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Abstract 

This project is the look into if it is possible to detect signs of a learning difficulty in key stage 3 students via a literacy and numeracy assessment application with idea of increasing the national average by tackling learning difficulties earlier, this is in an effort to increase the UK’s standing compared other developed countries, this was done by conducting a literature review on key stage 3 learning in Wales and England, what are learning difficulties and how they are diagnosed and the different technologies that are in use for learning and    diagnosing, which was then followed by a time box  development of the application. The application shows ability to detect some signs of a learning difficulty in a learner.
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[bookmark: _Toc512166896]Introduction 
The problems that this project will be looking to and implement an application to tackle is the low literacy and numeracy rates in those aged 16-19 that the UK has compared to other developed countries (1), and the impact of the delayed and low rate of which students are being diagnosis with specific learning difficulties has on the literacy and numeracy rates. 
The application will assess students’ literacy and numeracy skills at key stage 3, the first few years of secondary school in England and wales, while also looking for early signs of learning difficulties from the answers given by a student.
this report will firstly go into a review of the given literature on the topics that will looked at discussed within this report which includes a look at the laws and legislation that outline what is key stage 3, what are the subjects that should be taught at key stage 3, how key stage 3 subjects are taught and the over arcing objectives that should be taught throughout, what a “typical” child at Key stage 3 is and what is expected of them after they leave key stage 3. The literature review will also go over what are learning difficulties, how there are diagnosed, how learning difficulties can affect a learner’s literacy and numeracy skills and what type of support there is for learners with learning, difficulties. lastly the literature review will go over the types of applications and the language that could be used to developed the assessment application. 
The report will then go in to the how the application will be designed and implemented, going over the design philosophy, approach, strategy, and time scale after which it will be evaluated to see if the application does what it is intended to do and then the report will go over any conclusion that where fond during this process and the recommendations that come along with them. Lastly the author will reflect on the experience and challenge that will have come up during this project. 
[bookmark: _Toc512166897]Research and Review of Literature
[bookmark: _Toc512166898]Introduction 
A review of published work in the fields of, education at Key stage 3, diagnosing learning difficulties, and the use of technology to evaluate student’s skills and likelihood of having a learning difficulty. 
[bookmark: _Toc512166899]KEY STAGE 3 IN ENGLAND AND WALES   SCHOOLS 
The Key Stages were first defined in the Education Reform Act 1988, a long side the first National Curriculum which out lined the core subjects, maths English, science, and in Welsh-speaking schools in wales, Welsh, and the other foundation subjects, history, geography, technology, music, art and P.E with a foreign language, or welsh in non-welsh-speaking schools in wales, added at key stage 3 and 4(2), and the definitions for the key stages and the National Curriculum have been fundamentally the same  with a few changes to the legislation  in subjects designated as other foundation subjects, e.g. welsh being a subject from key stage 1 instead of from keys stage 3 in non-welsh-speaking schools in wales. 
The current legislation that has effect on key stage 3 is the Education Act 2002 where Key stage 3 is defined as “the period beginning at the same time as the school year in which the majority of pupils in his class attain the age of twelve and ending at the same time as the school year in which the majority of pupils in his class attain the age of fourteen” (3) which in England and Wales is the first 3 years, Year 7, 8 and 9, of secondary education. 
Over the time in key stage 3 a student is taught compulsory subjects designated by the national curriculum, which include English, maths, science, history, geography and other subjects (4), at this level of education a student is expected to start with literacy and numeracy skills within the National curriculum levels, a range of 9 levels from level 1 to 8 and “Exceptional Performance”, that “describe the types and range of performance that learners working at a particular level should characteristically demonstrate” (5,6), between 3 and 6 on the scale and leave key stage 3 with literacy and numeracy skills on levels of between level 4 to 7(5,6).



[bookmark: _Toc512166900]Teaching and Learning at Key Stage 3 
There are some over arcing objectives for learning at key stage 3 that permeate every subject within the national curriculum, these objectives are(7,8):
Developing thinking, or to develop a student’s planning, developing and reflecting skills within lessons, by giving learners more agency over the methods they go about working on projects and problems.
Developing communication, or oracy, reading, writing and wider communication, this done by encouraging students  listen and respond to others as they work through a problem or look over a given text.
To develop number skills by using mathematical information, calculating, and interpreting and presenting findings in other subject, other than maths, to show how maths is used in a real world context.
Developing ICT, by finding, developing, creating and presenting information and ideas via the uses of a range of ICT equipment and software while in class to show how, where and why ICT equipment and software could be used.
To incorporate personal and social education as so to develop understanding of social interaction between individuals and groups by showing multiple points of view on subject maters or how action and speech can be interpreted.
Careers and the world of work, to develop awareness of how their studies contribute to their readiness for a working life and to show how the skills and knowledge they gain while in school will help them when they leave for the work of work 
For schools in wales an added objective is included called “Curriculum Cymreig” which is to develop learners’ awareness of the learners’ welsh cultural identity.
These objectives for learning where made to help educators build lessons for their students as they give an overall guide to what the student should be learning or what skills they should be developing throughout their education, outside the subject topics’ objectives, for example in literacy an educator would build their lesson to improve the student’s comprehension of reading by making them read a chapter of book, but also to encourage the student to think why the book is written in such a way by making them review the chapter for it context. 
Schools in England and Wales are subject inspections by inspectorates, Ofsted (9) and Estyn (10) respectively, which are funded by but are independently run from the UK government. Ofsted and Estyn were created to inspect, review and give advice to schools within England and Wales to insure the quality of student’s education, development, and wellbeing, that the standards set are being achieved, and  that the quality of the leadership in charge of schools are meeting expectations set by government. 
These inspectorates have produced multiple reports regarding many aspects of schooling and education including reports on literacy and numeracy education and the overall education at key stage 3, but in recent years there has been a report made by Ofsted called “Key Stage 3: the wasted years?”(11) which looked at why, as Her Majesty’s Chief Inspector Sir Michael Wilshaw had put it in his annual report 2014/15, which had found  that the transition of pupils between primary schools, to  secondary schools was not handle properly,  “Primary schools in England are getting better, but improvement in secondary schools has stalled” (12). The report found that while “The Key Stage 3 curriculum in the schools surveyed is generally broad and balanced” the development of numeracy was not given the same “high priority” as literacy in many schools leading to literacy improving 3 times as fast as  numeracy
[bookmark: _Toc512166901]Key Stage 3 LEARNERS 
Learners at Key stage 3 encompass the ages 11 to 14 years of age and would count them as “early adolescence” (13) which is broad term used to describe the early stages of puberty, this stage of life has quite a few different changes that can have a major effect on a student’s literacy and numeracy skills but could also so affect the validity of learning difficulty assessments.
One of the most noticeable changes that occur during early adolescence is the physical changes which comes in the form of growth spurts and development of secondary sexual characteristics in both males and females, with females starting 12-18 months before males (13), due to this a few individuals at this age will experience issues with their gross motor and sometimes their fine motor skill and coordination (14), this is down to uneven rate at which skeletal and muscular systems develop, these issues with coordination, especially fine motor coordination could factor into a student’s academic development as fine motor skills are used when manipulating writing implements, like pens or pencils, so any issues with fine motor coordination could affect a student’s handwringing, which in turn could affect literacy performance.
Also during early adolescence individuals will also become more socially aware of their place and position within social groups, and will start to develop a stronger need for belonging and approval from within their group of peers, this need of belonging and approval can at times drive individuals at this age to actions that would seem to beneficial to them socially but disadvantageous to them academically and to their wellbeing, acting rebellious in spite of family and other authority, this has the potential to negatively affect  the individual’s academic growth  due to the individual putting school and learning as a lower priority than social interactions and opportunities. 
While the physical and social changes are the most prominent early adolescence individuals do also go through a significant cognitive change as well, with some saying “adolescence is one of the most dynamic events of human growth and development, second only to infancy in terms of the rate of developmental changes that can occur within the brain”(15). At the onset of early adolescence the frontal lobe, the part of the brain that handles problem solving, memory, language, judgment, and other voluntary actions, starts to develop as the grey matter volume peaks, around age 11 for males and 12 for females, and rarely used or unused neural connections are “selectively pruned” making the brain more efficient and specialized (16), this leads to an individual’s development in critical and empathetic thinking, coming away from the egocentric and simple thinking of childhood. This development of higher brain functions could have a   positive affect individual’s academic growth as they would be more capable of more complex thoughts and ideas.  
As stated during different parts beforehand the development start and rate between males and females is a different with more often than not females developing before males, due to this it has been commonly stated that “girls are more mature than boys” which can be sighted to be the reason behind the 10% gap of pupils gaining 5+ A*-C GCSEs between males and females, with a female advantage (17). 
For literacy skills by the end of key stage 3 most students should at least demonstrate understanding of significant ideas, themes, events and characters of literary and non-literary texts and ability the refer to the text when explaining their views, demonstrate the ability to construct basic sentences that are grammatical correct with punctuation used accurately and accurate spelling of common polysyllabic words (18).
On average a student leaving key stage 3 should have demonstrated literacy skills that include an understanding of a wide range of texts selecting essential points and using inference and deduction where appropriate and using relevant words, phrases and information in order to comment on the text and can also give personal responses to both literary and non-literary texts, using aspects of language, structure, themes, images and ideas to explain their points, they should be able to summarise a range of information from different sources. A student at the end of key stage 3 should also show an ability to write a piece of text that is varied and interesting, conveying meaning clearly and should aim to engages and sustains the reader’s interest, they show an attempt to adapt their style and form of writing, including using an impersonal style where appropriate, spelling is generally accurate, including that of irregular words and punctuation is usually used correctly.
For numeracy skills by the end of key stage 3 most students should at least be able to develop and try out their own strategies for problem solving, be able to recognise and describe number patterns and relationships and use simple formulae expressed in words, the ability to recall the 2, 3, 4, 5 and 10 multiplication tables and to multiply and divide whole numbers by 10 and 100, add and subtract decimals to two places and use simple fractions and percentages. Students should also show an ability to use, make and manipulate graphs and their data (18).
On average a student leaving key stage 3 should have numeracy skills that demonstrate an ability to identify and obtain information to solve problems, in complex cases by breaking the problem down into smaller tasks, showing mathematical justifications to support their methods, a student should show a capability to use mathematical functions and their inverse operations, the ability to estimate using approximations, and the ability to They use the equivalences between fractions, decimals and percentages. A key stage 3 student should also be able to manipulate and interpret graphs, diagrams and pie charts, and show a uses of and understanding of formulae, including finding circumferences and areas of circles, areas of plane rectilinear figures and volumes of cuboids, and enlarge shapes by a positive whole-number scale factor.(19)
[bookmark: _Toc512166902]Typical Learning Difficulties at Key Stage 3
A Specific Learning Difficulty or SpLD is a condition that impairs a person’s ability to learn by affecting the way information processed and can be independent of the person’s intelligence.  There are 4 common SpLDs but this document will be looking into two, Dyslexia and Dyscalculia (20, 23).
Dyslexia is a SpLD that comes from Greek and means “difficulty with words” (23), and is defined as “a learning difficulty that primarily affects the skills involved in accurate and fluent word reading and spelling” ( 22, 24), leading to a learner having difficulty planning and writing essays, letters or reports, find difficulties copying from a given source in a timely manner, and find expressing concepts in a written format difficult , even if they are knowledgeable in the subject in question. 
Dyscalculia is a SpLD that comes from Greek and means “counting badly”, and is defined as a specific learning disability affecting the normal acquisition of arithmetic skills that is not explained by low intelligence or inadequate schooling (20, 25), leading to a learner having difficulty with simple number concepts, facts, and procedures, to the point which even if they produce a correct answer or use a correct method, they do so mechanically and with no understating in the under lying concepts used.
A SpLD is different to a learning disability as a learning disability is a condition that effects a person’s ability to understand and process new or complex information or learn a new skill and impairs a person’s ability to function independently, a learning disability can effect a person’s intelligence (26). SpLDs, like dyslexia, are commonly referred to as learning disabilities by different sources found during this research but should not be designated or referred to as such.
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A SpLD is different to a learning disability as a learning disability is a condition that effects a person’s ability to understand and process new or complex information or learn a new skill and impairs a person’s ability to function independently, a learning disability can effect a person’s intelligence (26). SpLDs, like dyslexia, are commonly referred to as learning disabilities by different sources found during this research but should not be designated or referred to as such.
Diagnoses of specific learning difficulties are mostly done via a diagnostic assessment conducted by a certified person, a psychologist or a specialist with an Assessment Practising Certificate (17). The diagnostic assessment itself is involves, a conversation between the individual or the individual’s guardian, depending of the age of the individual, and the assessor on the individual’s family background, past educational experiences and any identifying aspects that had been found, the assessment also involves a number of tests pertaining to the  individual’s level of skill and capability in (27-30):
Oral language: Receptive and Expressive One-Word Picture Vocabulary Tests, these tests involves an assessor giving the individual set of images depicting objects, actions, or concepts and testing their ability to name what is depicted in the image, Expressive test, or to recognise the word related to what is depicted in the image, Receptive test, the test is given to individuals between the ages of 2 to 18 (31).
Reading fluency and comprehension:  Qualitative (informal) Reading Inventory, this is a diagnostic tool that is used to assess an individual’s reading comprehension and reading accuracy, by giving them a set of passages to read, both out loud and silently, and are giving a set of questions to answer (literal, vocabulary and interpretive). QRI denotes 3 levels of reading; independent, the individual can read unassisted and can decode all if not most words and comprehend most of the material, instructional, same as independent but only slightly more than a half of the material is comprehend, and frustrational, where the reader struggles to decode less than 90% of words and comprehends less than a half of the material given (32).
Intelligence: Woodcock-Johnson III Tests of Cognitive Abilities, these are a set of tests designed by Richard Woodcock and Mary E. Bonner Johnson (), that test an individual’s abilities in comprehension-Knowledge, Long-Term Retrieval, Visual-Spatial Thinking, Auditory Processing, Fluid Reasoning, Processing Speed and  Short-Term Memory (33)
Short term memory: The digit memory test, this tests an individual’s short term memory by the assessor giving them a number of sets of numbers to remember and repeat back to them, both forwards and backwards, with the amount of numbers in the set increasing for each correctly repeated set, the individual is scored by the total number of sets correctly repeated back which is then referred to table to give their percentile equivalent. (34, 35)
There are many tests and assessments(36) that an assessor could uses within the diagnostic assessment as there is no universally accepted diagnostic test or assessment to diagnosing a learning disability and this is one of the reasons why the application proposed by this document is not a diagnostic application but a probable detection application, i.e. an application that is used to detect signs of specific learning difficulties so a teacher or tutor can be informed that a student needs further assessment, as the time, research and resources needed for that level of diagnostic is far beyond the time given and scope of the author’s skill, knowledge and capabilities
Assessment software are software application used to assess a user’s skill, knowledge and capabilities in a subject area to then be a scored, reviewed,  and evaluated against a given criteria, for literacy the assessment would  evaluate the users reading comprehension, vocabulary, grammar,  punctuation and spelling, for numeracy the assessment would  evaluate the users  numerical, geometric and algebraic skills.
There is quite a few different educational software applications on the market at the moment with a decent number aimed at students within key stages 1 to 4, but most are teaching software (37-39) used to help educators to teach a class in the stead of hand outs, with only a few having some form assessment function in them, mostly in the form of end of lesson or module test that only reviews the subject in question and not reviewing past subjects. The assessment software that was found for key stage 3 were one off assessments of specific skills and capabilities of a student like reading (40, 41).
As stated above in the learning difficulties and methods of diagnosis section there is no universally accepted diagnostic test or assessment to diagnosing a learning disabilities as such there isn’t a universally accepted software that can diagnose learning difficulties 100% of the time, but as stated before there are many different tests and assessments that be used to assess an individual and most of the learning difficulties “diagnostic” software are just digital version of these  diagnostic assessments meaning that the software itself cannot be used to definitively diagnose learning difficulties, at least without certified personnel.
After a learner has been diagnosed and confirmed to have some form of learning difficulty it is highly likely that their school would place them into a program in which they would be given support, either through working with a specialized member of staff, like a learning support assistant, who would join the student in class to support them with their learning difficulty, or the student would be put into a support sessions, either alone or with others, that would work on the problems the student has. Teachers of students with learning difficulties would be encouraged to adapt lessons to help mitigate any problems for example if a student was dyslectic and had trouble writing notes from the board and cannot keep up with the pace the teacher was going, instead of having the student fall behind trying to keep up writing notes from the board as they go a teacher would give hand outs that the students can use to work from and use in their school work.
[bookmark: _Toc512166904]Potential Technologies and Methods 
As the end product of this project is an assessment and diagnostic application it is pertinent to look into the type of application and method of construction that would be needed to make it affective in its purpose, while also taking into consideration the constrictions of the time given to complete the application, the quality of resources available and the level of author’s skill and aptitude with the given method of construction.
The first type of application that was look at was web application which student would log into to access the literacy and numeracy assessment and teachers would log in to get the reports produced by the application, this type of application would be very flexible in execution as it would allow users both students and teachers to accesses the application from multiple different places, depending on the scope of the application for example the application being only available in the  school’s internal intranet a user could access the application in any room and at any time that has access to the school’s intranet meaning school does not need to dedicate time and space to time tabled slots to use the application, the application could also be hosted online so would alleviate the need for users to be in the school to access that application which again would mean resources and time  would not need to be spent to access the application, this flexibility of access would also help with  diagnostic side of the application as it would allow student to take the literacy and numeracy assessment in an environment  best suited to their mental process which could help eliminate outside factors that could affect a student performance in the assessment like Test Anxiety, which is “an individual's disposition to react with extensive worry, intrusive thoughts, mental disorganization, tension, and physiological arousal when exposed to evaluative context or situations” (42), which could lead to the application to give false positive diagnosis. 
The downside to a web application comes in two forms, one of which is caused by   the discussed positive aspect of web applications, its accessibility, this is because while the ease of access could help with a student’s anxiety it could also lead to some students using outside means, like a calculator or web search engine, to cheat on the assessment which is not only bad due the false data given in, it also means a student who has a learning difficulty could be over looked as they would more likely cheat to cover for their learning difficulty. The other downside comes from the set up and implementation as with the type of data being held, a student’s academic ability and probably of them having a learning difficulty, which is very personal data which would have to be handled in a certain way, discussed later on the report in ethical issues, which would add to the amount of security and data handling measures that would need to be taken in implementation which would add more work in the development of the application.
Then second type of application that was taken into consideration was a desktop application, which would be installed onto a school’s computer systems, either individually or on the school’s internal intranet, similarly to the basic web application discussed before meaning it would have similar level of accessibility but a desktop application would have a further positive as it could have the ability to close off other application on the system when in use which would be beneficial as that would help lessen the means of a student cheating which, as discuss before, would help lower the amount of false negatives given by the application.  
The problem with a desktop application would even if it was hosted on a school’s internal intranet it is still location dependent as a user would still need to be on a machine that had access to the internal intranet which would more than likely be a machine within the school, meaning a user would need access to the school to have access to the application, which is not a sure thing due to holidays, weekends and other school closures, which would be disadvantageous for both students and teachers who could want or have need for access outside normal school time.
The last type of application that was looked at was a mobile application on a touch screen tablet, this would work similarly to the desktop application in the closing off the access to other applications on the tablet, but also has bonus of having access to a inbuilt function that can record a student’s hand writing via a stylus pen which could be used as either a record of progress throughout key stage 3 or if given time and research could be used to analyse the handwriting to detect legibility or other problems, but this is would be far from the scope of this project and the capability of the author.
The problem with a mobile application, while more and more kids will own a phone or tablet, it would be impractical and discriminatory to assume that each student in a class would have one as it would exclude learners that come from lower income households and would lower the effective use of the application, so a school would have to or have had invested in buying tablets for each student, which would become cheaper as time goes on, not all school have the budget to spend on 25 + tablets for one class. Another problem a mobile application would have is the same as a web application the and that is the potential for cheating due to the level of access it would give a learn as you can take a phone or tablet practical anywhere meaning the user could use the an outside source away from supervision, but to a lesser degree than a web application due to the mobile application being able to lock out other application from opening while its running, lowering the access to outside sources. 
[bookmark: _Toc512166905]Ethical Issues 
There are a few ethical issues with this project as the subject of this project are the skills and abilities of children between ages of 11 - 14 and how they correlate to their likelihood of having learning difficulties, due to this a consideration into how the information gained from the student and produced from them needs to be handled and presented with care, as its very personal data relating to a person’s current and future capabilities, this  means the data stored within the application is subject to the Data Protection Act 1998 and the General Data Protection Regulation(43-45).
[bookmark: _Toc512166906]Critical Review
From the literature that was looked at during this research there have been multiple findings that have helped in the development of the application proposed.
The first finding was that there is a wide range of “acceptable” or “expected” academic results for students at key stage 3 and that schools have different rates in which they expect a student to develop in different subjects, which would increase the work needed to make an application that can assess a learner’s skills in multiple subjects, which lead to the application being developed for one subject instead of two.
Another point found was that at the age at which a student goes through key stage 3 is a one of the chaotic due to the growth and development caused by the onset of puberty and adolescence which can change a learner’s view on the world and their place in it which could affect how they view and act towards learning, for better or the worst, but this chaotic time could also increases the learners potential for more complex thoughts and processing due to the development of the brain during this time, this lead to the decision to developed the application to less intensive the first planed but to be taken more frequently, about one or twice a term with the first being a little more intensive than the rest so the application can find the students baseline, with subsequent starting a level lower than the level achieved before.
One of the most significant finding is the complexity of learning difficulties, the different ways and methods of diagnosing each individual learning difficulty, the levels of  severity that can exists in an individual and the potential overlap of multiple  learning difficulties makes the process of diagnosing both dyslexia and dyscalculia very difficult and nuanced especially for an individual not trained to do so, like the author of this report is, which is why it was decided to move from a program to find signs for both to find signs for only one, which will be dyscalculia, due to the advanced knowledge needed to develop  software that can   analyse a user’s writing and spelling being above the author’s ability, and checking mathematical errors would be significantly more attainable  in comparison. Including the previous point about the multiple levels of acceptable academic results for Key stage 3, this is why the application being developed now will focus on just assessing numeracy skills and looking for signs for dyscalculia. 
The last decision made due to this literature review is that the type of application that will be developed will be a desktop application but with a plan to adapt it into a mobile app in the future, this is due to the availability and the control given by a desktop application as most school have some form of computer labs and an application can be added to a system quite easily making the application accessible by more schools which leads to a higher chance that learners with a learning difficulty will be pick up. The plan to adapt the application into a mobile app in the future comes from the likelihood of tablets becoming more affordable for schools to buy in bulk so a mobile application would be more useful.  
[bookmark: _Toc512166907]Research Methods
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The philosophy that will be used in this project is phenomenology (47) as it a philosophy that is more focused on phenomena and experiences than physical laws of reality. Phenomenology is more relevant to this project as the subject of the research is capability of students to learn and process literacy and numeracy information and to understand what would signs would show if a student had a learning difficulty which is more of a phenomenon and an experience that a rule of law. 
It has been decided that another form of phenomenology called Interpretivism (49) will be used to research learning difficulties and their methods of diagnosis as it will help give a better understanding to what is specific to these learning difficulties.
[bookmark: _Toc500837125][bookmark: _Toc512166909]Approach
The approach that will be used in this project’s research is inductive due to the author having no strong bases for theories regarding student capabilities or the signs of learning difficulties, leaving the research of this project to be based in making observations and looking at other studies to find a pattern that can be used help make a theory that can be used to make an application that be used to assess a student, their abilities and the potential of having learning difficulty (50).
[bookmark: _Toc500837126][bookmark: _Toc512166910]Strategy
The strategy that has been chosen for this project is a case study due to the data and information gained for it comes with the potential to have a high level of insight compared to other strategies due to the nature of case studies, as they are defined as an “empirical inquiry that investigates a contemporary phenomenon within its real-life context” (51), this means that case studies are more focused on the “how” and “why” of a phenomenon, which is more pertinent to this project’s research as the question asked by the research  is “ how does learning difficulties manifest in students at key stage 3 and how can assessment software be used to detect these learning difficulties”.
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Due to the time frame that has been opposed on to this project, the decision was made to go with a cross-sectional time horizon for the project’s research, in other words to look at a single point of time with no referring to past or other incidents, instead of looking at multiple points over a prolonged stretch of time, a longitudinal time horizon.  
[bookmark: _Toc500837128][bookmark: _Toc512166912]Data collection method	
Most of the data that will be used in this research will come from a literature search of the available materials 
[bookmark: _Toc512166913]Development Method
As the time frame given for this project is a major aspect for the development of this application it was decided that the method that will be used to dictate the development of the application will be time boxing.
Time boxing as chosen as the methodology for development due how in handles time as it treats time as a finite resource, which should be managed like any other resource, this is done by designating a set amount of time for a for a cycle of development to be completed in, a time box. Within the time there are multiple processes need to completed, these processes are called stages, each stage has a defined task and outcome that then is inputted into the next stage. Due the limitation of time each stage should be completed in a similar amount of time, excluding outside influences (52).  
The treatment of time as a finite resource works for this project as stated in the time horizon section above the time given for this project is limited making it a finite resource and needs to be properly managed which is time boxing main point, as instead of working for hours working on one fault with the programing, you work for your set time and move on with what is working so far and can be used, this means you work everything evenly and do not leave a process not worked on, but this does bring up a problem with time boxing as you can potentially leave a part or the whole project underdeveloped as you have to move onto the next stage of the development at some point even if a part is not fully development or done.
The software that is going to be used is Microsoft Visual Studio running a Visual basic environment.
[bookmark: _Toc512166914]Design and Implementation
[bookmark: _Toc512166915]Design
As stated in the development method chapter the method that will be used for development is Time boxing which sets out a set time to work on a project which is then split into three stages, requirements, build or develop, and deploy. 
[bookmark: _Toc512166916]Initial Planning
As time is resource in time boxing making a schedule is one of the first thing that needs to be done before any work is started as it has to designate  how many time boxes will need to be done and for the time to be set out for each time box.
For this project it was decided that that each time boxes will be 5 weeks, with a 2 week overlap, and that there will be 5 time boxes overall including the final version.
	
	Start Time 
	Planed Finish Time

	Time Box 1
	04/12/2017
	01/01/2018

	Time Box 2
	25/12/2017
	22/01/2018

	Time Box 3
	15/01/2018
	12/02/2018

	Time Box 4
	05/02/2018
	12/03/2018

	Time Box 5 (Final)
	05/03/2018
	02/04/2018


 
[bookmark: _Toc512166917]Requirements
The first set of requirements, and the ones that will be over arcing any other requirements, are, To give a learner a maths test that should encompass levels 4 threw 7 of the national curriculum levels and mark said test to give a the student score out of 100. To process the answers given by a student for the test to find signs of dyscalculia and give a probability of that student having dyscalculia, the software should also be able to mark signs that have  significant meaning, for example a student who confuses mathematical symbols but can process high level math function correctly, to be put into later report. The application should be able to monitor the progress of a student over time of which they are in Key stage 3 and give out a report based on said progress alongside any signs of dyscalculia.
[bookmark: _Toc512166920]Implementation
[bookmark: _Toc512166918]Build
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Did you meet your objectives?
The objectives set out for this project where to conduct a literature review to research and critically review current assessment software for key stage 3, how literacy and numeracy are taught at key stage 3, look at what is a “typical” key stage 3 learner, review current methods of diagnosing specific learning difficulties and current educational software on the market, which was done so before and during the development of the application and had help developed a theoretical knowledge of the subject matters diagnosing specific learning difficulties  and an understanding on how  the government and awarding  bodies have set out how the learning at key sage 3.
It was also an objective to develop a method of detecting a Specific Learning Difficulty via an assessment software application which was only partially done as the application does detect signs of a learning difficulty but it seems like 
Did you meet your aim?
Partially, an application was made that can assess a key stage 3 student’s numeracy skills but only very basically and only so after being based on past exams and papers. The application can detect signs of dyscalculia but from the amount of question given that have the capability to test for dyscalculia are not as many as what was expected it would lead the idea that the application can only detect signs of severe or a least the more exaggerated cases of dyscalculia, which would meet the idea this project was started for was not met, to find more cases of learning difficulties earlier on so they can be dealt with, but if the application can only detect signs of severe cases of learning difficulties then it would be reasonable to say that the more subtle cases will slip through without being detected leading to more false negatives. What can be positively said about this application is that it can produces a basic report for a teacher to look over, which can show  the progress of a class and a student over the course of Key stage 3. The biggest failure, in the eyes of the author is the application inability to assess literacy skills and detect the signs of dyslexia as it was the spark of inspiration for this project in the first place, and that was due to due to complex nature of the English written language and the lack of knowledge on the author’s part on how to analyse text using software leading to the incapability of the application to detect signs of dyslexia.
Overall, was this the outcome that you would expect? 
Partly but mostly no, the outcome that was expected was that the application would not meet the specified outcome of detecting a significant amount of cases of dyslexia and dyscalculia and would be a little off on the detection capabilities but it was not expected that it would fail at accessing literacy skills letting alone its failure to detect dyslexia and the majority of dyscalculia cases 
If you were to do it again, what would you do differently?
Concentrate on just the from the start numeracy skills and look into other detection software for other learning complications and mental health assessment, like for autism, to see their methods and if they could be transferred over to learning difficulties, also it would be beneficial to look into question theory and design so as to design more relevant or more insightful questions for the assessment as it they were not really tailored to invoke situation that would make the signs of learning difficulties more prominent. 
[bookmark: _Toc512166922]Conclusions and Recommendations
Over the course of this project multiple actions have been made with the purpose of achieving the objectives set out at the beginning of this report.
Literature review was one of the more beneficial actions taken throughout this project as it gave the author an understanding of key stage 3 learning, learning difficulties and gave an outline for the rest of the research.
The review into the way key stage 3 is taught and current state key stage 3 learning is in gave an idea of where the application could be used and how it could help the change between the primary and secondary schooling.
The research into the multiple ways that a single learning difficulty can affect a learner’s ability to develop their academic skills and the multiple ways that said learning difficulty could be diagnosed was insightful for the development of the theory used in the application.

 
[bookmark: _Toc512166923]Reflection

[bookmark: _GoBack]While working on this project I found out how intricate and nuanced the process of diagnosing a learning difficulty was and it gave me a new appreciation for the support I had been given when I was diagnosed with dyslexia and dyspraxia at 13, as it had been a thorough and in-depth evaluation into multiple aspects of my skills and capabilities. This process has also gave me a deeper respect to the teacher that had brought up the possibility of me having a learning difficulty
If I was to do this project again I could do it in much more thorough way as while looking at medical papers and reports did lead to a basic idea of what could be signs of a learning difficulty I did not gain a in depth understanding for how a learning difficulty could manifest in an individual at key stage 3 and to gain this understating it would beneficial to seek out advice from a professional to help identify the signs of learning difficulties and to get them to show any methods and technology they use  and how that would show that an individual had a learning difficulty
Another thing that could be done to improve the application would be to look into more subtle way of testing student; in such a way as to lessen the affect pressure and anxiety have on results 
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