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0. [bookmark: _Toc8341372]Declaration Form & Form of Consent (See Appendix 1)

1. [bookmark: _Toc8341373]Abstract
This dissertation presents the formation, design and implementation of an automated subjective answering blended learning application for the college NPTC Group to implement for higher education students. Digital literacy has become an increasing tool within higher education and current applications are requiring more advanced methods of being able to teach and grade students within immediate effect, this project will entail the background and history behind digital literacy and blended learning as well as the design and development of an application that will be developed to accept subjective answering from students in online blended quizzes.
[bookmark: _GoBack]Following on from development will be a series of evaluations involving recommendations and future iterations to the now currently developed blended learning digital literacy application, which in turn will lay down foundations for future projects in this specific area of study.
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2. [bookmark: _Toc532896062][bookmark: _Toc8341374]Statement of the Problem
2.1. [bookmark: _Toc532896063][bookmark: _Toc8341375]Introduction
This research proposal consists of the various topics and sub-topics surrounding digital literacy and more importantly, digital literacy can be applied to the blended learning and teaching aspect of the use in various scenarios throughout this literature review. An analysis below will present the different areas that need to be understood and discussed in order to move forward with this project. The types of topics that will be covered below will be focusing around the security aspects and teaching that can be applied back to the students and any data that may be stored about them as well as how the student should behave when in a blended learning environment and how blended learning compares to more traditional teaching methods and what are the readily available technologies and applications that are out there for students currently.
2.1.1 [bookmark: _Toc532896075][bookmark: _Toc8341376]Aims
Having identified the outlying problem that is concurrent from the research that has been presented among the various technologies/applications available and the literature review above gives the clear aim of; investigating into digital literacy blended learning tools into further education and whether there is a gap in the subject area to be filled and improved upon when compared to the current applications and their respective technologies research below.
2.1.2 [bookmark: _Toc532896076][bookmark: _Toc8341377]Objectives
This overall aim will be met by a set of objectives that need to be met in order, which are:
· Conduct an initial literature review to gain an understanding of the topic area and make justified analysis on the certain sub-topics researched.
· Development of application based on initial research along with a more in-depth approach report to conduct on the side 
· Future improvements through feedback on the application build and reporting to suggest in future iterations of the application.
2.2. [bookmark: _Toc532896064][bookmark: _Toc8341378]What is Digital Literacy?
The name digital literacy can be misleading when taking the words at face value as it does not explain the entire definition behind the words themselves. One definition that aids in the explaining of what digital literacy truly is, comes from Paul Gilster, saying, “«the ability to understand and use information in multiple formats from a wide variety of sources when it is presented via computers» and, particularly, through the medium of the Internet” [1]  this definition covers the main basis of why digital literacy has evolved into much more than just reading and writing, especially when combined with the online element where individuals are required to take into account far more than just the original definition.
	The UK Development Economics quite simply defines digital literacy into three categories that round up digital literacy into three different that those users are ranked when using forms of digital media, which are: 
· “Advanced Digital Skills” [3] – This entails the more breakthrough technology that could be used amongst students, such as coding and the development of new software whilst dealing with conveying these projects in a professional manner in the form of presentations.
· “Intermediate-level digital skills” [3] – Tends to focus more on the development within the applications made from the advanced digital skills individuals and will primarily be the focused skill group within this proposal.
· “Entry-level digital skills” [3] – Entails in the management of data from various sources that involves capturing and transforming data that is collected. 
Digital literacy within further education is made up of six strands which are:
· Digital Responsibility
· Digital Productivity
· Digital Information Literacy
· Digital Collaboration
· Digital Creativity
· Digital Learning
From these fundamental within this research, the proposal that stands will be analysed further in this particular part of the project proposal are responsibility and learning, this is to cover some initial points where students responsibilities in further education they would have to uphold as well as the type of information they would need to know and learn in order to use the technology effectively and appropriately.

2.2.1. [bookmark: _Toc532896065][bookmark: _Toc8341379]What is Digital Responsibility?
Digital responsibility is important as it is the users’ job to gain an understanding of the issues that may occur from learning in an online environment and the type of precautions that are necessary to take in order to mitigate those issues. An organisation by the name ISTE (International Society for Technology in Education) has a standards page towards how students should use technology responsibly, one such standard is listed, and “Students manage their personal data to maintain digital privacy and security and are aware of data-collection technology used to track their navigation online.”[2] These standards set in place by the ISTE to ensure that students understand the consequences that can occur if the standards are not followed and therefore are informed and educated on what websites are safe to use and input their personal data to without running the risk of the data being used in a malicious manner, the same can be applied back to digital literacy when learning from unauthorised technologies and websites. This also applies back to the students that are using the application as they need to respect the authority and guidelines that are set out on the application and also not conduct any malicious activities/behaviour on the application and to potentially any other users of the application.
2.2.2. [bookmark: _Toc8341380]What is Digital Productivity?
Digital productivity can be categorised into two sections which deal with the security side of managing an application online as well as the problem solving of issues that occur digitally in these programs for a user. UpJohn Institute found that during a study to aid employees gain the appropriate qualifications in the workplace and gain the confidence to understand and create solutions to problems that would occur in the workplace whilst operating a computer/system/application they had recognised that “the typical site had made some effort to include workplace materials, but they were generally not as central to the instructional materials as expected” [16]. Their investigation shows that there is clear potential for additional work and progress to be made in the digital literacy area specifically for the digital productivity strand where organisations and educational bodies are struggling to find the appropriate contextualised resources for their users to be able to effectively gain an understanding and tested from it. 
To further concrete the benefits of blended learning and teaching allowing for far more flexibility for users also as the institute found that, “A few workers blossomed. Many workers had positive experiences, and some workers probably benefited only a little, of course, when you add all of these together, you get a substantial aggregate payoff to workers” [16]. This backs one of the initial findings to be researched where it may benefit individuals with schedules that disallow them from more traditional ways of learning.
2.2.3. [bookmark: _Toc8341381]What is Digital Information Literacy?
Digital information literacy can also be categorised into two sections where the user must be able to understand the effectiveness and relevancy of reputable sources within the digital literacy of blended learning, CRAAP is a set of criteria that needs to be followed in order to achieve the appropriate digital information literacy and ensure the user is obtaining the correct information and that it can be used, the Institute of education defines the CRAAP as:
Currency – relates to the timeliness of the resources
Relevance – relates to the importance of the information to you
Authority – relates to the source of the information
Accuracy – relates to the reliability of the resource
Purpose – relates to the reason the information exists [17]

This will be important for the proposal as many of the questions that can be answered may be subjective which opens up to digital information literacy as the questions may ask to provide evidence of any research which would then involve the user to use the appropriate sources of information following the CRAAP test. 
The second section that falls under digital information literacy is the understanding of SEO (Search Engine Optimisation) which involves the user maximising they’re potential of websites for example to be the priority over other websites that are providing similar information/service. Jennifer Grappone gives a simple definition to SEO, which is, “encompasses a wide variety of tasks that improve a website’s presence on search engines.” [18]. This definition is relating to whether the type of information that is presented by SEO follows similar guidelines to CRAAP with regards to its relevance and effectiveness towards the audience it is aimed at.

2.2.4. [bookmark: _Toc8341382]What is Digital Collaboration?
[image: Image result for slack]Digital collaboration involving both synchronous and asynchronous methods incorporated into the proposed system design that will allow for communication between various users. One application that can perform both and is used within a similar environment for blended learning is Slack. This application allows for users to be able to start video and screen sharing calls with each other when both are available whilst also acting like a drop off centre where users are able to share documents between one another and arrange meetings for future dates. Slack also explains the various security precautions that are necessary to undertake when using their application to ensure that users that are collaborating between each other do so appropriately and understand what resources are malicious and learn the initial warning signs from any malicious behaviour [21]. Slack can be easily applied to this project proposal for blended learning as in the screenshot above it shows that various channels that are accessible to users on this particular server and allows for easy interaction between individuals and a similar thing can be transferred to a blended learning application where students will have the ability to gain access to any of their test results rather than having to find out from the lecturer in the person when the application can store and present the scores to appropriate student upon request.
2.2.5. [bookmark: _Toc8341383]What is Digital Creativity?
Digital creativity involves the creation and inclusion of various media sources that can be used to create a solution to an outstanding issue, one organisation known as Digital Creativity Labs is working around the UK to aid in reinventing how theatre performances are performed to tap into the more computer native audience, one project that they have produced is  a “Virtual Box-Office demonstration, which enables potential audience members to experience the sound and view of their seat position via an online viewer, building on the team’s expertise in spatial audio and virtual reality.” [19]. This degree of digital creativity shows that there is a wide market out there for the inclusion in new and evolving technologies such as virtual reality that could further enhance the abilities of online blended learning as it opens up new ways for students to be able to learn with potentially having a virtual world scenarios play out before them in order to gain a better understanding of the topic area they are studying when compared to more traditional methods of the teaching. This type of learning can work for students who benefit from kinaesthetic learning in contrast to visual and auditory levels of learning also.
2.2.6. [bookmark: _Toc532896066][bookmark: _Toc8341384]What is Digital Learning?
Digital learning is interchangeable to the established blended learning that as Curtis J describes as, “these two learning environments have remained largely separate” [4]. This is important as it is essential that students are still having the same support and information available to them between the more traditional ways of teaching face-to-face when compared to the digital blended learning counterpart. A study carried out from 1990-2002 found from 86 studies that students found themselves in a similar position through learning and understanding from a digital environment and when compared to face-to-face learning Shachar and Neumann had found that, “an effect size for student achievement of +0.37, which, if it holds up belies the general impression given by other studies that DE and classroom instruction are relatively equal.”[5] There are multiple studies that correlate with this one in particular and the majority show little change in student performance which in turn makes this proposal a feasible option in the first place as there will be no negative impact on students overall performance in online blended learning and digital exams. Schahar continued by explaining that initially there was little resources and academia to work from and creating tests/revision for the students was difficult due to not understanding what the students needed to get from the tasks and test, this can be improved greatly in the proposal mention this analysis as it will give teachers the ability to upload their own resources that work on a traditional teaching method style and can be adapted to suit students in a blended learning environment. 

2.3. [bookmark: _Toc532896067][bookmark: _Toc8341385]Digital Literacy in Further Education
[image: ]Now that various strands of digital literacy have been discussed and analysed in this research proposal it is important to understand digital literacy means for students in further education and what is currently available out there in practice for students specifically in the UK. From research conducted in 2016 by Diana Laurillard, Jay Derrick and Martin Doel, they found an overall downward trend on students aged 19+ not choosing ICT which in turn is causing an overall lacking of competent digital literacy skilled workers in the workplace for future work placements that are necessary for the commercial sector in the UK. [6]
	FELTAG (Further Education Learning Technology Action Group) also understands that improvements are required in the digital learning area with regards to teachers; they are currently undergoing improvements to improving FE digital learning such as hiring more teachers that are specialised in being able to innovate and develop courses that are online for students as well as increasing the overall standard of work that should be resulting to these improvements [10]. This graph coupled with their statement of current availability and standard of teaching that is to offer students within further education be greatly increased on both fronts, to ensure that lecturers are using the digital literacy applications appropriately and as efficiently as possible to ensure students gain a better understanding of the area of learning in their own independent time as well as being able to use the application ticking the various strands, particularly digital learning and collaboration.
2.4. [bookmark: _Toc532896068][bookmark: _Toc8341386]Teaching Methods and Learning Styles 
Understanding the various teaching and learning methods that are available between the teacher and students is necessary to be able to understand where using digital blended learning over other conventional teaching and learning methods can excel teaching capabilities and the students understanding of a subject at matter. Richard Mayer explains that through the use of multimedia learning which is a similar approach to blended learning he found that students and employees were able to retain their memory of words accompanied by imagery/videos than just words alone [7] This reinforces one of the fundamentals aspects of digital blended learning where imagery will be a key point that will be present for further educations students to be able to pick up upon, understand and be able to take in more information.  
	Another learning style that can be applied and supported by blended learning specifically is solitary or intrapersonal learning which defines the very meaning of the type of blended learning that would be necessary to take place in the environment and context of this project. Ke Fengfeng had conducted quarterly reviews over the period of a year across five students who took the approach of working independently and managing their own time and resources and found that all of them preferred the online aspect of blended learning and specifically independently as it encouraged them to work on their own whilst also instilling a “willingness to engage in collaboration but not in an interdependent way, and a preference for interacting academically rather than socially.” [23]. This further solidifies the need of having a blended learning online application that is accessible outside of college/university timeframe as the demand and desire is there from students also and is deemed a viable learning strategy for previous students when approached over more traditional methods of teaching and learning.
A survey research that was carried out by Rita Dunn on the types of learning styles showcased one particular learning style that will benefit potential future users of digital blended learning applications which is known as time-of-day preferences this method of learning allowed learners the ability to be able to book with educators if needed their own personal preference time slot that they felt they were able to achieve the most out of their blended learning sessions [8]. The result of this research showed that the overall attitude and behaviour of the students improved when compared to the same students that had to attend classes that was outside their optimal time of learning, with this method implemented into a digital application that can book specific slots for leaning or make the time when it deems fit for the student, this can lead to a better quality of information retention and overall quality of work improvement.
2.5. [bookmark: _Toc532896069][bookmark: _Toc8341387]Current Blended Learning Applications Available
There are various applications available for blended learning and is becoming more prolific within education, there are various ways in which an application can be developed to cater to its audience. The three main application examples below are based on their running platform, so there will be analysis on a; web application, desktop application and mobile application. 
2.5.1. [bookmark: _Toc532896070][bookmark: _Toc8341388] Moodle
[image: ]A current web tool available for is the website Moodle and with the example to the right shows a simple interface with multiple choice questions that the student has to select from. The most important strength that IBM has listed them in a business environment was when they were training colleagues they removed the multiple-choice assessments to an online-blended learning application which, “allowed the training department to automate scoring and made it easier to track and report scores.” [9] However, this application requires a teacher to mark any of the questions manually that involves a written answer which can be marked subjectively which can cause issues with the users retrieving their grades back automatically from tests conducted on the blended learning application as they will need to wait for a lecturer to login to the application and manually grade their test before sending the results out. The proposed system in this literature review will be able to tackle this issue that arises with some of the web-based blended learning websites that are out there right now.
2.5.2. [bookmark: _Toc532896071][bookmark: _Toc8341389]Theory Test Pro
[image: https://theorytestpro.co.uk/wp-content/uploads/2013/11/student-test.png]A theory tests mobile application that involves the student with in-depth knowledge on the various subjects of driving including the ability to run mock tests of a theory exam with one such example being another multiple choice question. Other media are available on the application such as the hazard perception test which involves a much more complex level of being able to record and store the results accurately for the student. This type of blended learning can open up many more ways as Bryan Alexander suggests that students would have the ability take “digital photographs of plants, editing and annotating the images, and uploading them to a campus forum” [11] this additional media can allow for far more interaction between learner and teacher when compared to traditional teaching methods of face-to-face teaching. Theory test pro and other simulation like applications can really assist users with regards to blended learning as the theory test pro gives the driving instructor the ability to create 3D mock-ups of possible scenarios that may occur while on the road, this use of digital creativity is far more superior than more traditional ways of driving potentially as a scenario can be created to cause hazards that the user will learn from in a far safer environment and be able to check for faults far easier.
2.5.3. [bookmark: _Toc532896072][bookmark: _Toc8341390]Blackboard Learn
[image: Image result for blackboard learn]The final application available for Desktops is Blackboard and in particular, Blackboard Learn where it is desktop focused application similar to that of Moodle where it allows students and teachers to interact within courses that are readily available and easy to set up. Desktop goes a bit further with have a more intrusive program that allows for far more complex learning courses as it has more access to media use and data. The University of South Wales has stated that “Blackboard is the primary virtual learning environment (VLE) used here at the University of South Wales.” [12] This further encourages the overall ability of the program where it ensures that students have the appropriate information and resources from a desktop application such as Blackboard Learn where they will have the most optimal learning experience as it also incorporates many of the various digital literacy strands, particularly digital collaboration in which students have the ability to do group work across the platform and messaging/emailing being a prevalent feature that aids students in keeping in direct contact with the teachers of the platform.

2.6. [bookmark: _Toc8341391]Visualisation in Blended Learning
From analysing the various applications sources above and personally using them it leads onto whether a more visual orientated style of blended learning would be far more efficient and beneficial to students and lecturers. One such technology that encompasses the use of the visualising when learning is known as Photo-Visual Literacy and as stated by Jakob Nielsen this technology/method is simple, “using vision to think” [20]. This comes as no surprise that most individuals find it far easier to understand and retain knowledge giving in the form of a photographic/diagrammatic method, rather than just being simple plain text on a screen. This method of teaching and learning can be applied in blended learning also as the applications above all have some visualisation element to them, especially the mobile application for theory test driving.
The point behind creating a visually sound digital blended learning application is to aid students in cognitive skills is to retain the information that they are given and reproduce the results back in follow up tests, one such survey that was conducted by Jennifer George-Palilonis found that visual learning through blended learning far more positive in all aspects that were tested such as their competency of the subject and overall blended learning students went as far to say, “the participants all reported high levels of enjoyment when it came to the class” and was partially assisted by also noting the students had “a strong interest in using digital tools to learn” [22].  This test was carried out against traditional visual learning capabilities and found that the possibilities and variations of visualised learning aspects in blended learning far outweigh more traditional methods as some students even went as far as to say they felt less pressurised in the blended learning environment which further reinforces a point made earlier about blended learning giving an option for individuals who find they work, learn and perform better in an environment suited to their needs.
2.7. [bookmark: _Toc532896073][bookmark: _Toc8341392]Conclusion
In summary digital literacy is a constantly evolving subject in the world of education that not only has the front of educating students in further education through blended learning as another avenue for individuals to improve their overall understanding of the subject they are studying, especially when compared to more traditional methods of teaching. It is also extremely important that the six strands, specifically digital responsibility and digital learning are taken into consideration when using a blended learning application as the key purpose of these applications is to learn something far more efficiently than other methods of learning as mentioned before but doing so appropriately also. As for the other strands of digital literacy these are all features that are may be necessary for the overall quality of learning and teaching available to the students such as digital collaboration and digital creativity giving the users more than just one method of learning and teaching individually and in group work through the use of online blended learning.
	As this major project focuses closely to students around the ages of 18+ and involves further education studies it is important to design an application that works best for this particular target audience where from the research above some students are not computer literate and may struggle with the implementation of online blended learning as they will have difficulty understanding how to use the application, this entails that the system is built for both native computer users and users with less experience to ensure that all users of blended learning applications can gain the most of the features and information that the application can offer within blended learning.
	Teaching methods is another area that needed to be researched heavily to better understand how students in further education learn and from various studies, which methods they prefer and the general consensus from the studies showed that students were having more success from retaining information given in blended learning session when they were in an environment such as a home that they were able to access the application anytime and anywhere when they deemed most optimal for them as not all students can work optimally on the time-frame allocated by the educating bodies. One teaching method that was expanded on more was visualising the blend learning experience for the users of the application as an option as some individuals find retaining information about a topic is far easier and more enjoyable when given the option to learn from imagery or diagrams as they can better explain the topic than just written words, this is something that will certainly be incorporated into the final proposal as research suggests a marginal increase in performance to those who choose through visual elements rather than written.
To conclude from the previous sub-topics, the chosen technology for this research proposal will be in the form of a desktop application due to limitations with the use of the language in which the project would be developed upon. Using a desktop application and basing it off of a platform such as Blackboard Learn will give the end user much more variety on the type of media that will allow more than just multiple choice questions. The unique selling point that will come with the proposed program would be to be able to verify and correctly mark subjective data that is answered on the application, where written work would be compared to a model answer that is already stored away in the application and will look for relevancy in the words used, sentence structure and base a percentage pass to award the mark to the student automatically, rather than wait for a marker to login to the system themselves and manually mark it and then open to the results to the student, this method answering a subjective question will give students the information they require as and when they need it. 
3. [bookmark: _Toc8341393]Research & Development Methodologies
3.1. [bookmark: _Toc8341394]Research Methodology
3.1.1 [bookmark: _Toc8341395]Introduction
Choosing the appropriate research methodologies are important to ensure that research that has been conducted matches the outcome that is predicted from the final application and in selecting the appropriate method following the research onions structure and definitions, as the University of Derby also explains that “Understanding and choosing a philosophy is an important step in planning and carrying out research, so we have included these as three additional elements outside of the main onion.” [30]
3.1.2 [bookmark: _Toc8341396]Research Onion & Layers
A research onion comprises of five layers which list the various research 
[image: ]
3.1.3 [bookmark: _Toc532896078][bookmark: _Toc8341397]Philosophy - Phenomenology
Phenomenology will be used as “It seeks to understand how people experience a particular situation or phenomenon.” [13] As this supports the way in which this research proposal was initially conducted by creating a small sample size of specific sources, being more educated and student orientated with the blended learning aspect of teaching and learning. Choosing phenomenology gives one major advantage to over other philosophies such as positivism as phenomenology tends to “allow the researcher to notice trends and look at the big picture.” [24] This strength given by CIRT fits well with the qualitative data that has been collected and analysed throughout the literature review as an array of sources from various backgrounds that participate in blended learning /teaching that was necessary to understand going into this project. The amount of time that was put into conducting the research and accumulating a strong literature review made finding reputable, appropriate sources time-consuming and difficult. To overcome this issue when conducting the literature review and for future research done within this project, it was apparent that previous research conducted on blended learning found that researchers tended to collaborate with each other which made linking their research easier than originally expecting and also further tied in with work outside of their circles. 

3.1.4 [bookmark: _Toc532896079][bookmark: _Toc8341398]Approach – Deductive Approach
A deductive approach has been applied throughout this research proposal and will continue to be used to in order to gain an understanding of the issues present in current blended/learning teaching applications and resolve them through the design and development of a more refined blende learning/teaching application. Within this report,  a theory has been built up to see if a superior way of marking, teaching and learning within a blended learning application can be achieved.
	Deductive approach has worked well throughout the literature review within this project due to the abundance of previously written studies and hypothesis on the subject of blended learning. Sneider lists one main advantage to using deductive, which is “the deductive approach follows the path of logic most closely. The reasoning starts with a theory and leads to a new hypothesis. This hypothesis is put to the test by confronting it with observations that either lead to a confirmation or a rejection of the hypothesis” [25] this means that the theory behind the proposed application can be quickly developed with a better understanding, whilst reducing the overall time and cost of the application. This applies to the type of application that will be developed within this approach as the blended learning/teaching application will involve some sort of automatic marking and grading for any subjective answers.
	One such disadvantage that may come from using a deductive approach when researching and developing this study, not laying down a clear and investigative theory at the beginning of the project to ensure the right direction has been taken, to counter this there will be constant revision over the aims and objectives set out at the beginning of this project to ensure that the development falls in line with the hypothesis and theory that was initially written.

3.1.5 [bookmark: _Toc532896080][bookmark: _Toc8341399]Strategy – Case Study
Case Study is the strategy of choice as again it has been used throughout this initial research proposal and draws upon focusing “on an in-depth investigation of a single case (e.g. one organisation) or a small number of cases” [14] which is very useful research strategy when there are a lot of practical and real examples of case studies to choose from within this research proposal. 
The main reason for choosing case study as the main strategy is primarily down to the type of research that was collected when writing the statement of the problem, it was far easier to find in-depth knowledge from previously conducted research within a similar area of blended teaching/learning which gave a far better idea of where to direct the project. As Saul McLeod mentions, “Case studies are often used in exploratory research. They can help us generate new ideas” [26] and further explains how the use of various theories illustrated throughout the literature review that can all be linked together and answer the overall question of whether blended learning within digital literacy has room to develop and improve.
One drawback to using a case study however which is true within this literature review is that the material that has been used shows a collection of qualitative data which means a variation of opinion between sources where it comes down to the individual’s opinion on the subject area, this can make it difficult to properly measure and generate an appropriate hypothesis, to prevent this the author has ensured from the sources that there is no stigma for any bias throughout his findings in order to have generated a general theory that the majority of sources gathered can agree on.

3.1.6 [bookmark: _Toc532896081][bookmark: _Toc8341400]Time Horizon – Cross-Sectional
Due to the time restraints set for this project it necessary for to go choose cross-sectional time horizon. Cross-sectional research is taken place during a certain situation, during a period of time.
As mentioned above one of the advantages to using cross-sectional as it has a “Relatively short study duration” [29] which is beneficial for the time frame that has been allocated to this project as the project has only been given the lifespan of the project only being 6 months. “While cross-sectional studies cannot be used to determine causal relationships, they can provide a useful springboard to further research.” [31] Kendra Cherry makes a good point to why cross-sectional studies apply itself to this particular project as the research that has been undertaken so far in the literature review does not show a change in elements of the research over a period of time, rather a collection of various timestamps from various sources.
3.1.7 [bookmark: _Toc532896082][bookmark: _Toc8341401]Data Collection Method – Secondary Qualitative Data
The data collected was mainly qualitative secondary data which is from the various sources researched above and will require a thorough analysis of the above secondary data along with case study to gain an understanding of how the application is going to develop. “While cross-sectional studies cannot be used to determine causal relationships, they can provide a useful springboard to further research” [26]
By researching the various topics present in the literature review it was far easier to come to a better understanding of the topic of digital literacy and blended learning/teaching as there is an oversaturation of sources available discussing and researching digital literacy and how blended learning can apply to both education and the workplace, this gives an abundance of reputable resources, readily available to analyse and form a better understanding for individuals that research into this literature review. 
One issue that needs to be addressed when collecting secondary qualitative data as it can be completely subjective and varies between sources as each individual may have some degree of bias from the results that are collected through their own research, therefore any secondary data that is collected must be analysed through the CRAAP test: 
· “Currency: the timeliness of the information
· Relevance: the importance of the information for your needs
· Authority: the source of the information
· Accuracy: the reliability, truthfulness, and correctness of the content
· Purpose: the reason the information exists” [27]
Following these steps will ensure that any secondary data that is used in the research for this project needs to hit the entire criteria above as the data needs to be reputable in order to reproduce similar results regarding this project.

3.2. [bookmark: _Toc8341402]Development Methodology
[image: ]The development method that will be implemented and used throughout the process of the research and developing this application within the project is known as Time Boxing, the diagram to the right shows that Time Boxing is a type of prototyping which follows a similar structure to the of a waterfall development model but allows for multiple reiterations and revisits to the application and research behind it to ensure that there are always improvements to be made to the application and once the final iteration has been fully designed, built and tested to deliver to the client it should be robust and fully functional. Time boxing also allows for much better time management as it is not as strict with deadlines when compared to developments such as the waterfall model as it allows for flexibility between tasks. [15]
	However, the overall quality of the project can become diminished if time boxing is the chosen development methodology as the “project management needs to be very proactive and tight. This can sometimes lead to decisions being taken that can have adverse impact.” [28]. Pankaj Jalote explains that if sometimes quality may have to suffer in order to keep within the specified time frame. This can be negated however as long as time frames that are set in place for the duration of this project are met to a good standard of quality, as it will ensure that there is no need for extensions on a particular area in the project which will subsequently have a knock on effect to the overall timeframe.


3.2.1 [bookmark: _Toc8341403]Software
The only software that is required in order for the program that will be designed and developed in this project will be a version of Windows 10. This is a necessity as the program will ultimately access and operated through an .exe (executable, runnable programme) file. 
However, there are two important packages that are required to assist in the overall development of the project which are:
Visual Studio 2017 is the main package where the majority of the design and development will take place, this package is a necessity in order to build and compile a Windows compatible program that is easy to develop and run to show a fully functional program.
Microsoft Access is another necessary package required in this project as it will deal with all the data that is going to be fed into the programme being designed with Visual Studio, Microsoft Access will only be necessary for the data that is going be stored and called as part of the program, from the program.
3.2.2 [bookmark: _Toc8341404]Hardware
There is no particular hardware required other than the necessary peripherals of a keyboard, mouse, and monitor plugged into a normal Windows OS computer.


4. [bookmark: _Toc8341405]Design & Implementation
Upon the completion of reviewing the literature that will aid in the overall design and implementation stage of this project, it was important to gain an understanding the type of design decisions and implementation techniques that are common in previously researched topics on the subject of blended learning. 
4.1 [bookmark: _Toc8341406]Design
4.1.1 [bookmark: _Toc8341407]Choice of Platform/Language
Through the various examples that were researched above, the first design decision was the platform that the entire application would run from. Initially the plan was to make the application viable for multiple students and markers to gain access to each other’s profiles, but decided against using HTML/PHP as the language to design and build the application as the college does not require the user to be online in order to use this blended learning application and therefore would be a detriment to users trying to access the application.  The alternative choice of the language decided was to use Visual Studio as the interface design while the backend is using the C# and SQL languages to perform functions and transport data around the application forms. The reason behind C# over similar programming languages such as Java was mainly that, “C# has a simplified syntax for things such as iteration, events, and treating primitive types like objects, which reduces the amount of code you need to write” [32]. 
4.1.2 [bookmark: _Toc8341408]Database Design – ERD
The ERD (Entity Relationship Diagrams) below gives some initial insight on how the backend database will be designed consisting of entities and relationship and the important decisions to deduce from initial planning when starting the development of the application is to understand the various data and users that will be in use, and as stated by Peter Pin-Shan, “A specific person, company, or event is an example of an entity. A relationship is an association among entities“[33]. 
	Using an ERD to design the various tables and their relationships between each other makes it easier to visualise the processes and actions between the entities which will aid in the development time and ensuring the appropriate tables and data are created in the correct order to ensure data is valid. The SubjectiveAnswer table has been highlighted to prioritise as this is ultimately the main function that needs to be working as the main selling point to the application.
[image: ]
4.1.3 [bookmark: _Toc8341409]Interface Design
The interface design is an important design topic of the project as the interface design needed to be informative, easy to use and responsive. During the designing stage of the interface, rough sketches were made similar to the final designs seen below which after researching and following the guidelines, rules, and heuristic evaluations evaluation from the likes of Dan Schneiderman, Jakob Nielsen, Alan Dix and Norman an interface was designed taking into account all of their various rules. From the examples below, it is clear that the user of affordance, “familiarity and consistency, responsiveness and synthesizability” [36] as listed by Dix. The use of familiarity comes into effect with simple button layout as the buttons are arranged in order of relevance from left to right, which in Western literature is considered the norm most individuals in the Western world as “Languages written in Latin, Cyrillic, (Modern) Greek, Indic and Southeast Asian scripts are left-to-right.” [37].
	This might sound like a normal design feature but depending on the audience and users of the application will depend on their weight of reading the application whether it is LTR (Left-to-Right) or RTL (Right-to-Left). In this case, the audience being from South Wales would clearly be reading LTR which has been accounted for in the interface design.

4.1.4 [bookmark: _Toc8341410]Time-boxing 
The development methodology chosen was time-boxing due to the nature and time frame of the project. With the use of time-boxing there is a set start date and deadline and “Within each LSV cycle, the results from different projects are integrated and tested. As the cycles have fixed time frames frequent integration is assured” [40]. 
[image: ]
As seen from the diagram above the design and development stage involved using the time-boxing method shows that the allocated time scale for time-boxing was roughly 75 days which allowed for testing and major issues to be sorted out through the various iterations that might cause a delay within the project which has been accounted for.




4.2 [bookmark: _Toc8341411]Implementation 
Throughout the entirety of the implementation phase there were three phases to the time-boxing prototype development method, firstly was the building of the backend database with the appropriate entities, populated with their attributes, this was developed alongside the stages of interface design to display the data.
[bookmark: _Toc8341412]4.2.1 Project Requirements
The project requirements that were set out at the start of the project involved thorough research on topics that are loosely related to the application and project design at hand. The main requirements are:
· Teachers should be able to add/view quizzes
· Teachers should be able to add/view questions
· Students can run tests on both multiple choice and subjective answers
· Subjective answers should have accurate model answer marking
[bookmark: _Toc8341413]4.2.2 System Models
An ERD (Entity Relationship Diagram) was used to track the development and growth of the database. Tables labelled number one indicates the first iteration of time-box development while the number two indicates the final iteration of the of the time-box development for the backend database of the application.1.
1.
1.
1.
1.
2.
2.
1.
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[bookmark: _Toc8341414]4.2.3 Interfaces
All of the interfaces were designed and developed using the form creator and various elements that are available on the Visual Studio IDE (Integrated Development Environment). First iterations were just getting the layout and overall functionality of the various elements on windows form which was primarily buttons and dropdown lists. Future iterations could see an overhaul in the design of the interface.
[image: ]
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[bookmark: _Toc8341415]4.2.4 Coding Issues & Success
Some coding issues that were experienced along the way which was necessary to fix in order to continue development of the program was remembering to change the connection string for the database whenever developing on a system different from the last, this would cause the database to not have the proper connection to the front-end interface where the data is displayed.
[image: ]
[image: ]The biggest coding success to the entire project was done through the sequence counting for the subjective answering multiple different questions with their respective answers had been tested for both right and wrong answers and this snippet of code shows how effective the subjective answering is when trying to compare the students answer to the model answer.






















5. [bookmark: _Toc8341416]Evaluation
To evaluate the overall process of the research of the literature review it can be concluded that application that was designed and implemented to allow for accurate and responsive feedback to the user that will allow for users to obtain their results immediately after takings tests that include subject questions/answering. From the literature review this improves upon two of the applications that were initially researched at the beginning of the report, particularly Moodle and Theory Test Pro, having used both application extensively, it was clear to see that they were all lacking the automated marking which was the main selling point behind the new blended learning application, the point of the newly proposed application was that the marking of the subjective questions was the main selling point and improvement on previous iterations of blended learning applications that further improves user experience and performance. 
At the time of reporting this evaluation the aims and objectives personally have been half-met in the sense that the blended learning application achieves the initial goals of ability to mark subjective answers immediately with a percentage based marking scheme but at the same time not allowed users to follow up checking their results immediately from the interface of application, although only a minor issue which can be implemented into future iterations of the project the underlying issue has been addressed which previous applications have not attempted. The objectives were more clear and have been carried out appropriately as what was set out within this project have been achieved through gaining a good understanding of the background behind digital literacy and its role in blended learning and how the application developed from initial thoughts and designs to ending up with a lot of influence taken from the research and current applications. The author personally believes that overall the questions were answered to an extensive standard as the outcomes from the literature review and design translate appropriately to the implementation and demonstration stages of the project along with extensive testing throughout the various stages of the project.
If the author was to undertake this project again the things to do differently would be to explore other areas of applications that potentially try to achieve a similar outcome to this project and not delve too deep into the background information of digital literacy and blended learning as the main aim tended to drift away from the initial aims and objectives set at the beginning of the project, having a more general literature review based more around applications functionality would have given a better understanding of how to design and develop a new application that does what current applications do best and what they do not do so well. Another change would have been to focus less on the digital responsibility that makes up one of the six strands for digital literacy as this took up more time than what was necessary for what the initial aims and objectives were asking for. 
6. [bookmark: _Toc8341417]Conclusions & Recommendations
To conclude the project was a success with regards to achieving the various aims and objectives set out at the beginning of the project, and although iterations throughout both the research, design, and implementation stages changed as the project matured, the aims and objectives were met. The initial statement of the problem conducted the various aspects that are necessary to understand before attempting to the design and implementation stages of the project. Upon researching and investigating the various examples of the six digital strands within the statement of the problem was to see how current and previous applications apply these strands to their program and what can be done better in order to produce an application that is able to achieve something that current/previous applications have not/cannot achieve through the lack of prior research or knowledge for example. The importance of the various topics that were researched at the beginning of this project was to gain an understanding of what the client was to expect when building an application in this case for students that are of an age where they are more independent and expected to the complete deadlines and perform blended learning at their own accord, so finding a solution that can inform users of their progress immediately without having to wait for a manual response to answers that are subjective and require more complicated calculations in order to reward students the mark.
	Research methodologies were followed using the research onion and the one main issue that occurred during the lifespan of the project which was the conflicting of layers in the researched onion between the as the philosophy of phenomenology is supposed to follow the inductive approach in order gain a good understanding behind the theory of the project. The other layers to the research onion were; case-study, cross-sectional and secondary qualitative data for the length of the project which was effective in the research and study in the literature review as they suited the findings that were conducted in the literature review.  Along with the development method that was chosen which was time boxing suited the entire structure and timeframe for this project as it allows for multiple iterations of the application design and development which allows for additional functionality and the chance to improve or change future iterations for example which is discussed in initial meetings with the college and can be altered and implemented into the time plan laid out.
	The design and implementation stage was worked alongside the writing of the project and required a lot of initial design decision and future design decisions to be set in place for future iterations to be ironed out first to allow for the implementation to start running and ensuring there are a clear direction and rules to follow when developing the design and that it still refers back to and fits the statement of the problem and that the aims and objectives have been carried out and met to an appropriate stage of development in the lifespan of this project.
	For future iterations of the project after this first phase there are many recommendations that can be made to enhance the overall quality and robustness of the application, in particular would be the function behind calculating whether the user should be rewarded the mark for their subjective answer that is submitted, for future iterations the implementation of machine learning would be required as the system scales to manage more subjective questions and answers. By implementing machine learning with the application there would be no need for a model answer to be stored as the application would learn from the various answers that had been submitted and can build an average model answer from all of submissions from students that would count for a more accurate and reliable ways of marking the subjective answers as there is a bigger sample size to work with for the model answer, instead of expecting certain words in a certain order to obtain the mark which is the current solution.
	Another recommendation for future iterations as the application scales up is the option to access the application online and away from college premises, as currently, the users do not need to apply outside of the college network. However, the implementation of the application on a website would be beneficial as it adds more another layer of depth with user sharing and the ability to remotely access the application and further enhance the blended learning at home, rather than having to be at college to use it.
7. [bookmark: _Toc8341418]Reflection
In aiding in the overall reflection of the project, Gibb’s reflective cycle will be the main structure behind the writing; Gibb’s cycle is presented as this diagram shows: 
[image: A circular diagram showing the 6 stages of Gibbs' Reflective cycle][39]

During the initial stages of the lifespan of the project plan was laid out with incremented iterations to the design and implementation stages of the application and the initial designing and implementation of the application went well. As the initial data designs did not match with the finalized developed backend database, there was a lot of changes made during the final two iterations involving a lot of change with regards to SQL and transporting of data, this a lot of testing back a few days because of the time it took but the extra allocated time was no longer available at that point. 
	As the iterations evolved with the application the author found themselves changing the scope slightly towards the end of the projects life expectancy as the main objective took front which was to ensure that the ability for students to answer subjective answers correctly worked and this took away from some other functionality, which although was not a required necessity at the current build of the prototyping but the lack of the user authentication and teachers log in to have some sort of admin control meant that anybody could create a quiz and read all the students information and marks from tests they have taken. 
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Before you complete this form, please take time to carefully consider the following questions:

Have you considered yet whether there are any problematic ethical issues in your proposed research project?  If you have not you should talk to your Course Tutor or Supervisor.

Have you already completed an Ethics Approval Form? Yes – then you do not need to complete this form

No – please complete this form in as much detail as you can
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	An Investigation into Existing Digital Literacy Services And Effective Teaching through Online Educational Platforms
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1. Summary of planned research (please indicate below the purpose of your planned project/research, together with your aims, main research questions and research design – you should continue onto a separate sheet if necessary)
	Aim: An Investigation into Digital Literacy Blended Teaching Tools in Further Education 
Main research:
· What is digital literacy?
· What is digital responsibility?
· What is digital productivity?
· What is digital information literacy?
· What is digital collaboration?
· Wat is digital creativity?
· What is digital learning?
· Digital Literacy in further education?
· Teaching Methods and Learning Styles
· Current Tools & Technologies available
· Web-based blended learning application – Moodle
· Mobile blended learning application – Theory Test Pro
· Desktop blended learning application – Blackboard learn
· Teaching Methods & Learning Styles
· Visualisation in Blended Learning
Research Design:
· Research methodology
· Philosophy
· Approach
· Strategy
· Time Horizon
· Data Collection Method
· Development Methods
· Resources




2. Methodology (You need to be clear about the methodology you intend to use in your study; this could include any number of methods, so either tick those shown below (where appropriate) or put the details in the box marked *)
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	Participant Observation
	 
	Use of personal data
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	Questionnaire
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	Performance
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	Other (state below)*
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	1. Yes, as a primary source*
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	Early years/Pre-School children
	✔
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	School age children
	
	Vulnerable people - give details below

	
	
	

	✔
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	Unknown at this stage
	



4. Ethical issues - you should tick all that apply

	
	Administration of drugs incl. alcohol 
	
	Deprivation

	
	
	
	

	
	Unpleasant stimuli in any manner or form
	
	Active deception or withholding information

	
	
	
	

	✔
	Collection of highly personal information
	
	Payment



5. Are there any ethical concerns other than those listed above? (Continue onto a separate sheet if necessary)
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6. If there are any ethical concerns, please state how you intend to minimise any risk of harm or distress that could be caused (continue onto a separate sheet if necessary)

	Passwords of users will be stored in the appropriate manner of encrypting passwords to ensure that the passwords are unreadable to general users.
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Student Signature: KLewis 	                                             Date: 11/12/2018

**********************************************************************************
	
	
Advanced CRB check required
	
	
CRB confirmation received -  Date:_______________

	
	

	
	
Recommendation of approval given at Faculty Level

	
	

	
	
Approval not given at Faculty level – forwarded for discussion at the next meeting of the University Ethics Committee

	
	

	Comments:







Signature: (Assistant Dean/Head of School) _______________                 ____________ Date: ________________

	
Faculty recommendation endorsed by the Ethics Committee
	
Chair’s Initials
	


	
Date
	




image10.emf

image2.png
Acme Sites #eulture

MeredithBrown

Real need t give some Kudos to il forhling out with the new
Inflocof tweets yestrday. Peope ar eayraly excied about
yesterdays amnouncement.

¥k w @

Kiné Camara
Nl was my peasurel Peopl ae very exced. #

#brainstorming

amien Baker
What e or polie i regards o pets inthe ffice? [ assuring 2
T 50, but thought 1 would sk hre st o make sre tht wasth case

My paoch st had surgry and d ke t be with themif possle
# media-and-pr S rioas

Vour ssumption s corect, ost forallergy concerns, bt the bding

[ Fitoed

Bulding Policies and Procedures.

Damien Baker
Thanks ket

Q @ w

About #culture

£ Channel Details

 Pinned Items

12/19 Members

© Shared Files

0 Notification Preferences




image3.png
450,000

400000
350000
300000
250000
200000
4 150000
100000
s0000
o

wosws oo owom aowm oz oo

Year

B information and Communication Technology ¥ Business, Administration and Law




image4.png
!a! Griwp Colegau NPTC

AR/ Group of Colleges Moodle

# Home @ Dashboard & MyCourses & This course Students/Myfyrwyr  Staff  Webmail / Gwebost  Office 365

I= Hide blocks # Standard view

= > My courses > L2 IT Unit 1: The Online World (Neath/Brecon) > Revision > Practice Assessment Test > Preview

Question 1 Shannon is a music festival planner and is organising the bands and artists who are going to appear. Which : . .
Notyetanswered || ONE of these is not an email protocol? Quiz navigation
Marked outof 1
¥ Flag question selectone:

A.IMAP Keiran Lewis

B.POP3

C.FTP

D. SMTP

Next pa

Finish attempt ..

Time left 0:59:01

Start a new previ




image5.png
Mark one answer

Which is the sign for a ring road?

l. lA
[ ] E l‘





image6.png
Blackboard Courses

Beth Carlson
Current Courses

Activity Stream

Courses

ﬂ Math 102

Organizations NS Beth Carlson

Calendar TC 2
Messages

Grades

ﬂ Math 103

NS Beth Carlson
Tools

TC 7

Log Out

Upcoming Courses

Introduction to
Geography
Beth Carlson
TC 3

) ®

1

(6 <]

e

Life Sciences
Beth Carlson

TC6

e

Global Warming
Beth Carlson

Fiter 2y All Courses

All courses

Courses | teach

Open courses
Private courses

Completed courses

Global Warming
Beth Carlson

TC 4

Math 103
Beth Carlson

TC 7




image7.png
What is Research - Microsoft PowerPoint,

Click to add notes

E = =]
%
Philosophy

Approach

Experiment
Strategy

Secondarydata
Observations
Interviews

Longitudinal

Action Research
Time horizon

Theresearch ‘onion’ Data collection method

Al Resear
@82k
5 Bing (1-10 0 3400000) -

3 Adversarial | Definition
of adversarial by

language learners

3 Adversarial | Define
‘Adversarial at
Dictionary.com

Sony Xperia™ M2 (D2303)

e € [ .|

AN ¥ ol Il




image8.png
Horativo Tirn

Friemers > Doson e sTest | Partid System Defverent

Eamm—

ecrements > Design Seuicyrest

Conpice Sytem




image9.png
¥ BlendedLearningERD.graphmi - yEd
Fle Edt View Lyout Toos Gouping Windows Help

BOEG +REN DN QQAQ QA [

h J) BlendedearningERD.graphmi *  x

StudentID
StudentUser
StudentPass

StudentAnswer

AnswerlD
StudentID
StudentAnswer P

| E | E

®

.

e
v
P QuizQuestionID
i

® Stugentanswer
* Subjectiveanswer

QuestionID
QuizlD

QuizAnswer

QuizAnswerlD
QuizID
StudentID
QuestionID
AnswerOption
StudentAnswer
SubAn

QuizID
QuizDescription

i ¥4

QuestionID
Question

Option2
Option3
Option4
Answer

Lecturer

LecturerlD
LecturerUser
LecturerPass

Number of Nodes 8
Number of Edges 6
= Data.
Desarption





image10.png
Gantt Chart Tools  BlendedLearningProjectPlan - Project Professional

PO Reouce  Repor  Project  View  Tem  Format  Q Tellmewhat

ﬁ X% Cut Calibr . mmme= = Mark on Track - * 5 "2 Inspect ~ Summary 1 Notes -§ P
Bp Copy - @ Respect Links FDMove- ® Milestone [l Details e-
Gt pae Y BT u DA o Maniey| Ao g [T Tk (L omaton g e | S 1
Chat~~ < Format Paint = Inactivt Schedule Schedule %2 Mod - Deliverabl @ AddtoTimeline 1o Tack
View Clipboard Font 5 Schedule Tasks Insert Properties Editing ~
Mon 03/121 Eun 12005719
E
2 03Decis  (17Dec'is  31Dects  [ladan'ls  2slant9  (11Feb’1s  [25Feb19  [11Mar'19  (25Mar19  (8Apr'1S  (22Apr19 06T
= [ Add tasks with dates to the timeline e
b
Dec'15 Jan'19 Feb 19 Mar 19 apr'19 Miay 1
(- TaskName - Dution - St - Finich < P03 10 17 26 31 07 14 21 28 04 1118 25 04 M 1825 0 0515 222 06
1 [/ 4 Final Report 1l1days  Wed12/12/: Wed 15/05/19
2 | A Introduction 2days Wed 12/12/1 Thu 13/12/18 n
3| 4 4 Research & Review of Literature 34days Mo Thu31/01/19 —
Review 17/12/18
4 A What is Digital Literacy? 3days Tue 08/01/1¢ Thu 10/01/19 m
5 | A Teaching Methods & Learning Styles 2 days Thu 10/01/1¢ Fri 11/01/19 n
6 |4 Current Tools & Technologies 6days Mon 14/01/1 Mon 21/01/19 -
7| A Digital Literacy in Further Education 2 days. Mon 07/01/1 Tue 08/01/19 n
8 | #  Research&DevelopmentMethod  10days  Sat26/01/19 Thu07/02/19 —
9 4 a4 Design & Implementation 75 days Mon 07/01/1 Fri 19/04/19 [ |
0| A Interface 3days Mon 07/01/1 Wed 09/01/19 m
g 1 [[# Data Structure. 8days  Thu10/01/1¢ Mon 21/01/13 —
% 2 | [# Navigation Mapping 4days Tue 22/01/1¢ Fri 25/01/19 -
E 1B [[# Features & Functionality 20days  Sat26/01/19 Thu21/02/19 —
g A Testing 75days  Mon 07/01/1 Fri19/04/19 L ——————
15| A Evaluation 4days Mon 22/04/1 Thu 25/04/19 m
16 4 4 Conclusion & Recommendations Sdays 5at 02/02/19 Thu 07/02/19 (=]
7 | A ‘What can be done better? 2days Sat02/02/19 Mon 04/02/19 m
18| A Future Improvements. 1day Tue 05/02/1¢ Tue 05/02/19 n
19 | A Reflection 2days ‘Wed 06/02/1 Thu 07/02/19 n
20 4 Final Viva 111days  Wed 12/12/: Wed 15/05/19 r —
21 #  Demonstration (Development-based  7days Mon Tue 07/05/19 —
Projects) 29/04/19
2 # 4 Exhibition Board 6days  Tue07/05/1¢ Tue 14/05/19
2 #  Guidance for Exhibition Board 6days  Tue07/05/1 Tue 14/05/13 i
%
5
% [
2[4 0days  Thu29/1/uThu29/11/18 /11 -
[l ] i« | 0]

Reaty  # NewTasks : Manualy Scheduled I I e s





image11.png
) BlendedlesmingAppNEW - icrosoft Visual Studio

File

2205 e3eq

121010 sansag

Edt View Project Buld Debug Team Format Tools Test Amslyze Window Help
B-aEs Debug - AnyCPU < b A

oo -8 x A

.'.’—‘ Quick Launch (Ctrl+Q) P - & x

A KeianLevis - KL

~ Solution Explorer v Rx

Search Toolbox
4 All Windows Forms.
Pointer
BackgroundWorker
BindingNavigator
BindingSource
Button

CheckBox
CheckedListBox Quiz
ColorDialog

ACADEMI CHWARAEON LL
p—— Students k LLANDARCY ACADEMY

DataGridView My Tests

DateTimePicker
Directorykntry
DirectorySearcher
DomainUpDown
ErrorProvider
Eventlog
FileSystemWatcher
FlowLayoutPanel
FolderBrowserDiclog
FontDiclog
GroupBox
HelpProvider
HscrollBar
Imagelist

LinkLabel

Label

>>E

MaskedTextBox
Menustrip

MessageQueue Output
MonthCalendar

Notifyicon

NumericUpDown

OpenFileDiclog

PageSetupDiclog

Panel

PerformanceCounter

B
a
=1
ke
@
=l
=
Bl
& PictureBox v ErorList Dsta Took Operations  Output

Show output from: -

GE- ©-SC
Search Solution Explorr (Cti=] =

] Solution ‘BlendedLeamingAppNi
BlendedLearningAppNEW.
b Propetties

References

) App.conig

B Formi.cs

© Globals.cs

© Program.cs

= Quizes

© staticConnectionString.cs
B Teach.cs

“« »
Solution Explorer | Team Explorer

Properties v Rx
Form1 System.WindowsForms.Fo -

£ P

AccessibleNar
AccessibleRole Default

B Appearance
BackColor [l Control
Backgroundim  (none)
Backgroundim Tile

Cursor Defauit
Font Microsoft Sans €
ForeColor ControlTex

FormBorderSty Sizable
RightToleft  No
RightToLeftLay False

Tet Blended Learnit
UseWaitCursor False
B Behavior

AllowDrop  False

~ B X AutoValidate EnablePreventFc

ContedMenuS (none)
DoubleBufferec False

Enabled True
ImeMode  NoControl

B Data -

Text

“The text associated with the control.





image12.png
M) BlendedLearmingAppNEW - Microsoft VisualStudio Al & QuickLaunch (Cti-Q) P - & x

Edit View Project Build Debug Team Format Tools Test Analyze Window Help A Keiran Lewis - KL
-0 B-uMH Debug - AmyCPU - b St . -
£ [fooken - 8% [TesheDeign % %] Quizcs Design] = [Soeen Bplore “ax
£ Search Toolbox » B ©-5C
¢ oA - T Search Solution Explorer (Cte;] 9
Pointer .
¢ . 57 Solution ‘BlendedLeamingAppNi
| Wl Quiz - Teach et camiopophE
T BindingNavigator _— b Properes
: BindingSource b *n References
i westion [ ]
H v Q (I 1 Avpconty
CheckBox b & Formlcs
. b o Globakcs
CheckedlistBox Potential Answer b ® Gmes
Elziiziy Potential A (=T
Comboox otential Answer. b staticConnectionStrng.cs
ContextMenust Potential Answer. PEIETeaches
DetaGridview T 3
Dotaset Potential Answer Soltion xplorerTeam Bplorer
DeteTimePicker =
T Correct Answer Properies whE
e ner Teach SystemWindows Forms For ~
DomainUpDown Back B »
Erorrovider B Accessvity -
Eventlog AccessibieDese
FileSystemWatcher faz=ly
o — AccessibieRole Default
B Appearance

FolderBrowseial
log BackColor [l Control

FotDialog Bockgroundim  (none]
) G Backgroundim Tile
H  HelpProvider Cursor Defaut
o HcrollBar & Font Microsoft Sans ¢
@ Imagelist ForeColor ControlText
A LinkLabel FormBorderSty Sizsble
A Lsbel RightToLeft  No

e RightToLeftLay False

Lt Tet Teach

UseWaitCursor False

Ur MaskedTetBox o
B Menustrip AlowDrop ~ False
& MessogeQueve Output <R X  AuoVilidste EnablePreventrc
B MonthCalendar e . ContetMenuS (none)
L Notifyicon DoubleBufferec False
B NumericUpDown Enabled  True
B OpenFileDisiog ImeMode  NoControl
[E]  PageSetupDialog EIDTE -
E Tt

PerformanceCounter The text associated with the contol.
& PictureBor v EnorList Data Tools Operations Output





image13.png
M) BlendedLearmingAppNEW - Microsoft VisualStudio Al & QuickLaunch (Cti-Q) P - & x

Edit View Project Bulld Debug Tesm Tools Test Apalyze Window Help A Keiran Lewis ~ KL
© - /o Debug - AnyCPU - b ostat- A B
£ Toolbox ~ X Teachcs [Design] Quiz.cs [Design] ~ Solution Explorer v a1x
& Search Toolbox Q- o-5¢
E 4 All Windows Forms Search Solution Explorer (Ctrl+;] P+
P - 127 Solution ‘BlendedLearningAppNi
g [RO—— Quiz :
g BindingNavigator —_— b Propetties
2| & menasoee b
H uestion:
CheckBox b B Forml.cs
CheckedListBox tudent ID b = Enmes
« 3 s
fprmEar b EE Quizes
‘ComboBox b c* staticConnectionString.cs
e s
e . X

t A
R § Solution Explorer | Team Explorer

DatTmepicker Mode A
f—— ) R

Final An
DirectorySearcher Quiz System.Windows Forms Forr ~
DomainUpDown. (alt P
ErrorProvider B Accessibility -
Eventlog AccessibleDesc
FileSystemWatcher AccessibleNar
FlowlayoutPanel AccessibleRole Default

B Appearance

FolderBrowseial
log BackColor [l Control

ol iz Bockgroundim  (none]
GEi Backgroundim Tile
H  HelpProvider Cursor Defaut
o HcrollBar & Font Microsoft Sans ¢
@ Imagelist ForeColor ControlText
A LinkLabel FormBorderSty Sizsble
A Lsbel RightToLeft  No
e RightToLeftLay False
ListView [TEE—
UseWaitCursor False
Ur MaskedTetBox o
B Menustrip AlowDrop ~ False
& MessogeQueve Output <R X  AuoVilidste EnablePreventrc
B MonthCalendar e . ContetMenuS (none)
L Notifyicon DoubleBufferec False
B NumericUpDown Enabled  True
B OpenFileDisiog ImeMode  NoControl
[E]  PageSetupDialog EIDTE -
E Tt
PerformanceCounter The text associated with the contol.
& PictureBor v EnorList Data Tools Operations Output





image14.png
M) BlendedLearmingAppNEW - Microsoft VisualStudio Al & QuickLaunch (Cti-Q) P - & x

File Edit View Project Build Debug Team Tools Test Analze Window Help A Keiran Lewis ~ KL
©- -0 B-WHWE -0 - Debug - AyCRU c st M
g Toolbox v 7 x [Quizest B X Teach.cs [Design] Quiz.cs [Design]* ~ Solution Explorer - ax
g Search Tooloox £+ [ BlendedLeamingAppNEW - @ Quiz_Load(object sender, EventArgs &) g S8 o-50"
§ 4 Geneal 12 @nanespace BlendedLearningAppNEW e e -
13 =
£ There are no usable controlsin 1 public partial class Quiz : Form I Setrem o et
3 thisgroup.Drag an tem onto 15 1 4 6 BlendedLearmingAppNEW
g thistettosdd ittothe toolbox. et T Sui @ ESs b Propeties
H 17 | OleDbConnection con, scon; N e
- 18 Dataset ds, sds; Dy
19 String sql, ssql; i E‘ 2;";‘3‘[:5
20 OleDbDataAdapter da, sda;
21 DataRow dRow, sdRow; b Pwnmﬁ
2 int numRows — b EQuzes
= Tt e o b c staicConnectionString.cs
24 L] b = Teach.cs
25 public Quiz()  — »
2 { Solution Explorer Team Explorer
27 TInitializeComponent();. .
28 | txtSubAnswer.Visible - false; u Properties v Ex
20 } o
o LI
31 private void Quiz Load(object sender, EventArgs e)
32 { .
33 i
34 H
ES N
36 connectionString = "Provider-Microsoft.ACE.OLEDB.12.8;Data Source-BlendedlearningTeaching.accdb”; E
37 con = new OleDbConnection(connectionString); .
38 con.Open() ; E
39
20 scon = new OleDbConnection(connectionString;
2 scon.Open();
2
43 ds = new Dataset();
a4 sds = new DataSet();
PER L
6
a7 ELECT QuizQuestions.QuizID, Quiz.QuizDescription, QuizQuestions.QuestionID, Question.Question, Question.Optionl, Question.Option2, Question.Option3, Questiol
a8 “FROM Quiz INNER JOIN(Question INNER JOIN QuizQuestions ON Question.QuestionID = QuizQuestions.QuestionID) ON Quiz.QuizID - QuizQuestions.QuizID " + .
>
v ax

Error List Data Tools Operations  Output





image15.png
Al # ovclanen e P - B x

29 SubjectveAnswes - Mirosoft Visul Studio

Bl G Vo Boet Boid Dy Tem Dok Tet Ame Window bep Bt - K
070 |G- Gt - C - [y B0 T b oete M |3 (W
£ Toobor cax Fomi.c Design” = soon e “ax
e SO T ———— Blocan-lv-a0
HPT ) ‘txtFinalAnswer. Text = value.ToString(); *
i = i 2 Semcnsoluton plres (ot £
P—— 3 3 ) Sotion Sujeceinsme (11
{ Dmmmmeewe 5 b iy
eemsalll 7 G s s () 7 Ve
3 & P o=
i 2 — A=
- T B
& e e |
8 B e 1
2 o
2 T o G 4% 1 <o sttt -
pA pos - . Indr0r(splitringl11); I
s | e e
2 ¢ — S0
e 3
H ! (= »
3 )
7 Be ey

s splitstring - a.5pLit(;

s for (int £+ 0; 1 <= splitstring.Length - 2; 144)

s ¢ | |

s int nl - Tnt32.Parse(splitstring[1]);

w int n2 - Int32.Parse(splitstringl1411);

P i (m < n2) { valvere; }

@ HessageBo. Shaw(nt + ~ * + n2);

P 3

o txtFinalanser. Text - value.Tostring();

&

&

o 3

]

7 orivate vold Forma Load(obiect sender. Eventares €) =
ouput “ax
Showoutputrom: 3 =

Erorist Data TooksOpertons | 0ot





image16.png
N\

X

’

)

I
|

1
'
¥
‘
A S




image1.emf

