, enable a comfortable grip, and be lightweight [84,85]. 

• To prevent cognitive overload, introduce simple features [84]. 

• Present the information in blocks to minimize working memory load [84]. 

• Facilitate with text to speech feature [84]. 

• Avoid distracting visual stimuli and non-relevant information [85]. 

• Provide language-based error correction facility [85]. 

• Avoid features which decline visual capacity [85]. 

• Zoom options and font size increase option is desired for older users [86].  
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• The keys of a software keyboard to enter textual data should be wider than taller [86,87]. 

• Simple and meaningful icons without decoration and animation [88]. 

• Use appropriate colors with high contrast [86,89]. 

• Menu structure must be simple and consistent [90,91]. 

• Small size of a phone’s display may hinder navigation [90,92]. 

• Foreign expressions, abbreviations, and technical terms should be avoided in menus 

[93,94]. 

• The spacing between adjacent buttons in a row should 6,35 mm maximum. As this is 

appropriate for dexterity issues [85,90]. 

• Minimize the number of steps to complete a task [95]. 

• Don’t force the user to keep information in mind for too long [90,96]. 

 

 

4.8 Findings from Expert Review  

Based on standard criteria [99], 3 experts were chosen for evaluating the investigated guidelines. 

All of them gave some suggestions which are presented in tabular form 

Table 4.7: Expert Opinion 

Experts Comments Action  

A • Keep familiar user interface for older users 

to easily navigate through application. 

• Include recommended 

guideline. 

B • Discovery feature in application i.e., when 

user login for the first time. 

• Application flow should be clear and easy. 

• Discard first two guidelines as they are 

related to operating system development. 

• Include recommended 

guidelines. 

• Categorize guidelines. 

C • Use image, icon and animations to describe 

app functionality. 

• Interactive user guideline at fresh install. 

• Keep users interface screen simple and 

clean. 

• Application actions should trigger the 

• Exclude guideline 11. 

• Include recommended 

guidelines. 
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relevant functionality which are 

described on action. e.g., button 

clicked. 

 

 

 

Table 4.8: Guidelines after Expert Review 

Sr. Category Guidelines References 

1 Operating 

System 

Design and 

Development 

Guidelines 

Provide hardware keyboard facility to enter long text 

sequences. 

[84,85] 

2 The device should be big, enable a comfortable grip, 

and be lightweight. 

[84,85] 

3 Small size of a phone’s display may hinder navigation. [90,92] 

4 The keys of a software keyboard to enter textual data 

should be wider than taller. 

[86,87] 

5 The spacing between adjacent buttons in a row should 

6.35 mm maximum. As this is appropriate for dexterity 

issues. 

[85,90] 

6 Texting 

Application 

Design and 

Development 

Guidelines 

 

To prevent cognitive overload, introduce simple 

features. 

[84] 

7 Present the information in blocks to minimize working 

memory load. 

[84] 

8 Minimize the number of steps to complete a task. [95] 

9 Facilitate with text to speech feature. [84] 

10 Provide language-based error correction facility. [85] 

11 Zoom options and font size increase option is desired 

for older users. 

[86] 

12 Use appropriate colors with high contrast. [86,89] 

13 Menu structure must be simple and consistent. [90,91] 

14 Avoid distracting visual stimuli and non-relevant 

information. 

[85] 
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15 Avoid features which decline visual capacity. [85] 

16 Foreign expressions, abbreviations, and technical 

terms should be avoided in menus. 

[93,94] 

17 Don’t force the user to keep information in mind for 

too long 

[90,96] 

18 Keep familiar user interface for older users to easily 

navigate through application. 

[A] 

19 Discovery feature in application i.e., when user login 

for the first time. 

 

[B, C] 

20 Application flow should be clear and easy. 

 

[B] 

21 Use image, icon and animations to describe app 

functionality. 

 

[C] 

22 Application actions should trigger the relevant 

functionality which are described on action. e.g., 

button clicked. 

 

[C] 

 

 

 

4.9 Summary 

 

In this chapter data is analyzed and guidelines are investigated. Demographic information includes 

gender, education, occupation and age. Frequency distribution of each response stated that older 

users often face such issues. Chi square test of independence report reject the null hypothesis and 

accept that there is high correlation between older users and Roman Urdu texting issues.  Test of 

reliability value shows the reliability of survey. Discussion section includes the comparison 

between issues investigated by literature review and issues investigated through survey. Guidelines 

are investigated through literature. Last, reviewed guidelines from experts are presented in this 

chapter. 
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CHAPTER 5 

           CONCLUSION 

 

In this chapter, section 5.1 contains the findings of this study. In section 5.2, limitations of this 

study are discussed. Section 5.3 contains the future work. 

5.1 Findings 

The findings of this study uncover the Roman Urdu texting issues faced by older users. In this 

study two phased methodology is used in order to investigate Roman Urdu texting issues. With 

the help of first phase texting issues are investigated through literature review. Issues are 

categorized in four categories i.e., Socioeconomic issues, psychological issues, technical issues 

and physical issues. Frequently repeated issues are highlighted from each category. 17 highlighted 

issues include lack of knowledge, education, trust, waste of time, weird communication, daily 

routine life coherence, low encouragement from society, receive smaller number of texts, mental 

workload, need extra time, interface issues, calling over texting preference, buttons over virtual 

keyboard preference, auto correct features, texting application updates, simple functionality and 

limited physical stamina. These issues are part of questionnaire. Questionnaire guidelines are used 

to design a questionnaire. Kasunic guidelines are used for survey. After survey results are 

analyzed.  Results of this study investigated, older user preferred calls over Roman Urdu texting 

in every situation. Older users clearly denied the updates or new versions of texting applications. 

Older users have lack of technology knowledge. Due to the lack of education older users often 

frightened to use digital communication tools. For older users’ simple functionality is desirable. 

Guidelines are investigated in order to overcome Roman Urdu texting issues. 
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5.2 Limitations 

In this research study, survey is done in Rawalpindi and Islamabad twin cities of Pakistan.  

5.3 Future Work 

Future work of this research study is the identification of cultural related issues which are the 

barriers in Roman Urdu texting. Future research studies may investigate Roman Urdu texting 

issues through open ended questionnaire survey.  
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APPENDIX A 

 

SBVIN’S FORMULA FOR SAMPLE SIZE 

𝑛 =
𝑁

(1 + 𝑁𝑒2)
 

 

   Where, 

n=Sample size 

         N=Total population 

       e=Tolerance level (error) 

   If we take 90% confidence interval 

e=1-0.90 

e=0.1 

n=
16,000000

(1+16000000(0.1)2)
 

     

=
16000000

(1+160000)
      =

16000000

(160001)
 

n=100 

if we take 95% or 98% confidence interval than the sample size will be 300 and above. But this 

study used 90% confidence interval. 95% confidence interval is widespread but in social sciences 

90% confidence interval can also be used especially when the population size is small. Decreasing 

confidence level below 90% is not recommended [97]. 
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APPENDIX B 

 

SURVEY: ROMAN URDU TEXTING ISSUES FACED BY OLDER USERS 

Please take a few minutes to complete this survey. This research data is being collected by 

Mubarra Zainab, MS Software Engineering Student, Department of Software Engineering, 

National University of Modern Languages Islamabad for her thesis. Your participation in data 

collection is worthy and considerable. Your information would remain anonymous during 

research data compilation, but your views, in combination with those of others, are extremely 

important. So, your response will be very valuable to us. The estimated completion time of this 

survey is 10 minutes.  

 

 

Demographic Questions  

                                                  

1. Gender                                              2.   Occupation                                                      

O   Male                                                 O    Working 

O    Female                                             O    Not working                                    

                                                           

3.  Age                                                   4.    Qualification 

O 60-70                                               O     Matric 

O 71-80                                                 O     Intermediate 

O  80+                                                     O     Graduation 

                                                              O     Master 

Core Questions 

1) Does lack of technology knowledge is a challenge for texting? 

 1)  کیا ٹیکنالوجی کے علم کی کمی میسج کرنے میں رکاوٹ ہے؟   

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree 
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2) Does illiteracy is a challenge for texting? 

رکاوٹ ہے؟(کیا ان پڑھ ہونا میسج کرنے میں 2  

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree       

3) Do you have trust issues while texting? 

  3) کیا آپ کو میسج کرتے وقت اعتماد کے مسائل ہیں؟

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree      

4)  Does texting is waste of time, bad and annoying activity? 

کیا میسج کرنا وقت کا ضیاع، فضول اور پریشان کن کام ہے؟( 4        

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree        

5) Does texting communication is weird? 

کیا میسج پر بات چیت کرنا عجیب ہے( 5                                       

          OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree  

6) Does texting fit in your daily routine life? 

زندگی میں موزوں ہے؟کیا میسج کرنا آپ کی روز مرہ ( 6  

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree  

        

7) Do you receive low encouragement from society towards texting? 

کیا آپ کو میسج کرنے کیلیئے معاشرے کی طرف سے کم حوصلہ افزائی ملتی ہے؟   ( 7  

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree        

8) Do you receive a smaller number of texts from friends and family? 

افراد کی طرف سے بہت کم  میسج وصول کرتے ہیں؟کیا آپ دوستوں اور خاندان کے ( 8  

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree  

9) Does texting increase a mental work load? 

کیا میسج کرنے سے دماغی کام بڑھ جاتا ہے؟ ( 9  

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree      

10) Do you require extra time or steps for writing a text? 

کیا آپ کو میسج لکھنے کیلئے اضافی وقت اور اقدامات کی ضرورت ہوتی ہے؟ ( 10  

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree    

11) Do you have texting applications interface issues? 

کیا  آپ کو میسج ایپلیکیشنز کے ڈیزائن کے مسائل کا سامنا ہے؟ ( 11  

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree     

     



  

     75   

 

12) Do you prefer calling over texting?  

کرنے کو ترجیح دیتے ہیں؟کیا آپ میسج کرنے کی نسبت کال ( 12  

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree   

13) Do you prefer buttons over the virtual keyboard?  

کیا آپ بٹن کی بورڈ کو ٹچ کی بورڈ پر ترجیح دیتے ہیں؟( 13  

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree        

14) Do you like auto-fill and auto-correct features? 

کیا آپ کو خود کار درستگی کی سہولت پسند ہے؟( 14  

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree         

15) Do you like updates in texting application? 

کیا آپ کو  میسج ایپلیکیشن میں نئی تبدیلیاں پسند ہیں؟( 15  

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree         

16) Do you prefer simple functionality of texting applications?   

کیا آپ میسج ایپلیکیشن کی سادہ خصوصیات کو ترجیح دیتے ہیں؟( 16  

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agree         

17) Does limited physical stamina affect texting?   

کیا محدود جسمانی صلاحیت میسج کرنے کو متاثر کرتی ہے؟( 17   

OStrongly Disagree     ODisagree     ONeutral     OAgree     OStrongly Agre
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APPENDIX C 

CHI-SQUARE STATISTICS 

Chi -square test of independence 

This study collected data from 120 older users of Pakistan. For each person this study investigated 

the usage of mobile phone texting applications and whether or not they have Roman urdu texting 

issues (agreed/disagreed). 

The observed frequencies are given in the following table.  

Table 4.6: Observed Frequency 

 

i. The null and alternative hypothesis of this study are 

H0: Older users have not Roman Urdu texting issues. (Independent) 

H1: Older users have Roman Urdu texting issues. (Dependent) 

ii. The significance level at 𝛼 = 0.05 

iii. The test statistics to use is 
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𝝌2= ∑ ∑
(𝒐𝒊𝒋−𝒆𝒊𝒋)𝟐

𝒆𝒊𝒋

𝒏
𝒋=𝟏

𝒏
𝒊=𝟏  

Where degree of freedom (4-1) (17-1) = 3x16=48 

iv. At first this study calculated the expected frequencies under the null hypothesis of 

independence for each cell by the formula. 

eij = 
(𝑨𝒊)(𝑩𝒋)

𝒏
 = 

(𝒊𝒕𝒉 𝑹𝒐𝒘 𝒕𝒐𝒕𝒂𝒍)(𝒋𝒕𝒉 𝑪𝒐𝒍𝒖𝒎𝒏 𝒕𝒐𝒕𝒂𝒍)

𝒕𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒐𝒃𝒔𝒆𝒓𝒗𝒂𝒕𝒊𝒐𝒏𝒔
 

 

The expected frequencies are given in the following table. 

Table 4.7: Expected Frequency 

 

 

Chi-square statistics are in table 4.8. 

Table 4.8: Chi-square Calculation 

oij eij oij-eij (oij-eij)2 (oij-eij)2 / eij 

1 5.3 -4.3 18.4 4 

0 5 -5 26 5 

4 4.2 -0.2 0.04 0 

4 5 -1 1 0 

1 4.3 -3.3 10.8 3 

8 4.5 3.5 12.2 3 

5 4.2 0.8 0.6 0 

2 5.2 -3.2 10.2 2 

3 5 -2 4 1 

2 5.1 -3.1 9.6 2 

2 5 -3 9 2 



  

     78   

 

oij eij oij-eij (oij-eij)2 (oij-eij)2 / eij 

1 5.1 -4.1 16.8 3 

5 5 0 0 0 

17 5 12 144 31 

25 5 20 400 87 

2 5 -3 9 2 

1 5 -4 16 3 

9 24.1 -15.1 228 9 

12 23 -11 125.4 5 

19 18.2 0.8 0.64 0 

37 22 15 213.1 9 

34 19.4 14.6 213.1 11 

40 20.3 19.7 388 19 

24 19.2 4.8 23 1 

14 23.4 -9.4 88.3 4 

13 22 -9 81 4 

12 23.2 -11.2 125.44 5 

20 22.2 -2.2 4.8 0 

7 23.2 -16.2 262.4 11 

19 24 -5 25 0 

44 21.5 22.5 506.4 23 

44 21 23 524.4 25 

7 23 -16 256 11 

17 22 -5 25 1 

70 55 15 225 4 

52 53 -1 1 0 

51 41.3 9.7 94.09 2 

41 51 -10 100 2 

43 44.2 -1.2 1.44 0 

43 46.1 -3.1 9.61 0 

50 44 6 36 1 

64 53.3 10.7 11.49 2 

53 49 4 16 0 

68 52.4 15.6 243.36 5 

53 50.5 2.5 6.25 0 

40 53.1 -13.1 171.61 3 

53 54 -1 1 0 

28 49 -21 441 9 

21 48 -27 729 15 

60 52 8 64 1 

56 50 6 36 1 

34 29.6 4.4 19.36 0 

46 29 17 289 10 

12 22.3 -10.3 106.09 5 

24 28 -4 16 0 

14 24.1 -10.1 102.01 4 

5 25.1 -20.1 404.01 16 

12 23.6 -11.6 134.56 6 

31 29.1 1.9 3.61 0 
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oij eij oij-eij (oij-eij)2 (oij-eij)2 / eij 

34 27 7 49 2 

27 28.3 -1.3 1.69 0 

30 27.3 2.7 7.29 0 

62 28.6 33.4 1115.56 39 

35 29 6 34.8 1 

13 26.5 -13.5 182.2 7 

10 26 -16 256 10 

39 28 11 118.8 4 

30 22 3 9 0 

∑=1759 ∑=1759   𝝌2=435 

 

 

v. Calculation of p value. Using chi square value 𝝌2=435 and degree of freedom df=48 at significant 

level 0.05 the calculated p value is 0.00001. p value of this study 0.00001 (0.001%) shows that there are 

0.001% chances that results could be random (i.e., happened by chance). 

vi. Conclusion. Since the calculated p value is less than significant level 0.05 so this study 

rejects null hypothesis of independence. Data provides evidence of statistical association 

between older users and Roman Urdu texting issues. This statistical test concluded that older 

users often face Roman Urdu texting issues.
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APPENDIX D 

EXPERT REVIEW EVALUATION FORM 

SECTION I 

INVITATION LETTER 

Respected Sir,  

            It is stated that my name is Mubbara Zaneb and I am doing Masters in Software 

Engineering from the National University of Modern Languages, H-9, Islamabad. I am a 

research student and my research is based on a topic titled: “A Study on Roman Urdu Texting 

Issues Faced by Older Users”. My first research question is about the investigation of Roman 

Urdu texting issues So, for that purpose, firstly i have conducted literature review and 

investigated a list of approximately 40 texting issues. Secondly, I have conducted survey for 

the investigation of Roman Urdu texting issues.  The second research question is about the 

investigation of guidelines. For that purpose, I have conducted literature review and 

investigated a list of 18 guidelines. For investigated guidelines, Expert Review is needed. So, 

please kindly, spare some time for validating my second research question. I shall be very 

thankful to you. 

Yours’ sincerely; 

Mubbara Zaneb 

Department: Software Engineering 

SECTION II 

PERSONAL INFORMATION OF EXPERT REVIEW 

Name: 

Designation:  

Year of Experience:  

Domain: 
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SECTION III 

TASKS TO BE PERFORMED BY REVIEWEE 

Task 1: To validate the investigated guidelines from the literature. 

SECTION IV 

Guidelines 

• Provide hardware keyboard facility to enter long text sequences [84,85]. 

• The device should be big, enable a comfortable grip, and be lightweight [84,85]. 

• To prevent cognitive overload, introduce simple features [84]. 

• Present the information in blocks to minimize working memory load [84]. 

• Facilitate with text to speech feature [84]. 

• Avoid distracting visual stimuli and non-relevant information [85]. 

• Provide language-based error correction facility [85]. 

• Avoid features which decline visual capacity [85]. 

• Zoom options and font size increase option is desired for older users [86].  

• The keys of a software keyboard to enter textual data should be wider than taller 

[86,87]. 

• Simple and meaningful icons without decoration and animation [88]. 

• Use appropriate colours with high contrast [86,89]. 

• Menu structure must be simple and consistent [90,91]. 

• Small size of a phone’s display may hinder navigation [90,92]. 

• Foreign expressions, abbreviations, and technical terms should be avoided in menus 

[93,94]. 

• The spacing between adjacent buttons in a row should 6,35 mm maximum. As this is 

appropriate for dexterity issues [85,90]. 

• Minimize the number of steps to complete a task [95]. 

• Don’t force the user to keep information in mind for too long [90,96]. 
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