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Abstract  
In this section of the report for the topic of the impact of touchscreen technology the author outlined the overall aims and objectives of the survey ,a summary of methods used within the report , a summary of the major findings and a statement about the conclusions and recommendations. An introductory chapter was included within the report outlining what would be covered within the report into the impact of technology. The aim of the report was for the author to analyse and evaluate the impact of touchscreen technology by creating a survey and conducting the survey amongst different people within the University setting, family and friends. The objectives of the survey were outlined and they were achieved expect from one objective which was to analyse the use of technology in different organisations. The main objectives were to conduct and evaluate the responses of the survey and come with conclusions and recommendations. A survey is the methodical approach that has been chosen to carry out a project into the impact of touchscreen technology. The survey took a lot of planning and decision making, planning the questions piloting the survey questions with the tutor before sending out the survey.
The findings that were discovered were very interesting with some of the questions asked it was surprising hear the answers that people gave , some people said they didn’t have a tablet which is not surprising as the survey was distributed amongst technical and non-technical users , some of the results showed that a tablet has replaced the way the use a traditional PC by a great deal however there is still a need for traditional PC’s as tablets have limitations which doesn’t allow them to reach their full capacity. The conclusions allowed the author to come to a conclusion about touchscreens, they do have their benefits but they are also lacking some aspects which could make them great and fufill their potential.




Chapter 1

Introduction
The literature review project report into the impact of touchscreen technology. In this section of the report the aims will be stated which contribute to the result which will be to analyse and evaluate the results gathered from the survey that will be conducted. The methodology that will be applied in this project will be exploratory research as the advantages and disadvantages will be stated. Descriptive research will also be applied in the project as it will allow a better understanding within the impact of touchscreen technology be so that the issues that have been identified will be understood. 
1.2 AIM
The main aim of this report is to analyse and evaluate the impact of touchscreen technology by creating a survey, conducting the survey to get results to come to a conclusion into the research of the impact of touchscreen technology and how it can be improved.

1.3 Objectives
· Conduct a survey about touchscreens, to evaluate the features of different touchscreens and their ease of use.
· Analyse the use of technology in different organisations.
· Produce a survey for staff and students to collect data, once data is collected it will then be analysed and evaluated to produce expected results to make conclusions and recommendations about touchscreens.
· Create a survey with different questions
· Evaluate responses from the survey, to come up with the conclusions and recommendations about the impact of touchscreen technology.

1.4 Structure of the report
The project is split into different sections highlighting different areas of project, the first part of the project starts of with the introduction by giving the project an outline and identifying the aims and objectives, the second part of the report outlines the research into the field of study and a review of the literature. As the project goes on there are more sub sections which are highlighted which are the research and development methodology which goes into detail how the project will be conducted as it is a survey and how the data will be collected
Chapter 2
This section outlines the research into the field of study if impact touchscreen technology which covers a range of different topic areas in the field of touchscreens. The literature review covers all necessary points of the research conducted.

Research and review of literature 
2.1 Touchscreen technology is used in different devices such as everyday cell phones we use to contact people through text messages or through calling, touchscreen technology is used in supermarket checkouts as well as restaurants that may have touchscreen kiosks where customers can do it themselves quickly and easier.  
One thing that makes touchscreens advantageous is that they have some ease of use which makes them user friendly for non-technical users who are not very familiar with touchscreens. Using touchscreens doesn’t require a lot of concentration as if you were using a computer and a mouse, by using a computer monitor and mouse you have a lot more to concentrate on, however using n a tablet touchscreen device allows you to focus better as you are only look at on device which is the tablet with the a desktop computer you have 3 components that you are using to operate the system, the peripheral devices used are keyboard, mouse, and the monitor screen.
Touchscreens can be adjusted for those users who may have visual impairment by being able to make the items bigger on the screen or voice narrator to help the users have a better experience using the device.
[1]
A few technologies have shown that they have advanced more over time within touchscreen technology. Smartphones are very effective devices which use touchscreen technology, it allows users to use their phones to it full capability. [2]

Usability is measured with a System Usability Scale which comes with 10 questions that are asked by the person conducting the questionnaire and within this usability questionnaire there are only five responses options. The responses are graded from one to five with one being that the user strongly disagrees and five being that they strongly agree. Using a usability scale can be used with a small size of users as this can still produce results which are reliable and trustworthy. This usability questionnaire is valid as it can be used to measure what they want to measure, and they will be able to distinguish the difference between a system which is able to perform the task and a system which is not able to complete the task. [3]
The historians of technology once stated that touchscreen technology started within the music industry, when the first touch synthesizers were developed. In the year 1948 a man named Hugh le Caine came up with a concept that required a piano keyboard and control board. This concept was named the Sackbut. This invention worked as the instrument's player could use touch to control volume by putting pressure on the keys, and the texture of the music could be changed through the control board. After the sackbut came about technology did not advanced until the 1960’s where Captive touchscreen technology evolved. The foundation of touchscreens first started in 1965 that when a man named E.A. Johnson discovered the benefits of touchscreen technology and he invented the first ever finger driven touchscreen. In the year 1970 restrictive technology was introduced by Dr G. Samuel Hurst. Dr G. Samuel Hurst invented restive technology by accident as he was conducting a science experiment. With the experiment being an accident, he later perfected the accident which is the touchscreen and realized such benefits of touchscreen technology. In 1980 touchscreens were used in commercial settings. HP which is known as Hewlett Packard launched the HP 150 which was the first touch computer. In 1993 IBM and Bell South came up with the first phone with a touchscreen interface. In the year 2000, other touchscreen technologies had emerged. [4]
Historians considered the first finger driven touchscreen which was created by a man named E.A Johnson in the year 1965 at the Royal Radar Establishment in Malvern. This touchscreen featured a diagram describing a type o touchscreen mechanism that are used within smartphone that we currently use in this present day and age , this is known as capacitive touch which is a particular type of touchscreen technology. A capacitive touchscreen panel uses an insulator for example like glass which has a transparent conductor. [5]
In the late 2000s, the big brand Apple is responsible for the touchscreen by innovating it not inventing it. The technology became more useful and commercially available to a widespread audience. A touchscreen is a display that has sensitivity towards human touch or a stylus which has been around for nearly half a century, its used in ATM machines, GPS systems, cash registers and it continues to emerge in new technologies. Two men named Bent Stumpe and Frank Beck who were engineers at CERN, developed a transparent, capacitive touchscreen in the early 1970s. This kind of touchscreen relies on having an object pressing particularly hard against its surface and will only react to certain 0objects like a stylus, it was manufactured by CERN and utilized in 1973. A man named Samuel G Hurst founded the resistive touchscreen in the year 1971 he called it a sensor and called it the Elograph. The multi touch technology began in 1982, when the University of Toronto developed a tablet that could read multiple points of contact. Bell labs developed a touchscreen that could change images with more than one hand in 1984. Around that particular time a man named Myron Krueger developed an optical system that tracks hand movements. A year after that , the university of Toronto and Bill Buxton a computer scientist and a pioneer of human interaction , created a multi touch tablet using one of the touchscreen technologies which is the capacitive technology.
In the 1990s a computer scientist Andrew Sears conducted an academic study on human computer interaction. A review was done and it’s described, single touch gestures such as swiping to activate and multi touch gestures such as connecting objects.
[6]
Touchscreens are very interesting pieces of devices. In this section w look at the different touchscreen technologies. There is captive touch technology, resistive, infrared touch technology, surface acoustic wave, optical touchscreen technology. Infrared technology uses beams of lights of infrared to detect the motion of touch. Another technology that is used within touchscreens is Surface acoustic wave, this technology uses waves that are ultrasonic that sense touch events. Optical touch technology, this technology is based on a perimeter based technology, this perimeter based technology uses optical sensors, this type uses CMOS sensors which stand for, complementary, metal, oxide semiconductor, the CMOS sensors are used to detect touch on the device. [7]
Touchscreens are made up of the separate elements, a sensor to detect motion, a controller and a software driver. The resistive technology is able to be divided into wired models which allows the differentiation between different coordinates of touch motion. This technology is mostly used and it relies on a touch overlay which is constructed by a top layer and a rigid bottom layer which is flexible. This type of technology is very durable and it’s easy to integrate. [8]

Adding on to the different types of technologies discussed, the advantages’ and disadvantages of each technology will be discussed. The five wire resistive touchscreen monitor is made up of a glass panel and a film screen which is covered with metallic layer which is separated by a gap which is narrow. The advantages’ of this type touchscreen technology is that it can be activated with any object which could be a stylus or a gloved hand. This technology is the lowest cost technology and it’s also resistant to contaminates that can affect the surface. 
Surface capacitive technology within touchscreens is the second most popular touchscreen technology that is available. This technology has better image clarity as compared to resistive touch, the screen is durable, excellent resistance to contaminants such as dust, oil and other contaminants. The disadvantage of this technology is it requires a capacitive stylus for activation. [9]
Below is an image that shows the comparisons of different touchscreen technologies that were discussed in the above paragraphs.
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[10]



Projective capacitive touchscreen technology use a transparent electrode layer which placed on top of a glass panel and eventually covered by a protective layer, the sense of touch is detected when the fingers transfer electrical charge from the screen to the user. In the projective capacitive there are four sensors in four corners.  Self-capacitive touch screens are also known as single touchscreens, these touchscreens have the same X and Y grid as multi touchscreens, the only significant difference is that the columns and rows operate independently. There are mutual capacitive touchscreens which are also known as multi touch which are consisted off, grid of rows and columns which are X and Y. [11]
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[12]
Surface acoustic wave technology differentiates from projective capacitive and surface capacitive in its ability to be activated by different means of touch inputs and it’s also harder to integrate, the durability with this touchscreen is a concern as the components are sautered. This type of technology relies on sound waves and the sound wave reflectors are placed along the edges of the glass. [13]

Research more into the technologies used in touchscreens , there is optical touchscreen technology which used infared emitters which are combined images that are infared image sensors to scan the touchgscreen device. An object comes into contact with the touchscreen , some of the infared light is blocked off because of the infared light sensors. This type of touchscreen technology as compared to the surface wave acoustic touchscreen technology , have a high  transmittance becayuse of the use of the infared sensors and they can be operated with conductive and non conductive materials. 
Touchscreens are devices which allow input they are used as touchpads which are positioned over liquid crystal panels that prompt user input and the function of the display of the touchcreen device , the touchscreens allow people to control the displayed prompts which might be push or slide these actions that are completed on the touchscreens are user friendly.
Touchcsreens are used as part of normal life on a daily basis , the manufactureers who design smartphones use touchscreens for their display screen . Banks alos use touchscreens for their ATMs. We intercat with touchcreens through different modes of devices such as tablet computers,portable game console,car navigation systems,multimedia systems and many other touchcreen devices that are used to show or represent information. 
Touchcsreens have different technologies , there is resistive touch technology which is composed of two electrically conductive layers of thin metal film sepertaed by atiny air gap. Capacitive technology is coated with a transparent conductive film , when a fingertip comes into contact with capcitative touchscreen it then uses the conductivity of the human body as a means for input. Electrostatic capcitative touchscreens are used within devices such as Apple ipads and Iphones. Electrostatic capacitive touchscreens are very responsive but they can react to styluses or the touch of a fingernail. Electromagnetic guidance technology guidance touchscreen sends out an electrical charge that reacts with a stylus , the stylus sends a signal that allows the touchscreen to precisely identify its position. With the electromagnetic guidance touchscreen technology there is requirement for a designated stylus.
Self and mutaul capacitive touch sensing patterns , the mutual capacitive models can be made so that they are robust against liquids or even steam by a proper safe programming at the host contorller. [14]
The use of tablets in schools has increased in popularity as people have seen a real need for these devices within the education field. Since the 1980’s schools, colleges, universities have had the experience to experiment with technology within the learning environment. The adaptation of mobile technologies in education has become more widespread as the research started to demonstrate the value of trying to incorporate these devices in teaching, Mobile devices are able to enhance, extend, and enrich the concept of learning in a number of ways. Questions were asked within the article they question stated “Do the knowledge and skills of students improve following the use of tablets to support educational activities? From this question that was asked 16 people reported positive learning outcomes, 5 reported that were no difference in learning outcomes and 2 reported negative learning outcomes. 
History and geography teachers have perceived touchscreens to provide richer and more vivid representations of diagrams such as the topics of the life cycle as compared to seeing it in a textbook. Tablets can stimulate real world situations such as Laboratory experiments, in the process potentially allowing for a greater degree of enquiry. 
The use of technology in international development has specific requirements, while tablets are starting to be used in developing countries and claims are made about the effectiveness of the uses of touchscreens. [15]
[image: ]
[16]  
The use of touchscreen technology is growing amongst the children in the early years of childhood in the home environment. The interface and the finger based operating features of tablets may facilitate children who are yet to start preschool by the use of the tablet application software to help their children in their educational development in the literacy field. An article found out about using touchscreens in supporting infant literacy development within a particular framework. The evidence found within the article states that “tablets have the potential to enhance children’s emergent literacy skills which are, the knowledge of the alphabet, print concepts, and emergent writing. The article also stated. Touchscreens have the physical features that allow the facilitation of learning literacy from a young age as they are book like as they are able to make and read notes on the tablet. Children are able to interact with the tablet by using a range of single and multi-gestures which could be one tap, double tap, long press, scroll, and more gestures.  There are three different types of apps that have been identified that young children can use. The first app is a gaming apps as these allow children to learn, these apps attract children as they are able to maintain the interest of the child. The second app that has been identified are apps that are creative that allow the child to create drawings. The third app that is suggested is an app that consists of animation, interactive electronic book which may have an integrated narrator so that they child can just listen to the tablet speaking just moving from page to page. Page 232 /finished read other pages. It is stated that only a few tablet apps of quality that are currently being used to promote early literacy skills such as letters, sounds, reading and writing. An investigation was conducted into the apps that are available for young children to use on touchscreens. Only fifty six were categorised under education out of three hundred and fifteen apps under the apple store. These apps ranged from using letters to trace, drawing and colouring activities. As touchscreens have evolved the research into the impact of touchscreens in relation to literacy is proving more at a better rate, studies that have been completed to date show that younger children are becoming confident users of touchscreen tablets and they are able to navigate, capably and adequately through the touchscreen interface by the use of the touch of the tablets by interpreting words, pictures, icons, symbols that are shown on the touchscreen interface.  
[17]
Touchscreens are used in different ways, a case study stated about touchscreen technology being used in helicopters. A military helicopter had been used previously used avionics display control units within the aircraft. There were limitations which had impact on the on a hierarchical menu system of significant depth, which took a significant amount to navigate. The main reason for the upgrade was too to optimize the usability of the avionics display. The helicopter has previously used avionics display control units within the cockpit and cabin of the aircraft, these units used a text based HMI to control multiple avionics systems, there was a limit to the number of options that could be displayed due the space used by the text based menus and the limited physical size of the display, these limitations resulted in a hierarchical menu system of significant depth which took a long time for the air crew to navigate. The upgrade programme was to optimize the usability of the avionics display by using it through different technologies, they were able to reduce costs of the display system. The costings were made up of development, testing, safety, and the operational use by reducing the future upgrade and the cost of the certification. 
During the designing phase of the new system for the military helicopter, they realised more possibilities’ of the system that were using which was the ARNIC 653, they had a particular software architecture. The architecture used goes as follows: the ARNIC 661 Cockpit Display System, the master user application, the physical interface, the health and system management. Furthermore to the development of the software for the military helicopter, they used a modelling process with training and simulation in an environment which allowed the use of touch sensitive glass panels to perform simulation of the system and this enables customers to give feedback early.
[18]
Touchscreens are interesting technology devices that have evolved over the years, from the first accident that was discovered by Dr Hurst to using touchscreens in many digital interfaces such as microwaves, smartphones, ATMs. Touchscreens are used both as an input and input devices. Touchscreens allow a direct interaction between users and what information is being displayed, by using a device that is based on just touch there is no need to use external hardware such as a mouse or keyboard as the features of a touchscreen incorporates those functions that would have been done by using a mouse or a keyboard.
Touchscreens have various features that allow things to work well, even though these devices have advantages and disadvantages, there are concerns that are associated with the use of touchscreens. Damage could be caused as most of these touchscreen devices are operated through human touch by registering finger input once the finger touches the screen this is picked up through sensors on the touchscreen device. Due to the nature of touchscreens they are delicate and they are prone to scratches, damage, and dirt and as a result of this the functionality of the touchscreen will decrease as the damages have significant implications. Collaboration is used widely in touchscreen devices as when the collaboration of a touchscreen is not in a good condition it affects the way that it can provide responses which are accurate , this could be due damage of the touchscreen device. Operating systems may become unresponsive or take longer to respond to actions being completed.
The applications of touchscreens are widely used within different areas, these areas include: commercial offices, media houses, seminars and board meetings, automated teller machines, payment stations, a brief description of how touchscreens are used in different applications.
Commercial offices – Touchscreens are used in different ways in an office setting, from entering the building using a swiping mechanism or a touchscreen that prompts input from the user such as a fingerprint recognition and a confirmation of the task completed.
Media houses – A media house is the common place for the use of touchscreens, the uses range from reporting the weather, touching on states, numbers during an election or when reporting on big events .With the new age technology reporters who are within the studio can touch a particular screen and they are able to see their colleague who is on a location will appear as though they are right there in the room with them.
Seminars – People attending meetings will use touchscreen devices so that they are able to highlight certain points and aspects of the meeting that they wish to share, taking notes using a desktop with a mouse and keyboard y would take a longer.
Automated teller machines – From withdrawing money from an ATM to paying utility bills is done through a touchscreen device and it allows for faster processing of transactions and eliminates the need of paperwork.
Payment stations or kiosks- Restaurants, petrol stations, shopping malls these places have touchscreens which allow them to take payments by clicking the buttons on the screen. [19]
The use 
The use of touchscreens in industrial applications. Automation has shown an increase from the middle of the 20th century. The microprocessor was firstly introduced within the 1970s and as a result of this an increase of electrical devices that measure, control and monitor the processes in the industrial processes. Touchscreens have become the way users interact with machines used in different industries from the smallest of displays. The term industrial means, any application that is used in a harsh environment, these applications include :
Point of sale devices, such as checkout tills
Shopping mall information screen
ATMs and public transport ticket issuing machines
Gaming machines in arcades
Road transport
Touchscreens are high cost this is a disadvantage because there is limitations for them to take up more expensive applications. Touchscreens have become inexpensive over the last 10 years, they are not expensive as they used to be .Touchscreens have different uses in different industries.
A simple interface which has a screen that the user can interact with, the user using the system is less likely to encounter any problems using the system, they can be guided through the user of on screen menus
The resistive touchscreen technology is used in smaller touchscreen devices and devices such as mobile phones. This technology has activation process with Lowe pressure which very reasonably cheap. This touchscreen technology is best suited to smaller applications.
The capacitive technology is a technology that use glass on the top layer and is resistive to scratches which has very good light transmission ,This type of technology can be affected by contaminates within surfaces.

The surface Acoustic wave use sound waves for detection of presence with a pointing device. This technology uses glass so does the capacitive technology and it has a high light transmission.
Infrared is another technology that is used to cast over displays where the pointing device interjects, the position can be determined. This type of technology can work with any screen type and has limited activation pressure.
[20]
Touchscreens are embedded in most devices that we use every day, from laptops, mobile phones, office equipment and many more. The anatomy of a touchscreen is made up of four components which are: the touch controller, liquid crystal display, front panel, and the touch sensor. 
The front panel is the outer hardware of the pc. In different products this panel includes a clear overlay which is there to protect the device and it does this by keeping the weather and moisture out of the system and the resistance of scratches and vandalism to the system to the underlying sensor.
Touch controller is a microcontroller based chip that sits between the touch sensor and the system controller which is embedded as part of the system. The chip can be located on a controller board inside the system.
The touch sensor is a clear glass panel which has a panel with a responsive surface which responds to touch. The sensor is placed over the Liquid crystal display so that the touch area of the panel covers a viewable area of the screen. The touch sensor uses an electrical current that runs through the panel
Touchscreens work over most Liquid Crystal Displays. LCD’s for products which are enabled by the use of touch are to be chosen for the same reason they would in a system that is traditional. Technology that is used in a sensor is based on electrical changes which are small. However Liquid Crystal Displays produce a lot of noise and it can be very difficult to implement around that. People who deal with touch sensors should be informed before a decision is made in regards to choose a Liquid Crystal Display for system that will be used for the touchscreen.
The system software can be offered as a software to add on, for example adding a touchscreen to a standard pc. This software allows the touchscreen and the system controller to work alongside each other and it tells the operating system of the product device how the event information is interepted , this information is sent from the controller.  In a computer application, the touchscreen drivers work like the peripheral device that of a mouse. This action makes touching the screen similar to clicking the mouse at a specific location on the screen where the touch has been recognised.
Touchscreen technology is very powerful and it works in many different ways. Restive technology as previously mentioned within the report is one of the forms of technologies used within touchscreens. Restive technology is used in high traffic applications are immune to liquids or any other containments that could interfere with the technology. This type of technology is very low cost.
Surface capacitive technology allows a better and clearer display as compared to the plastic cover which is typically used in a resistive touchscreen.
Project capacitive touchscreens are the new edition to the family of different touchscreen technology, this technology can detect multiple touches all at the same time.
Resistive is the one technology which is used more widely spread as compared to the technologies. This technology has been used before in ATM’s, and entering an order at a restaurant. Both technologies mentioned, restive and projective capcitaive use ITO which is Indium Tin Oxide.
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[21]
Interactive touchscreens for museums, visitor’s centres and exhibitions. 
Touchscreens are becoming popular in different settings , they are becoming more common in exhibitions. There is an opportunity to create a lasting experience for the user that they will be able to recall. In the year 2017 in the month of January it marked the tenth anniversary since the iPhone was launched , from the launch of a particular device, this spectacular event enabled a transformation in all aspects of peoples lives today. Currently in museum’s, visitor centres,trade shows and retail environment, users are inclined to respond to the interactive interaction that they have experienced with touchscreens in the form of tablets and smartphone. Many positive advantages are a benefit into the interactive of these devices in different settings such as exhibition s and different displays.
Advantages of the interactive features of touchscreens, these touchscreens are able to change the experience of the visitors at the exhibition. The experience changes to an interactive, enjoyable and an experience that the user will be able remember. These touchscreen devices have an interface which is both interactive and intuitive. The interactivity provides mystery and the information that is delivered to an acceptable knowledge and interest of the user. The interactivity in the exhibition allows the visitor to research and learn more in the related subject area.
Different venue settings are too accommodate for different types of user groups with different needs. There are different age groups who all have different interests in particular subject area. Touchscreens that interactive features can be very helpful to improve the accessibility of the touchscreens.
These interactive touchscreens can be used to include the variable sizes ,audio commentary for those who have a visual impairment ,and they are able to add extra features such as onscreen magnifying glass to make easier to see , a voice over narrator for other users.
Different museums and visitor centres gave aims cans objectives they wish to achieve  ,as they would like to accommodate the needs for different groups of people. Touchscreens allow information to be represented in various ways for different people in different age categories.

Using touchscreens in different environments for different purposes enables the visitors to hear and watch experts talk about exhibits and recent discoveries , this allows the exhibit come to life and has a positive effect in the setting of the museum. Interviews with experts allows them to explain complex scientific subjects. Materials which is archives can be explained to create a story to captivate the visitors. Touchscreens can be used to provide a balance for three different aspects, these include entertainment, education, inspiration.
Hardware in software has developed over the years .Touchscreens which are large in size have a benefit as there is a significant investment and choosing the solution that is the best. For organizations that are looking to introduce an interactive touchscreen to their exhibition experience. Tablet touchscreens are an effective way of introducing an element on a restricted budget. Investment into equipment that can be used to the level that is required to perform tasks that are required. Using touchscreens that are used in domestic environment will not suit a commercial environment. Tablets which are intended to be used for personal uses will not be able to accommodate that of a busy environment like a museum. Touchscreens that are to be used within a museum setting are to be chosen selectively and carefully to avoid disappointment.
Touchscreens are a collaborative effort with the designer working closely with what the client requires. When introducing interactive touchscreens, various factors will need to be considered, which could be the number of visitors before the best option can be considered.  [22]
Touchscreens have many uses in this day and age, a case study that spoke about telehealth for the elderly. The case study outlined that the use touchscreen was able to help 79 Year old George get back to his vegetable garden stated by Selwyn Foundation Hilda Johnson Bogaerts. The case study stated that using a tablet based telehealth technology to help older people living at home manage their long-term conditions. George had access to a blood pressure monitor, pulse oximeter and other devices, these devices were connected via Bluetooth to a touchscreen tablet. He used the tablet to take his vitals daily and the information was then sent back digitally to his nurse to see what had been done from the comfort of this own home. [23]
A local primary school called Junction farm which is located in Stockton on tees, believes in providing a platform which can assist children to fulfil their potential. Castle granges technologies are very passionate about supporting schools who are continuously looking for ways to help their students achieve excellence. The junction farm received a call that they were going  through a renovation process and as a part of the process they wanted to  ten Clever touch interactive displays ranging between “55-65” to be installed they want to ensure the best education in each of their classrooms. A meeting was arranged with the school so that work could be discussed and a survey was carried out. The staff team at the Junction farm were very keen for them to complete the installations of the clever touch technology. The head teacher of the Junction farm stated a few points in relation to technology, the statements read as follows: “Technology is continuously developing and improving teaching methods, we are keen to bring anything into our school which will help our students learn.
Since the install the benefits of using the technology, they say that teachers gave some feedback about the technology that assisted them in creating exciting lessons which are engaging for the children. [24]
A study that was conducted about a touchscreen display that was not being used to fulfill its full potential. A brand new site was being built for the Harte Research Institute for the Gulf of Mexico. They realised that they could create two different front ends by making the most of the website that was created and the touchscreen integration of the device. The main purpose for creating the website with a touchscreen interface was to create, an interface that’s friendly, intuitive and a system that people would find exciting to use. The interface had to comply with ease of use for administrative purposes by not developing anything with external sources who develop interfaces.
The interface was created in a way that there was no need for a welcome desk, which would allow total involvement from the visitor if they want to find out more whilst they are on their visit. Information that was be used for display purposes for visitors had to be made easily accessible with little effort required.
Research was conducted to see which hardware options could be used and the interfaces for the touchscreen. From the research conducted they managed to find a few options, most of the options had a limitation of navigation. The touchscreen had to be responsive. As part of the study they wanted to produce a replica of the experience people get from using an IPhone device by using a particular software. They did not choose to go with replica of the iPhone experience idea, they managed to achieve by a window box. The interface was displayed very well .Throughout the study they eventually realised that they were not restricted to an app based technology ,to achieve this were able too use a browser to display the content and they had more flexibility. They wanted to create an interface with a lot of interactivity they were able to focus on building a structure that was going to be able to support it.
In addition to the study of the interactive interface , a touch friendly side bar navigation on the directory allows people browsing through the page  by tapping the letters of the alphabet and it shows all the results of people with that letter of the alphabet as their name. The site is site is very simple to use by removing unnecessary information by making it much easier to find information quickly without putting a lot of effort. [25]

Touchscreen technology have evolved so much, they are used in every environment. Touchscreens are being used in the Health sector the NHS which is a very big organisation. An article states that “One of the UK’s largest NHS hospitals implemented a touchscreen interface to increase effiency and also improving the care of patients in the community.  The system that was needed to log the times that patients are admitted to A and E and also to record all of the movements of the patient whilst at the hospital. They had proposed a manual system using whiteboards in the hospital to monitor the movement of the patients but it didn’t help address the situation and this method didn’t allow ways to store information to report to management for analysis of data within the hospital.
An organization named IM & T in defied information that was required to be monitored about designing and developing a software from scratch with all requirements, so that this software can gather data and report the details of the movement of the patients within the hospital. [26]
Throughout the report different touchscreen technologies have been identified. The positive and negative features of touchscreens technologies s have been identified within the report. Below is an image showing comparisons of the five different touchscreen technologies which are as follows: Five Wire resistive, capacitive surface, projected capacitive, SAW, Infrared. The picture below shows the comparisons of each of the five technologies it compares transmissivity and clarity ,sensor substrate ,activate with any object ,high sensivity,stable calibration and it compares other features also.



[image: ]
[27]
Within the report, the advantages and disadvantages have been identified. In this section of the report it will just be an addition to what has been researched already. Assembling the panels of a touchscreen requires experience and equipment that is used for touchscreen technology . The environment that Touchscreens are assembled in is very important, it must be free from dust and the environment must be clean so that Touchscreens panels do not become contaminated, if they become contaminated with foreign containments like dust it will cause the device to not function properly.
Resistive touchscreen technology is easy to integrate and very easy to operate. Restive touch panels are more commonly used within industrial environments. The operability is very good, these types of touchscreen are controlled with human touch in the form of fingers, pencils and gloves.
The disadvantage with this type of technology is that there is space between the glass material and the polyester which causes optical restriction. Installation of the technology is very easy, no experience required. The stability is great because the surface of the resistive touchscreen has a particular strength of hardness which normally suitable for applications used within the industrial environments. Not many materials can scratch the surface, only those that are sharp and acute materials.
The durability is great also, four and five wire touchscreen panels are good for one to five million touches on one point, and these figures are suitable for the industrial environments. This technology is inexpensive as the sensors are produced in big quantities and the processes for the production are matured, with this causes for large quantities for excellent prices.

There is also capacitive touch sensor which has good transmission for light, but it requires someone who has experience with this type of touchscreen technology. The operant ability is limited due to material requires a connection which is conductive to the ground and because of this it can only be triggered by fingers or pencils that are conductive.
The installation of touchscreen technology is challenging, the stability and durability is very good. This technology has a higher price range.
Project capacitive touchscreens are widespread. Most smartphones and tablets come with this technology and it enables various housing possibilities.
They are equivalent to normal touchscreens but the difference is that they have ITO electrodes, these are enabled with gloves and the touch controller needs to be programmed and prepared
High light transmission for this technology allows brilliant pictures, the installation is moderately easy, but however the cost for this type of technology ranges from moderate to expensive.
Infrared technology is not very popular on the market as it is not well established, the only places this technology is used is within cash machines. And the Surface, Acoustic, wave technology is not very established because it is not easy to seal the sensor. 
[28]

The experience of users in the development and implementation of websites and application graphical interfaces is provide help and support for programmers and the designers for the appearance and the functionality of the website or the software that provides the users with a good method of interaction. A brief history into Fitts law, it started with name called Paul Fitts who was an animal physocologist at the University of Tennessee until he started working for the army in 1941 to help America in aid of the First World War. He began a life changing study of how to improve the designs of equipment that would be the use of human beings.
Paul Fitts returned back to his studies at Ohio State University and continued his research into the field of the physiology of aviation. Whilst he was studying the physiology of aviation he analysed accidents and the relationship to come up with a good design. He began to look into the relationship of speed and accuracy. Fitts was later influenced by work which was done by Shannon and Weaver on considering information as an importance and the efforts of Hick and Hyman to examine the variables which affect the reaction time of humans. It led to Paul Fitts examination of the movement control and the study he conducted in 1954, where he determined a performance of index of performance this was determined as a trade-off between the two variables which are speed and accuracy.
Fitts came up with a formula which is IP = log2 (2A/W) , the formula created was defined as a distance and the W represents Width .Paul Fitts determined that the greater the accuracy that was required to move from one point to the other point ,the longer it would take to get to the other point. Fitts also came to the conclusion that the further away that the two points were positioned, then the movement between them would be. Ten years later Fitts furthered the concept to a calculation for movement time which we know as Fitts Law.
MT = a +b[log2 (2A/W)]
The formula begins with ID and it adds to the constants and b, these are determined by an examination of results that were observed.
The contribution to Fitts law has significance to the tests of the original formula were conducted on the basis to justify commercialization of the mouse by Xerox. That connection to an input device became an accessory to the persons’ computer, this led to the most common applications of Fitts Law. A further study into the research to refine Fitts law to be more predictive with the mouse which is a pointer which is virtual and not a stylus ,as the one which was used by Paul fitts that acts as an extension of human touch of fingers.
Mackenzie’s research was mostly focused on Fitts Law to refine it to account for indirect pointing of the mouse and different input devices for the computer. The input technology has changed over the last twenty five years, Mackenzie’s formulation of Fitts was considered when an examination was conducted on the use of smartphone keyboard laptop touchpad and tablets that are multi touch icon driven displays.
Fitts law is continuing to find acceptance amongst researchers focusing in the field of human movement. There is evidence to prove that it doesn’t as it is meant to work, whilst others have based different studies on predicted problems. Mackenzie was not alone in looking for different ways to measure the movement of time. A regular collaborator took exception to a particular belief that the physical touch interaction would provide good results as compared to using a virtual pointing device.
Different aspects of Fitts Law have been researched to a certain extent and the multiple ways it has been applied, covers different ranges of human movement with respect to technology. More and more users rely on the power and convenience of devices that are touchscreen enabled which are smartphones s and tablets. The role that Fitts law plays to measure the accuracy of the prediction of movement times.  A need to determine the reliability of Fitts Law for predicting the tablets of touchscreens based on testing that was conducted on these particular devices.
The study hoped to find the elements of Fitts law ad they hold the results that were collected and gathered from a testing of empirical motion on touchscreen tablet of a size of ten inches. During the study the aims were determined how accurately Fitts law can predict the movement of time in different devices. The methodology that was used in the study was to observe different touchscreen tablets for interaction of users and those interactions enabled data collection of statics and analysis compared the results that were observed and the predicted results. Conducting an analysis to compare observed and predicted results will help to come to a conclusion weather the Fitts Law prediction model for that of touchscreen tablet devices. [29] [30]
   
The system usability scale was released by John Brooke in 1986. The System ,Usability Scale is a technology which is independent ,this system is used to be tested on hardware,software,websites,cell phones ,IVR ,and the yellow pages. The System Usability Scale has become industry standards with more than a hundred publications. [31]
What other research has been done in your field:
There has been a lot of research conducted within the field of touchscreen technology. In the above section many topic areas were covered from all research covered, no critical research was found as touchscreens have multiple benefits. The report shows a lot of research in different areas which are as follows: 
Touchscreen s in different devices
The Usability system scale
History of touchscreen
Computer interaction
Sensors in the touchscreen technology
Different touchscreen technologies, SAW, PCAP, Infrared, and Resistive 
Touchscreen s in education
Uses of touchscreens in industrial environments
Touchscreens in museums and exhibitions
Health sector case study
Local primary school installing a touchscreen technology called Clevertouch to enhance learning
Touchscreen display not living up to its potential
NHS touchscreen implementation
Fitts law

In this section all of the important points relating to touchscreen technology has been researched. The history of touchscreen technology has been discussed as this is how touchscreens came about as an accident which was conducted by James Hurst, he later on perfected the accident. The chapter also looked into the field of touchscreen technologies describing the benefits and the negatives of the technologies and how they operate. Touchscreen used in education was also researched into also. Looking at the use of touchscreens in industrial environments, exhibitions and museums. A study into Fitts law by Mackenzie, this study looked at the movement of touch in touchscreens. And a brief paragraph into the system usability scale.




Chapter 3 
Research and development methodology
3.1 Research overview
The research overview shows that there is a lot to discover and learn about touchscreens from when they first started and where they are going. From the literature review we see that the topic of touchscreen technology is very widespread, a range of interests of topics were discussed of in section two. A field into the study of movement of touchscreens which is Fitts law which was created by Paul Fitts who came up with a calculation to monitor movement. In the review not much critical analysis was highlighted.
Need for critical analysis. Are tablets always beneficial or can they be distracting for example
Hypothesis: EG. Touchscreen technology provides positive benefits in education provided usability principles are followed.
Research process the research process is conducted by looking more into the field of study of different topic areas which relate to touchscreens. 
Research methodologies
The research methodology which was used in the project is exploratory research and quantitative and qauntative research. 
Why a phenomenological approach and not an experiment in use of a tablet app?
A phenomenon logical approach was taken because, the it seemed better to conducted a survey to gather data for collection and analysis and to evaluate the results collected. 
Alternative – create a tablet education app. Better because learn about tech and its limitations.
An experiment was conducted because the author thought that their strongest skills are with report writiting, data gathering in forms of a survey by developing questions to ask students and staff, conducting a survey and evaluating the results collected.
There are existing touchscreen education systems in place to evaluate. Some researchers (ref) are very positive about touchscreen tech in education. A critical approach may be needed. 
Data collection
The data will be collected through a survey, the results will be then generated within survey monkey or using excel to show results in a bar chart depending on the question that has been asked.
What are the objectives of your survey? (SMART)
Specific – To conduct a survey amongst different people to collect data and evaluate the results collected in the from the bar charts and other ways the data can be represented.
Measurable- The project chosen to conduct a survey on the impact of touchscreen technology is measurable because of the different questions that were presented in the survey. It is measurable as the responses will measure the use of technology amongst people! 
Achievable- Is it achievable to complete the survey and produce results. The survey is achievable and results will be generated once the survey is completed and evaluate.
Realistic-
Timely – The survey is timely as the author has completed the literature review into the field of study and conducted interviews with two staff members, sent out the survey in good time, results generated from the responses given and results shown in terms of bar charts etc.
Who is your target group?
The target group chosen by the author is, staff and students with the university who use touchscreens and people externally such as family members, work colleagues. This target group is made up of different people, which is good because the results need to be varied amongst non-technical and technical users. An online survey has the drawback of reaching a tech population however this would allow the results to read better positive but it is also a convenient way to reach users.
What are the objectives of your survey? (SMART)
Conduct a survey about touchscreens, to evaluate the features of different touchscreens and their ease of use.
Analyse the use of technology in different organisations.
Produce a survey for staff and students to collect data, once data is collected it will then be analysed and evaluated to produce expected results to make conclusions and recommendations about touchscreens.
Create a survey with different questions
Evaluate responses from the survey, to come up with the conclusions and recommendations about the impact of touchscreen technology

Specific – The objectives that the author set out were very specific as these objectives were to meet the objectives of the survey and what the analysis of the results will produce.
Measureable – The objectives are measureable as the results were analysed to draw up a conclusion on touchscreens.
Achievable – The objectives that were set out were achievable, it was achievable by prototyping the questions with the tutor before distributing the survey out. Initially the author only wanted a few responses of 20 but managed to get 70 responses all together which helps the author draw up a better analysis.
Realistic – The objectives set out were very realistic as the project that was chosen was not impossible, previous studies have been conducted about surveys on different topics, surveys are the most common way of gathering data and drawing up analysis.
Timely – The survey that was conducted was very timely as it only took three to five days to get seventy responses.
Is your survey reliable?
The survey that was created was not made up, the survey includes real subjects and it’s a practical element as most people own a tablet and the author wanted to expand the research of touchscreens.
Is your survey generalizable?
The survey is generalizable as the findings are from a primary source as the author conducted a survey and got results from a first-hand source instead of having to go through a second hand source.
How did you prototype the survey:
The author came up with questions before creating the survey. The tutor took part in a pilot study of the questions to see if they were suitable to send them out amongst staff and the other people that the author knew. After checking with tutor the author was ready to create the survey and send it out.
What changes did you make as a result of prototyping the survey?
Initially the author had seventeen questions, some of the questions were a bit similar to each other so this change had to be made as soon as possible.
For any questions that have been changed, explain:
Some questions were changed because they were too similar to each other and some of the questions were not worded properly. On one particular question there were no examples of terms, one question that author asked was what application do you use? To make it simpler for the users answering the questions it was best to use examples of the terms used in the question like : Facebook , Instagram etc  and also the question about what platforms do you use a touchscreen on , the author gave examples of phones ,tablets etc to make it easier for the people answering the questions.
How do you intend to analyse your results:
The analysis of the results was determined that questions were answered and the results provided will all the author analyse the data collected and draw up conclusions and recommendations.
What, if any, statistical methods do you plan to use?
There was no statical methods that were used, just statistical representation from the results for example only 30% said that they would like to use the tablets every day, this question was just an example.
If you are doing a questionnaire and an interview then these questions must be answered for both survey instruments.
The author only conducted a survey, the author did want to conduct interviews but lack of planning and organisation was not apparent so the interviews didn’t go as planned, it would have had a better result on the whole project as the author could have done a lot more.




Sony vision exchange evaluation
The author’s own Evaluation of the Sony vision exchange. As a further study into the research of the impact of touchscreen technology the author conducted a study on Sony Vision exchange within the University. The author conducted a usability study following Nielsons guidelines and seeing how they have been applied in the situation. 
Sony vision exchange is a great tool to enhance learning, but it doesn’t work it full capability because some other the features don’t work properly.
There was an accessibility issue with logging into Sony Vision Exchange because you need to login every time you need to it and you login with the IP address that is provided and a pass code.
Not very straightforward to use
Fitts Law
Laptop HDMI to TV – it doesn’t work as well as connecting a laptop HDMI to the tv.
Doesn’t work very well
Low contrast is not very good if it’s not available there should be an error message that should pop up when the mouse hovers over the icon to say that the system is not available.
Limitations of the use of touchscreens.
Use screenshots 
Before distributing the survey, the author ran a pilot test with the tutor to make sure the questions were okay before we are sending it out. And change the questions so that people could understand the questions being asked.

Below are a series of screenshots for the Sony vison exchange technology:
[image: C:\Users\P150317\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\BC447655.tmp]
[image: C:\Users\P150317\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\696A102B.tmp]

[image: C:\Users\P150317\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\1B558671.tmp]

The screenshots above are the screenshots relating to the evaluation on Sony Vision Exchange.
From the screenshots provided it is clearly evident that the technology does not do it is meant to do. The page does not fit correctly on the screen and the technology is not as simple and straightforward to use. The icons are very simplistic and there is no good use of metaphors and affordance, the technology was implemented without proper checks being conducted such as a trial run of the technology and asking people to evaluate the technology before installing the software around the University Campus.






Survey questions

For each question you planned to ask:
What is the question? And why are you asking it? Are there any specific links to things in your literature review for this question?
What is the question - How old are you?
Why are you asking it? 
This question was asked to show a clear analysis within the results of the data collected to come to a conclusion about which age groups use tablets. Older users 
Reference digital natives/immigrants 
Are there any specific links to things in your literature review?
There is a small link within the literature review as it states within the findings that children use tablets within education
What is the question - Do you use a tablet?
The author asked this question because it is important for the results of the survey. The fact that the question was asked is because a clear analysis was to be conducted to come up with a conclusion about the use of touchscreens. 
Are there any specific links to things in your literature review?
There is links within the literature review as it talks about tablets within education and what they are used for.
What is the question -what don’t you like about touchscreens? Slow response times, screen freezing, etc. please comment 
Why are you asking it?
This question was asked because it’s important to have a positive and critical analysis from the outcomes of the survey with the questions that were asked.
Are there any specific links to things in your literature review?
There is no direct link to this question in the literature review, however there is a link related to the touchscreen technologies and how they work but it didn’t mention about slow response times in the literature review.
What is the question -To what extent has a tablet replaced the way you use a traditional PC? 
Why are you asking it?
This question was included as part of the survey because it’s a very important question and to draw up a better analysis of how much tablets are used. From the results collected it is true to say that tablets are used more frequently as compared to a traditional PC. However it’s still good to use standard desktop PC’s as you can do a lot more with a standalone PC as compared to a tablet because some applications do not work on tablets eg: plugins for external websites for e learning modules etc
Are there any specific links to things in your literature review?
There is no relation to traditional PC’s within the literature review as the literature was focusing on the history and the use of tablets.
What is the question- Please list the touchscreens devices that you use include manufacturer and device name eg:  IPhone 6s, Samsung 8
Why are you asking it?
This question was asked to make a comparison, from the results gathered it showed that Apple and Samsung phones were very popular.
Are there any specific links to things in your literature review?
There was no relation to the literature review.
What is the question - What features of touchscreens do you like? Ease of use of the touchscreen, portability, Big Screen etc
Why are you asking it ?
 This question was asked because understanding what features users like is very important and you get better results when in the analysis stages and see which features work well for other people.
Are there any specific links to things in your literature review?
There was no direct link in the literature review
What is the question what applications do you use on a touchscreen? Instagram, Facebook, Mobile banking etc
Why are you asking it?
 This question was asked to see which applications are used and to be able to make an analysis on which application is used mostly. The analysis of the results were very interesting to find out the information.
Are there any specific links to things in your literature review?
 There was no direct link to the literature review. The question was designed to discover whether users have educational applications on their device. No educational applications were mentioned in this question.
What is the question - Rate your tablet from 1-5, 1 being bad and 5 being good?

Why are you asking it?
This question was very important for the analysis of the project because the author wanted to know how people rate their tablets and whether they do what it is supposed to do.
Are there any specific links to things in your literature review?
There was no direct link to this in literature review
What is the question -How often do you use a touchscreen?

Why are you asking it?
This question was the focus of the project as the project was based on the impact of touchscreen technology.
Are there any specific links to things in your literature review?
There was a link to touchscreens in the literature review but no link to how touchscreens are used.
What is the question -Would you like to use this tablet frequently?

Why are you asking it?
This question was an open question where they would only be two options for the answer its either Yes, they wanted to use the tablet frequently or no they wouldn’t like to use the tablet frequently.
Are there any specific links to things in your literature review?
In the literature review there was no direct link to the use of tablets being used frequently, the information in the literature review was about background information about touchscreens. This question was based on the system usability scale.
What is the question – What platforms do you use a touchscreen on? Tablet, smartphone, restaurant kiosk, car interface please comment.
Why are you asking it? The author chose to ask this question to see which platforms are used on touchscreens to make a comparison. The results showed that many people use smartphones as the main platform for touchscreens as everyone is on the go and they have access to their phone all the time.
Are there any specific links to things in your literature review?
There is a few links in the literature review that related to this question as the content in the literature review touched briefly on the subject area.
What is the question-Do you find the tablet complex to use?

Why are you asking it? 
The author chose to ask this question to get a better analysis of the question being asked and to recommend what could help those who use these devices. Based on the system usability scale
Are there any specific links to things in your literature review?
There is no links related to the question that was asked.

What is the question-Have you used tablets in education, school or University? Please comment

Why are you asking it? 
This question was asked as it has a close link to the project findings as one of the sources used in the literature review related to touchscreens being used within an education setting.
Are there any specific links to things in your literature review?
There is a direct link as there is a source about touchscreens being used within an educational establishment for an experiment and also a particular type of technology being used in education which is called clever touch.









Chapter 4 Analysis 
This chapter identified the results collected in the survey. The results were analysed to draw a clear analysis about the uses of touchscreen technology and also for the author to draw a conclusion of the results. 
The screenshot below was taken just to show that how many people responded over a few days.
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Question 1 
[image: ] 
For each question in the survey
What were the results?
The results collected from the survey show that different age categories responded to the survey. From the image provided it clearly shows that people between the ages of 18-24  - 25-34 are more popular amongst the people who were asked of the survey.
If appropriate, show the results diagrammatically
The results are shown in the screenshot above 
If appropriate, show the results of any statistical analysis
The statics show that particular age group responded to the survey, those categories are 18-24 25-34.
Were they what you expected?
The screenshot above shows the ages of the people who responded to the survey ,the author was expecting the younger generation to be more responsive as the survey was targeted at anybody who uses a touchscreen , but the younger generation are more technical with touchscreens ,tablets, smartphones etc.
If they are not what you expected, is there any reason for this?
It is what was expected
How does this link back to your literature review?
No links to the literature review

Question 2 
[image: ]
What were the results?
The results are shown above, from the results it shows that the majority of people use a tablet. 
If appropriate, show the results diagrammatically
The results are shown in the screenshot above 
If appropriate, show the results of any statistical analysis
There were 47 people who responded in regards to using a tablet and 23 people responded that they do not use a tablet. 
Were they what you expected?
The results shown above was not was being expected when the author sent out the survey
If they are not what you expected, is there any reason for this
The results shown above is a visual representation of the results collected from the survey, the author was surprised with the outcome of the results as technology has advanced so much that more people will be using tablets. 
How does this link back to your literature review?
There is no link 








Question 3 
[image: ]

	Phone manufacturers
	Total 

	
	

	Samsung 
	36

	Iphone
	13

	Ipad
	16

	ipad mini
	5

	
	70

	
	



For each question in the survey

What were the results?
From the results provided it is shown that people use different phones for the same purpose. 
If appropriate, show the results diagrammatically
The results are shown in a tabular format from tallying the initial responses and grouping them together 
If appropriate, show the results of any statistical analysis
Samsung was more popular as compared to apple products such as I phones and IPad’s. 
Were they what you expected?
The author was expecting more results for the iPhone column as compared to the Samsung phones. 
If they are not what you expected, is there any reason for this?
People are more likely to choose Samsung phones as compared to iPhone
How does this link back to your literature review?
There is no link
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Word cloud 



Question 4
[image: ]
	Features that don’t work well 
	Total

	
	

	Screen freezing 
	48

	Slow response
	6

	easy to break
	3

	typing
	3

	pressing
	3



For each question in the survey

What were the results?
The results gathered from the survey show that were particular features that didn’t work very well for different people. The most common issue people identified was that the screen freezes and slow response times.
If appropriate, show the results diagrammatically
The results are shown above in a tabular format, the results were presented this way as they had to be grouped together and produce totals and present it in a way that is easier for people to understand.

If appropriate, show the results of any statistical analysis
From the results it is evident that screen freezing was the most common issue and the slow response time all the other features didn’t work so well but had fewer responses.

Were they what you expected?
The results from question four was not wat the author was expecting , they were expecting more od slower response times and pressing issues , but each smartphone device works in different ways.

If they are not what you expected, is there any reason for this?
Most smartphones have slow response times as sometimes the operating system might be a bit slow, and the screen freezing isn’t an issue that the author has experienced so it was surprising what the results showed.
How does this link back to your literature review?
There is no direct link to the literature review.

Question 5 
[image: ]
For each question in the survey

What were the results?
The results showed different statistics, as shown in the above image. Some responders said that a tablet had replaced the way thy use a traditional PC by a great deal and nearly 20% of people said none at all that it hadn’t replaced he way a tablet replaced the way people use traditional PC.

If appropriate, show the results diagrammatically 
The image is shown above with visual representation to differentiate the answers provided and percentages of people who responded are also represented
If appropriate, show the results of any statistical analysis
40% of people answered that it has changed how they use a traditional PC , 17% of people said it had changed a lot , 10%of people said a moderate amount , 8% said a little bit ,23% said a little bit.
Were they what you expected?
The results collected were no exactly what was expected but the results show a better analysis of the use of touchscreens and it shows that there is still need for traditional PC’s.
If they are not what you expected, is there any reason for this?
There is no reason, the results are presented well. 
How does this link back to your literature review?
There is no link to the literature review.



Question 6 
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	Features you like 
	Total 

	
	

	Portability
	20

	Big Screen
	22

	Ease of use
	28

	
	70



For each question in the survey 

What were the results?
The results showed the features that people like, from the results shown people liked the features of the touchscreens that they are portable, big screen and the ease of use.
If appropriate, show the results diagrammatically
The results are shown in tabular format, some of the questions are visually represented in tabula format because the questions were created with inspiration from the system Usability Scale.
If appropriate, show the results of any statistical analysis
20% of people responded that thy liked the portability of the tablets, 22% responded that they liked the Big screen and 28% responded that thy liked the ease of use of the device.
Were they what you expected?
The author wasn’t expecting much from this question as there is not much analysis to draw from it , the results are fine the way they are presented.
If they are not what you expected, is there any reason for this?
The author wasn’t expecting significant results from the question as there is not much to analyse form the results.
How does this link back to your literature review?
There is no link from this question to the literature review.


Question 7 
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	Applications
	Total

	
	

	Mobile banking 
	24

	Facebook
	15

	Instagram
	21

	Bible
	5

	Internet
	5

	
	70



For each question in the survey
What were the results?
If appropriate, show the results diagrammatically.
The results were shown in a tabular format, some of the questions within the survey look similar in the way that they were presented because the questions were inspired using the System Usability Scale. The results are clearly shown above with the number of people that responded to which applications they use.
If appropriate, show the results of any statistical analysis
Most people identified that they used the touchscreen devices for mobile banking which ranked with a total of 24 % Facebook was ranked at 15% , Instagram was ranked at 21% and the list continues on.
Were they what you expected?
The results shown above were what the author was expecting as their not much of an analysis to draw up from it only that some applications are used more than others.
If they are not what you expected, is there any reason for this?
They are as expected as stated in the above comment the author didn’t see that there would be anything to draw up from the analysis as some people preferred to use certain applications more than others. 
How does this link back to your literature review?
There is no link within the literature review that talks about certain applications, it only states that educational application were used within the literature review just once.
Question 8 
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[image: ]A statical analysis of the results
For each question in the survey:

What were the results?
The results showed how good or bad people thought they were. On the scale one was being bad and five was good.
If appropriate, show the results diagrammatically
The results are shown in the screenshot above as a bar chart visual representation, but the way the author chose to display the results with numbers across the top and on the side makes it difficult to understand the information, the author did try to change the way the question was perceived by the responders but it wasn’t possible to change it.
If appropriate, show the results of any statistical analysis
A statical analysis is shown above in the table that was displayed in survey monkey.
Were they what you expected?
Yes and no, but from these results it is clearly evident that touchscreens are not as great as they seem, but they do have many benefits which is very good for different user’s preferences.
If they are not what you expected, is there any reason for this?
There is no reason for the way the results turned out as the author stated above touchscreens do have positive and negative features which makes the rating look the way it odes
How does this link back to your literature review?
There is no direct link with this question to the literature review. In the literature review there were so points highlighted about the use of touchscreens in different organisations.





Question 9 
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For each question in the survey

What were the results?
The results showed that people use a touchscreen every day and only 1% said that they use it once in a while.
If appropriate, show the results diagrammatically
The image is shown above
If appropriate, show the results of any statistical analysis
The above image shows a statical analysis  99% said they use a touchscreen everyday this was nearly all the responders and only 1% stated that they use it once in a while.
Were they what you expected?
Yes 
If they are not what you expected, is there any reason for this?
No problems with the results
How does this link back to your literature review?
There is no link back to the literature review


Question 10 

[image: ]
For each question in the survey:


What were the results?
The results showed that people would like to use the tablets more frequently and some results showed that some people wouldn’t like to use the tablet frequently and some people were not sure.
If appropriate, show the results diagrammatically
A diagrammatical result is shown above which displays three bar charts.

If appropriate, show the results of any statistical analysis
From the results collected, it is clear that 72% of people responded to yes that they would like to use the tablet frequently and 17% stated that they wouldn’t like to use the tablet and a small number of people of 10% were not sure.
Were they what you expected?
Yea the results were what the author was expecting as, tablets do not need to use every day there’s more to do than just staring at a screen on a regular basis and it can get straining for the yes which is not good.
If they are not what you expected, is there any reason for this?
There is no problem with the results shown.
How does this link back to your literature review?
There is no link to the literature review.

Question 11 
[image: ]
[image: ]
Word cloud 




	Platforms used
	Total

	Tablet
	22

	Smartphone
	30

	Restaurant
	5

	Car
	4

	Ipad
	3

	Car interface
	3

	Car interface
	3

	
	70



For each question in the survey

What were the results?
The results showed the different platforms that people used a touchscreen on. The most popular was smartphone and tablet. The other platforms used were not as popular.
If appropriate, show the results diagrammatically
The results were shown a tabular format with the totals of people who responded on which platform they used. The results were also shown in a world cloud to differentiate how the information is displayed.
If appropriate, show the results of any statistical analysis
The results that are represented showed that only 22% of people used tablet as a main platform for the touchscreen devices, 30% also stated that they use a smartphone as their main touchscreen device and other platforms that are used were also stated within the table.
Were they what you expected?
The results in relation to question 11 were very interesting as it only showed 22% used tablets as compare to a smartphone which only has 30% however with this information it gives a very interesting analysis into the results.
If they are not what you expected, is there any reason for this?
There is no problem with the results collected.
How does this link back to your literature review?
There is no link to the literature review.




Question 12 
[image: ]

	Easy to use
	Total

	Yes
	9

	No
	49

	Not really 
	12

	
	70

	
	

	
	



For each question in the survey

What were the results?
The results shown in the screenshot are an indication of whether the touchscreens are easy to use. Some people who responded found that they were not easy to use and others that stated not really.
If appropriate, show the results diagrammatically
The results were shown in a tabular format as some of the questions were inspired from the System Usability Scale.
If appropriate, show the results of any statistical analysis
From the responses only 9% of people responded yes that touchscreens are easy to use and 49% of people responded no that touchscreens are not easy to use and only 12% 
Were they what you expected?
The results from this question were not what the author was expecting, it was very surprising as 49% of people don’t think that these devices are easy to use which is quiet surprising depending on the model and manufacturer it depends on the ease of use and the usability. The author has two tablets and they very simple and straightforward to use.  What can make tablets harder to use is not being familiar with them as the people who responded where from different age categories which does have an impact on the results provided.
If they are not what you expected, is there any reason for this?
They are not what the author was expecting as tablets are not that complicated to use but however it’s understandable that the survey went out to different age groups which has an impact on the results shown.
How does this link back to your literature review?
The questions that were chosen within the survey were inspired within the System Usability Scale.


Question 13
[image: ]

	Used in education 
	total 

	Yes
	40

	Work
	10

	Uni
	5

	Education
	8

	School
	4

	Reading 
	3

	
	70



For each question in the survey 

What were the results?
The results showed what touchscreens were used for in education, the results were very interesting for analysis of the data gathered. 

If appropriate, show the results diagrammatically
The results are shown in tabular format as some of the questions in the survey are similar as they were influenced from the System usability scale.
If appropriate, show the results of any statistical analysis
40% of people responded yes that they have used touchscreens in education, 10% of people responded that they use touchscreens in work, 5% people stated that they use them in Uni, 8% of people said thy use them in education and 4% of people responded that they use them in school and only 3 people responded that thy use touchscreens for reading.
Were they what you expected?
The results shown were not what was expected because touchscreens are not used very much in different types of settings but the results gathered proved different.
If they are not what you expected, is there any reason for this?
The results were not what the author was expecting as the author hasn’t used touchscreens outside of organisations such as restaurants and the use of tablets and smartphones that’s the only reason that thy were not expected  to be like that
How does this link back to your literature review?
In the literature review the author did some research into touchscreen technology in the use of education, they started experimenting with them in the 1980’s within Schools and Universities.
Are there any interesting correlations in your data? If so, are they expected?
The results provided from the survey were very interesting and it allowed the author to have better understanding on how people use touchscreens and to also draw up a better analysis.
If you have done interviews as well as questionnaires, do the interviews agree with or differ from the results of the questionnaires? Do the interviews agree with or differ from the literature review?
The author had wanted to conduct interviews but planning and organising it was a bit tricky. The author conducted an evaluation of a touchscreen technology that was implemented at The University. The evaluation brought attention to the author about the things that don’t work very well with the technology. The technology doesn’t do what it’s meant to do which was a set back and students and staff are not able to make full use of the technology to their advantage in the educational establishment. 
Chapter 5 Evaluation 
What conclusions can be drawn from your data?
From the responses provided from the survey that was sent out from the author only seventy people managed to respond, the author would have liked for more people to respond the initial target for responses was 100 but regardless with the responses given the author was able to make an analysis of the results collected. The first question that the author asked was how old are you , this question was very important to differentiate the age groups that responded to the survey , the age group 25-34 was most popular with responses and the 19-24 category as well the other categories didn’t have as many responses. The author found it interesting that only 67% answered yes that they use a tablet and 32% of people do not use a tablet, this might be because the survey was sent out amongst technical and non-technical users which made the results the way it was. Different manufacturers were more popular as compared to others, Samsung was much more popular as compared to IPhone. Some features didn’t work as well as compared to others. The question of what extent has tablet replaced the way they use a traditional PC , this question was very interesting as the author was able to get a clearer analysis , 40% of people said that is replaced the way it replaced a traditional PC by a great deal and 23% said that none at all. Overall from the results of the survey it can be concluded that touchscreens are beneficial and they have their limitations as well, from the results collected it’s still important to continue the use of other devices such as standard PC’s as they can do everything that tablets cannot do.
Did your data back up the research in your literature review or disagree with it? 
The data that was collected didn’t back up the literature review as the data collected has different opinions and the information within the literature review points out the benefits of touchscreens and there are a few points outlining the drawbacks of touchscreens.
Did you meet your objectives? If not, why not?
The objectives that were outlined the author were too: 
Conduct a survey about touchscreens, to evaluate the features of different touchscreens and their ease of use. This objective was completed
Analyse the use of technology in different organisations. This objective was not completed as there was not enough time allocated to do other activities that would help the purpose and results of the survey.
Produce a survey for staff and students to collect data, once data is collected it will then be analysed and evaluated to produce expected results to make conclusions and recommendations about touchscreens. This objective was met because that was the author wanted to achieve by producing a survey so that people could answer it.
Create a survey with different questions. This objective was completed the questions were chosen carefully and with some inspiration from the System Usability Scale , that’s why some of the questions were shown in similar ways because the question was inspired from the system  usability scale.
Evaluate responses from the survey, to come up with the conclusions and recommendations about the impact of touchscreen technology. This objective was completed as an evaluation of the results of the survey was very important so that the author could come up with conclusions and recommendations.
Did you meet your aim? If not, why not?
The main aim of this report is to analyse and evaluate the impact of touchscreen technology by creating a survey, conducting the survey to get results to come to a conclusion into the research of the impact of touchscreen technology and how it can be improved.
The author managed to meet the aim as they wanted to analyse and evaluate the impact of touchscreen technology by creating a survey. The aim was the important aspect of the whole project so it was paramount that the survey project would allow the aims to be completed.
Overall, are the answers what you would expect? If not then why not?
The answers were not what the author was expecting however with the results found the author was able to draw up a critical analysis and conclude the results of the survey and make recommendations for future research.
If you were to do it again, what would you do differently?
The author should allow more time for planning extra activities to help the investigation of the project proposal for touchscreens. The author could have conducted interviews, trialling a  questionnaire on touchscreens as well as conducting a survey , observations of other technologies used in different organisations .





Chapter 6 Conclusions and recommendations 
The author researched into the impact of touchscreen technology by exploring different topics of research, these topics included: Touchscreens within education, different touchscreen technologies, different uses of touchscreens within organisations and industries and many other sources. 
An analysis was conducted on the results collected, for each question an analysis was conducted by answering the following questions:
What were the results?
If appropriate, show the results diagrammatically
If appropriate, show the results of any statistical analysis
Were they what you expected?
If they are not what you expected, is there any reason for this?
How does this link back to your literature review
The author conducted a brief evaluation on the Sony Vision exchange technology. The author came to a conclusion that the University hadn’t invested their money in proper uses which could have bettered the University as the technology didn’t do much for the staff and students. The Sony vision exchange wasn’t very easy to use, the author identified some usability errors such as the lack of metaphors and affordance within the Sony vision exchange.
The University should have had a trial run of the technology before installing the technology all around the University and with the trial run they could have conducted an observation of people interacting with the technology and a survey to see if it was worth having the technology, if they had conducted a survey after piloting the technology they would have been able to put the funds to better use by having notification screens all around the university.
An evaluation was conducted by the author to make sure that these questions were answered so that a clear evaluation could be made.
What conclusions can be drawn from your data?
Did your data back up the research in your literature review or disagree with it? 
Did you meet your objectives? If not, why not?
Did you meet your aim? If not, why not?
If you were to do it again, what would you do differently?
The project suggests more areas for research to be conducted on the impact of touchscreens. Other research can be carried out and it will enlighten others on their experiences with technology and their findings from their own research they can come up with conclusions and come up with recommendations for future research that other people will complete.







Chapter 7 Reflection from Analysis and results 
From the information that was gathered in the project of impact of touchscreen technology. Throughout my project and producing the survey I faced a lot of challenge’s, I wasn’t sure what to include in the literature review but I was to determined to do the project so that I can pass. From my experience I have learnt not to be complacent about doing the work, I faced challenges but I managed to overcome those challenges by putting in extra work. The analysis form the results of the survey were very interesting, even though tablets can be useful they do they have their drawbacks it’s nice to have a different range of devices to use, if one cannot fulfil your needs you are not stuck as you can use alternatives. I think tablets are great but you can’t do everything that you can do on a pc which can be frustrating and it makes the process longer. From everything I have found out within the survey and the literature review I can conclude that tablets are not as great as they seem but they do have their benefits and limitations it’s the same with everything, there will be good and bad points in every situation but you can make it better. I have learnt from this that I should allow a lot of time and effort to the project as it is very time consuming and if you don’t allow enough time you can underestimate your abilities by not putting a lot of planning into it.
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