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[bookmark: _Toc70099010]3. ABSTRACT 
The use of daily reporting tools for early years provisions has risen exponentially, in this paper we aimed to evaluate the available literature using secondary research, and develop, test, and implement a prototype that acts as a daily reporting system for parents to gather daily updates about their children. In this paper, we were able to make a daily reporting system using MySQL and PHP based on requirements from the client, this was handed to the client of Little Minds Connect to use instead of their traditional paper-based system. Further research is needed into Little Minds Connect post-application deployment to gather insights on whether the digitised system did increase the productivity of tasks for the establishment. 
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[bookmark: _Toc70099011]CHAPTER 1 - INTRODUCTION 
The use of online learning has increased dramatically during the 21st century, from open universities to restrictions imposed by central governments during the COVID-19 pandemic. This paper aims to evaluate daily reporting tools including the incorporation of a fully functional daily reporting tool for Jo Davis the owner of (“Little Minds Connect LTD”). Access to early years education is currently fair and impartial with access to additional support where circumstance presents itself such as, “Flying Start” schemes. 
These schemes are dependent on areas of deprivation and aimed at the poorest communities, one such as Bridgend, South Wales. Flying start suggests a good beginning, giving an advantage over others but in this setting, it is designed to give poorer communities access to earlier additional intervention for their young children, where they could find themselves at a disadvantage in terms of adulthood prospects in the future without it [1]. 
Nurseries in the UK are regulated by “The Childcare Act 2006”, where all nurseries in the UK are inspected to ensure quality and proper education. Ofsted and by whom these reports are produced [2]. This proposal will review the intended contribution in both the overall design of existing reporting software and children services. 
[bookmark: _Toc61871270][bookmark: _Toc70099012]Aims: (Aim is building a website)
· An investigation into early years education with the incorporation of a daily reporting tool using PHP & MySQL.
[bookmark: _Toc61871271][bookmark: _Toc70099013]Objectives:
· Conduct a literature review* into existing daily applications and early years provisions.
· Introduction to Little Minds Connect.
· Introduction to existing reporting tools software.
· The health implications of a poor diet.
· Early years and childhood development.
· Historic changes to childcare settings including the need for daily reporting tools.
· Data Protection and other legal implications.
· Face-to-face learning vs. Online learning.
· Conclude findings.
· Design and Development of the system
· View daily reports for their child including what they ate, how they slept, what they have done, and any other relevant information.
· Send messages to the business using a “contact us page”.
· Evaluate the completed system against the objectives and evaluation criteria.
· Conclude and consider future development.
[bookmark: _Toc70099014]CHAPTER 2 - RESEARCH & REVIEW OF LITERATURE 
[bookmark: _Toc70099015]Introduction:
The research conducted aims to evaluate a wide range of topics using evidence-based means which can be verifiable (subject to research). The need for top of the range technologies to further progress children is needed more than ever and recent statistical analysis highlights “working from home” and “studying from home” will be here to stay [22]. 
[bookmark: _Toc70099016]Face-to-face learning vs. online learning
The impact that online learning has on children’s mental, physical, and cognitive developments is an interesting topic to observe and record. A study [21] conducted by the Institute for Fiscal Studies highlights the experiences between online learners and face-to-face learners. 
They compared the effectiveness of online vs. traditional instruction within a environmental studies class, they noted “The chi-square analysis showed no significant differences in student’s performance between online and face-to-face learners, this study was aimed at adults and not children, however. A study [22] by Chuanmei Dong and his team highlights key differences in young children. 
3,275 parents were sent a survey during online learning for their young children, the researchers took note of the children’s experiences in terms of mental wellbeing, interaction and willingness to engage. The vast majority of parents had a negative experience (84.6%) when it comes to online learning for many reasons such as resistance to online learning, the shortcomings of online learning, young children’s inadequate self-regulation and the parents  lack of time and professional knowledge in terms of teaching. This study highlighted no key differences in learning outcomes for older adults [21] however when it came to the younger population online learning and online interactions impacted many emotional and cognitive developments, therefore, the need for proper educational frameworks and tools is needed for the child to have the best possible outcome when they reach adulthood. 
[bookmark: _Toc70099017]Early years and health implications:
The early years in children’s education is critical for the child’s development, a good upbringing is important to ensure the foundation of the child’s future is maintained as well as their wellbeing [10]. Studies have shown links between good early years educational standards compared to bad early years education standards. The first 1000 days from when a baby is born to the ages of two, nutrition and a good educational foundation can play a massive influence on how they develop, grow, and learn – not just right now, but for their entire life. [10]
There is evidence [8] to support that children as young as 3 are receptive and capable of learning the difference between “good foods” and “bad foods”, and that introducing new flavours as young as possible can have a positive imprint on what they like as they grow up. As children begin to mature, they will experience a variety of childcare settings so imprinting the importance of nutrition is equally important as early years education [9]. 
The Welsh government have a childhood measurement programme where all children are visited by healthcare professionals to ensure they are developing within the framework set by the Welsh government, they estimated 71% of children are a healthy weight, while 27.1% are overweight or obese (1 in 4). Being overweight or obese puts added pressure on many organs within the human body and is associated with type 2 diabetes, coronary heart disease, some types of cancer, such as breast cancer and bowel cancer, stroke and more [12]. Figure 1 showcases the number of obese and overweight children in Wales, as Little Minds Connect already follow the Welsh Government nutritional recommendation no further action is needed.
[image: ]
Figure 1
[bookmark: _Toc70099018]Early years and developments
Children are born natural scientists, according to the National Science Foundation young children learn and think strikingly like learning and thinking that is conducted in science, new research methods and mathematical models provide a more precise characterisation of the way children learn and develop [13]. 
The framework to determine if a child is developing as intended are used in a variety of situations, public school assessments are used for each child to ensure they are not falling behind or speeding forward, according to a study [14] on childhood development many fundamental milestones should be hit within a given age frame, I have devised the milestones into subgroups using a table for easier reading. 


	Age
	Motor
	Speech
	Cognitive
	Social

	Newborn
	Hand Grasp
	Suckle, oriented sound, cry.
	Visual focal length > 10
Prefers human face over other objects [15]
	Cries when others cry [15]

	12 months
	Get to sit, can catch a ball, walk with one handheld, pull to stand, crawls or walks.
	Says around 10-20 words which can include people’s names [15] 
	Find objects, change old functions through trial and error, connect animals with words or sounds.
	Show fear of strangers, dance to music, know routines, cry when left alone with others they do not know, show empathy, such as starting to cry when others do.

	Two years (24 months)
	Can run, jump, kick, throw a ball, walks upstairs or navigate around complex surroundings.
	Say around 50 words or more, able to use phrases and put two-words sentences together. “Daddy, look!” 
	Able to understand simple concepts such as “later” “now”, “now in a minute”
Can follow simple requests like gathering toys to put into a box.
Can start to false play being a false character (false play), can recognise colours, and shapes.
	Play interactively with peers, loving relationships, able to form friendships, communicate emotions, and deal with challenges.

	Four years-five years
	Catch a ball, balance on one foot, sit-ups, skip, copy squares, draws, washes and cleans hands, grasp a pen or pencil, colour between lines.
	Can say around 1,500 to 1,600 words, able to form complex sentences, able to tell a story, able to communicate emotions, 
	Able to sort items by size, shape and colour, able to compare elements by shape and size or gender, might be able to determine real from make-believe, explore the relationship between ideas, stick with an activity of 10-15 minutes, understands ideas like bigger, less, later, ago, and soon.
	Be helpful, start being bossy, use blackmail, tell lies, may still have some tantrums, have an imaginary friend, start playing with other children away from caregivers easily.




[bookmark: _Toc70099019]Parental involvement
Cognitive skills development is a broad concept that involves the development of a variety of skills and abilities according to the American Psychological Association. [17] They also highlighted “the skills involved in performing the tasks associated with perception, learning, memory, understanding, awareness, reasoning, judgment, intuition and language”.
A study [17] highlighted the importance that parents play in childhood developments and how the upbringing of a child can have a lasting imprint on how they grow and develop as adults. Parents who interact with their children typically live a richer linguistic communication and were better at focusing. These experiences had a direct involvement in improving their success in school. [17] I looked at how the father’s role in parental involvement had changed over the years, including its cognitive developments. According to a study [18], a child’s cognitive development was not altered or affected by a sole father but rather, a higher educated father or mother was associated with better success during school. The growing involvement in childhood development can be shown more clearly in a bar graph from 1999 to 2018. Figure 2 highlights how the father's involvement in recent years has changed dramatically compared to previous years. [19][image: ]
Figure 2
 
[bookmark: _Toc70099020]Data Protection:
When building a system, any information that the system uses and is considered “Personal” a number of laws must be considered, one such law is data protection. Personal data in terms of childcare settings can be a child’s name, their date of birth, their address, any potential allergies or medical information – any information that might also be related to the child such as staff information or parents’ names are also considered private information. The Data Protection Act 2018 [24][23] states several key factors that must be obeyed:
· Data must be fairly and lawfully processed.
· Data must be used for limited and specifically stated purposes
· Data must be adequate, relevant, and not excessive.
· Data must be accurate and kept up to date.
· Data must not be kept for longer than needed.
· Data must be handled according to an individual’s data protection rights.
· Data must be kept safe and secure (including digital / paper copies.)
· Data must not be transferred outside of the European Economic Area (EEA) unless the country that the data is being sent to has a suitable data protection law. 
Online reporting tools can make sure they are following the rules by referring to their data protection policies and can include security measures to combat data protection infringements such as shredding all confidential waste, using a strong password, installing relevant firewalls and virus checkers, envying any personal information, disabling auto-complete settings, holding telephone calls in private areas, and limiting access such as (read/write permissions).[23]
[bookmark: _Toc70099021]Culture composition of childcare and the need for new innovative reporting tools:
Technology has progressed massively since the beginning of the technological era and as a result, so has the distribution of caregivers in childcare settings. A woman now takes a lesser role in childhood paradental responsibility in most scenarios. The traditional means of most childcare setting is a yearly report which might be copied and pasted for multiple children, this makes it inconsistent and makes it hard for parents to help their children to achieve a better result at school. 
The need for a new innovative solution is needed more than ever given the current pandemic where social interactions are limited as much as possible to curve the spread of COVID-19. Family life is busier than ever with both mum and dad working tirelessly to provide a sustainable income, people need a quick way of reporting potential problems and a way to establish communication quickly due to an everchanging situation. There are existing technologies available however, they are costly and lack flexibility. The creation of a bespoke system means a business can tailor individual elements to their needs, therefore potentially reducing profit and increasing productivity.[19]
[bookmark: _Toc70099022]Available tools and technologies: 
[bookmark: _Toc70099023]Class DoJo:
Class Dojo is an education technology that allows the sharing of photos, text, homework, and videos. The software connects teachers, students and families using communication features (such as instantaneous communications). 
This would be considered a daily reporting tool as the lecturer can upload photos and videos during the school day, giving the parents or other relevant families members a sense of community and interaction from their children. 
Sam Chaudhary and Lion Don two education technology entrepreneurs with hands-on experience as teachers launched Class DoJo in 2011 and since then the growth has been exponential with over one million active users, there are noticeable disadvantages and advantages to this kind of software, one of the main being the individual participating in development must have a relevant phone or computer to use it. It also has no sense of face-to-face interaction and therefore can seem limited in its functionality to get an urgent response if needed. It also does not function without the use of some sort of web browser. A major advantage of this software is the fact it is completely free to use meaning it is practical for all those involved. [4]. [image: ]

[bookmark: _Toc70099024]Montessori Child:
My Montessori child is another web-based application that enables parents to establish a secure online system in which parents or family members alike can track their child’s progress – like Class DoJo you can share photos, witness a developmental record, and an advice blog. 
The information available on their website is incredibly limited and therefore a large amount of data could not be generated, the little information they do present is the following;
· It is a secure environment meaning hackers are unlikely to compromise the system and gain vulnerable data.
· All the data is encrypted. 
· System progression and monitoring – creating a sense of community.
· Data is constantly backed up onto a secure server. 
· The system can help them later on in life.
This software from the above points highlights that any data that is generated will be kept safe as proper encryption has been used, it also mentions that data is backed up constantly and therefore, data loss is unlikely, a major downside to this technology is the pure lack of clarity and information on their website. You are not quite sure what it does, what type of encryption they use, what software they used to code it in, how they backup data such as RAID configurations, and what it means when they say it helps them later on in life.
[image: ]
[bookmark: _Toc70099025]Nursery Genie: 
Unlike the other two technologies I have evaluated, nursery genie utilises hardware as well as software to aid in nursery developments. They have several security features which can refuse/accept access into the nursery building as well as all the other features enlisted in figure 3. 
The application was also independently developed by James Richards (director of Care Software LTD) [20] a major downside to this is its cost and the integration is complicated. A major advantage of this integration is the fact it caters for many companies needs and has a wide array of options for consumers to choose from and does support some form of integration into existing technologies. 
[image: ]
Figure 3
[bookmark: _Toc70099026]Summary:
My research highlights the importance and the need for daily reporting systems, particularly during the COVID-19 pandemic. Parents now have less time to complete tasks, [17] and women now take a lesser involvement in childhood developments.[19] 
In this proposal, I looked at the dietary implications [1,2,11] and how they can be managed using official guidance from the Welsh Government. This proposal also highlighted early years and cognitive developments. This was done via years and months using a tabular format which was informed from an evidence-based study, by the time children are between four to five they should have hit several milestones, this could be used by Little Minds Connect as a reference points to ensure no child within their establishment is left behind. 
This proposal also highlighted historic changes to childcare development in which mothers and fathers are now more equally aligned. Data protection is paramount when dealing with sensitive information from all age groups but even more so when dealing with a child’s information as the information stored must be agreed upon by the parent Moreover, this study also looked at face-to-face learning vs. online learning which noted no key difference in learning outcomes, although those who lacked any social interactions were more likely to feel depressed. This study also highlighted several existing technologies that businesses may opt to use however, these are not a bespoke approach and rather, open to many different businesses and therefore, leaves very little room for personalised adjustments and may suffer software bloat.
[bookmark: _Toc70099027]CHAPTER 3 - RESEARCH AND/OR DEVELOPMENT METHODOLOGY 
The chosen research methodology will use a mixed-method approach forming most of the basis of “Saunders research onion” [16]
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[bookmark: _Toc70099028]3.1.1 Philosophy
The chosen research philosophy is going to be positivism as I am working with observable realities, it also has a vigorous process for selling an idea, or some sort of empirical experimentation. This study can explore a hypothesis deeply which will make analysing elements considerably easier. This is not ideal for information that cannot be measured, therefore further research approaches will be used as shown below. [16]
[bookmark: _Toc70099029]3.1.2 Approach
The inductive research approach will be used as it allows me to explore the information more clearly, this also allows me to expand its flexibility, and closely follows the context and supports the generation of new information which can be developed to aid new theories. This is quite limited as it begins with a single observation and not a collective one.[16]
[bookmark: _Toc70099030]3.1.3 Strategy
This paper will use case studies to determine outcomes and collection methods. Case studies allow for a lot of detail to be generated that would not commonly be easy to obtain when compared to other research design methods. This method also allows for the experimentation of project ideas which can be adapted easily, this comes with the added benefit of being easier to test later. A major downside to this method is its inflexibility for the wider population, meaning this is only suitable for a sole individual rather than a group project and thus, makes it difficult to generate a cause/effect conclusion. [16]
[bookmark: _Toc70099031]3.1.4 Time Horizon
The chosen time horizon will be longitudinal as the study primarily focuses on early years education, results will be determined over time, this will help analyse meaningful information. Using this method will help showcase patterns over time (such as page visitors or if something is successful and ultimately help establish a cause-and-effect relationship). As this method often takes a long time, a set timeframe must be followed on when findings should be concluded.[16]
[bookmark: _Toc70099032]3.1.5 Data Collection
The study will utilise the mix-method approach to further validate data collection, it will use qualitative and quantitative means of collection as this is considered a more “rounded” approach. [17] Using only one method means I am only gathering one type of data; this is not ideal as it is biased and to overcome this, I will use two methods and thus enables are more in-depth data collection. The use of more than one type of data collection also means I will be able to generate graphs that could be used to evaluate trends.[16]
[bookmark: _Toc70099033]3.1.6 Evaluation Criteria
This paper utilises a prototyping methodology and therefore, gains real insights into a client’s thought process. The evaluation criteria will be determined by the clients functional and non-functional requirements, it also will be determined by the aims and objectives set out at the beginning of this paper.
[bookmark: _Toc70099034]3.1.7 Methods of Testing
Several different testing solutions will be used within this paper, including unit testing, system testing, usability testing, and finally acceptance testing. Using a wide array of testing methods enables the smooth running of any application, and ensures the client gets the best possible solution at the end of the project.
[bookmark: _Toc70099035]3.2 Development Methodology
[bookmark: _Toc70099036]3.2.1 The use of prototyping:
The chosen developmental methodology will be prototyping, as this study works using a real client (Jo Davis). several functional prototypes should be showcased to the client to ensure it meets the chosen recommendations and fulfils the expectations of the client. 
This methodology hopes to reduce the time and cost of the project as it improves the quality of the specification’s requirements from the customer. [26] This type of methodology also ensures the client is involved in all aspects of development and design, this gives them a sense of oneness and ultimately puts the developer on track if they may be heading down the wrong track. 
However, this study is conscious that there are disadvantages to this methodology such as it being time-consuming if user and client requirements are not being met with the incorporation of multiple prototypes which could also lead to the project costing more, to work around these implications a clear, and concise document analysis will be conducted with the client to grasp a real understanding on exactly what the client envisions. 

[image: Prototyping Model in Software Engineering: Methodology, Process, Approach]
[bookmark: _Toc70099037]3.2.1 Software 
· Microsoft Gantt Chart will be the chosen planning tool used as it allows for the highlighting of tasks with its delegates of when and how each task will be completed.
· Visual Studio Code: The use of Visual Studio Code will be the chosen IDE as it has many functional benefits vs no IDE such as an inbuilt debugger, code auto-complete and much more – using this will increase the productivity of such a system and lead to a properly constructed system with relevant indentation and comments. This system will primarily use HTML, Bootstrap MySQL & PHP. 
· XAMPP: XAMPP will be used to maintain a virtual host (V-host) within the local machine so the application can be run successfully which aids in the development and implementation of such a project. It is also open-source with a user-friendly user interface. 
· PHP & MySQL: (PHP will be used to store relevant parent/teacher information within a database, this will mainly be directly for the login form, and whenever new information is inputted by the tutor or parent. SQL will be used to create relevant tables.)
[bookmark: _Toc70099038]3.2.1 Hardware
· A computer with relevant specifications to fulfil tasks needed to complete the study and its developments will be needed as this is software-based.
· A web browser will be used to showcase the created PHP files and for relevant debugging processes.
[bookmark: _Toc70099039]CHAPTER 4 - DESIGN & IMPLEMENTATION 
[bookmark: _Toc70099040]Proposal of early years daily reporting system: 
This section aims to look how a potential deployment which will aid a client (Jo Davis) she currently runs an early establishment, and her paper-based reporting system is old and outdated, they are concerned about greenhouse emissions they produce and to do their part for the environment they want to swap to a digital system that can solve this problem. 
As this is a proof-of-concept Jo Davis the owner of “Little Minds Connect” has stated the version this paper aims to create is to be simplistic. As this is an early year reporting system children are often unable to communicate everything they have done during the day in class, the paper-based system isn’t practical as it takes time to talk to every single parent in the class.









[bookmark: _Toc70099041]System timeline (Gantt Chart)
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[bookmark: _Toc70099042]Operational Schema: 
	Administrator
	Teacher
	Parent & Children

	Can login using a created email and password defined by the programmer of the system.
	Can login into the system using a predefined password and email address.
	Can login into the system

	Can change their details such as their password.
	A teacher can change their password.
	A parent can change their password 

	Can add a parent, teacher, and child account (Or inactivate it) 
	Publish multiple daily logs based on a drop-down menu of children assigned to them.
	Use a drop-down menu to view daily logs for a specific child

	Can Establish relationships between their users.
	Send a log to the parent
	View multiple logs on multiple relatable children.

	Can change the information of the teacher, parent, and child. 
	Edit pre-existing logs 
	Filter daily logs by date, or ID.

	Can filter results by ID, name, Email address or active status.
	Delete daily logs
	

	Can see specific users and see established relationships already created.
	Filter logs by ID, date, age, parent, teacher, or active status.
	

	Can reset all accounts (in case they have forgotten their details)
	
	


[bookmark: _Toc70099043]Data Dictionary - Children
	Field
	Type
	Specs

	Id
	Int(11)
	AUTO_INCREMENT PRIMARY KEY NOT NULL


	name
	VARCHAR(255)
	

	age
	VARCHAR(255)
	

	notes
	VARCHAR(255)
	

	Parent_id
	INT(11)
	

	Teacher_id
	int(11)
	

	active
	Int(11)
	

	Published
	BOOLEAN
	


[bookmark: _Toc70099044]Data Dictionary – Users (rELEVANT ONLY TO THE ADMINISTRATOR OF THE SYSTEM)
	Field
	Type
	Specs

	ID
	INT (11)
	AUTO_INCREMENT PRIMARY KEY


	USERNAME
	VARCHAR (255)
	

	PASSWORD
	VARCHAR (255)
	

	TYPE
	INT (11) 
	(“ADMINISTRATOR”, “TEACHER”,”CHILDREN” )

	ACTIVE
	INT (11)
	

	CREATED_AT
	TIMESTAMP
	

	UPDATED_AT
	TIMESTAMP
	

	
	
	


[bookmark: _Toc70099045]Data Dictionary – LOGS
	Field
	Type
	Spec

	Id
	INT(11)
	AUTO_INCREMENT PRIMARY KEY


	LOG
	TEXT.
	

	TEACHER_ID
	INT (11)
	

	CHILD_ID
	INT (11)
	

	DATE
	DATE
	


[bookmark: _Toc70099046]Data Dictionary – PARENTS
	Field
	Type
	Spec

	ID
	INT (11)
	AUTO_INCREMENT PRIMARY KEY



	NAME
	VARCHAR (255)
	

	EMAIL
	VARCHAR (255)
	

	PASSWORD
	VARCHAR (255)
	

	ACTIVE
	INT (11)
	


The relationship defined on the post topic table says that the topic with id 1 (Robyn Young) on the topics table belongs to the post with id 1 on the posts table. The same holds true for the topic with id 2 and post with id 2.
[bookmark: _Toc70099047]Data Dictionary – TEACHERS
	Field
	Type
	Spec

	ID
	INT (11)
	AUTO_INCREMENT PRIMARY KEY



	NAME
	VARCHAR (255)
	

	EMAIL
	VARCHAR (255)
	

	PASSWORD
	VARCHAR (255)
	

	ACTIVE
	INT (11)
	



[bookmark: _Toc70099048]4.1.1 Project Requirements
[bookmark: _Toc70099049]Functional Requirements:
	Functional Requirement
	Required? 

	A teacher must be able to login and see relevant children
	Required 

	A parent must be able to login and see many of their children
	Required

	Parents should see relevant information about their child.
	Required

	The information provided must inform the parent of the child’s daily activity.
	Required

	The option to alter teachers, children, and parents should be given to the administrator
	Required

	The option for additional children information such as foods they are allergic to.
	Required

	A timestamp on each log so the parent can keep track of the dates.
	Required

	Encryption techniques used for privacy reasons.
	Required

	The use of consistent branding.
	Required


[bookmark: _Toc70099050]Non-functional Requirements: 
	Non-functional Requirement
	Required? 

	Friendly looking user interface
	Wanted

	The use of input masks enables parents to comment back to the tutor.
	Wanted.

	A consistent colour schema and overall design concept, for example, Schneiderman
eight golden rules for a great looking user interface. [25]
	Wanted

	The system should allow scalability if the business decided to upscale. 
	Wanted
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[bookmark: _Toc70099051]4.1.2 System Models
[bookmark: _Toc70099052]General Site Map:
[image: ]
Figure 4 - Site map customer-facing
A sitemap has been constructed to showcase the hierarchical chain of the website because some of these elements are quite complex which involve multiple pages, new sub diagrams for each site has been designed and constructed. 
Figure 4 highlights the site in its entirety on what exactly a consumer would see, they will be presented with a home button that will showcase relevant information about Little Minds Connect, the about us page will showcase exactly what Little Minds does and how this website helps them stay connected with their children, if for any reason the parent becomes unable to access the website or if they have other general questions, a contact us page has been designed. 






[bookmark: _Toc70099053]Administrator Site map:
[image: No description available.]
Figure 5 - Site breakdown (Administrator Area)
The administrator page is where most of the logic and relationships are made, as you can see an administrator can do multiple things and has full authority over the entire website. The administrator can manage the teachers, parents, and children such as changing their names changing the relationships between parent/teacher / children. The administrator will also be able to add a new parent, teachers, and children and the third section within diagram 5 showcases how the relationships are made within the “child” database.




[bookmark: _Toc70099054]Staff Accounts Site map:
[image: ]
Figure 6 - Teacher site map
The teachers of the system would be created by the administrator as shown in figure 5 previously therefore, the teachers will have predefined credentials that they can use to login into the system, for confidentiality reasons, the teacher and all accounts within this system have the option to change their password which is encrypted and thus not even the administrator can access it.
The teacher will be able to view a full list of predefined children that the administrator has set up for them, they can toggle between different children and post new logs which will be sent directly to the parent, they can also edit or delete existing logs.





[bookmark: _Toc70099055]Parent Site map:
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Figure 7  - Parent site map
The parent will again be given a predefined password which they can use to login which they can then change by themselves. The parent will be able to view related children as set by the administrator of the system, they will be able to use a toggle (or drop-down menu) to showcase all their children and all their children’s logs added by the teacher, they will also be able to search for keyword, or organise the logs by date.
[bookmark: _Toc70099056]ERD  
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An ERD (Entity Relationship Diagram) can be used to showcase relationships between different elements within a system, for this system, A parent will be set with a primary key and a name, a parent can have many children and many logs, a teacher can have many students to write personal logs about, the relationships within this system are established within the child section, and finally brought together within the “daily log” element, which will present a logid, a timeid and the time that log was created.
[bookmark: _Toc70099057]Flowchart
Login Flow:
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Establishing relationships:
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	Page
	Description

	Home (Index.html) [image: ]
	Home
The first page is the home page, here individuals will be presented with several images and information, on what exactly Little Minds are and how they can interact with it.
It will also feature a banner that represents Jo Davis (the client) business.
The system will also incorporate the use of consistent company branding so individuals that might use the system understand and recognise it based on its colours, logo, and labelling.


	About us: (aboutus.html) [image: ]
	About us:
The about us page will feature a few images on exactly what Little Minds Connect is which features many images relevant to the text next to it. 
Like the previous home page, it will also showcase an attractive banner and a navigational bar.

	Contact us (contactus.html) [image: ]
	Contact us:
The contact us page is somewhat the same design as the Home page featuring a banner, several images, and some text illustrating the way individuals can contact the client in an event of a system failure or other general enquiries. 

	Administrator Login: (administrator/index.php)[image: ]
	The system will have three login sections – the first is the administrator section which provides a hyperlink back to the homepage, a button, some text on how to log in and finally a password and username element.

	Teacher Login (teacher/index.php) [image: ]
	The teacher login will be the same as the administrator and parent login, giving them instructions on how to use the system, and providing a hyperlink back to the homepage if the user pressed the wrong button.

	Parent Login (parent/index.php) [image: ]
	The parent login will showcase a hyperlink back to the homepage and showcase relevant help to the parent if they got stuck on this element. A username (or email) is provided by the administrator, and then can be used by the parent to login into the system.

	Administrator – add new teacher[image: ]
	The administrator will have many ways in which they can manipulate the system, the first image to the left showcases how they would use the system to add a new teacher, an email password and name is needed and also the incorporation of an active status so only relevant personnel can use the system. 
The finished results will be submitted and transferred underneath the submit button and showcase all relevant teachers within the system. The administrator can use the filter functionality to filter teachers by name, ID, email, or active status – the administrator can also change or delete teachers.

	Administrator – Add a new parent: [image: ]
	The administrator can add new parents using the button provided, they will need a name, password, active status, and email address. 
Once this has been inputted the data is transferred underneath the element and the administrator can filter options between all registered parents on the system by ID, name, email address or active status – the administrator can also inactivate parents or edit credentials.  

	Administrator – Creating Relationships: [image: ]
	This page is perhaps the most complex as this is where all relationships will be made. 
A child can be added using the dialogue provided, they will need a Name, an age which parent belongs to, and which teacher they belong to. An administrator can add a child to the pre-existing relationship by editing the relationships within the dialogue listed underneath the “add new child” element. 




[bookmark: _Toc70099059]4.2 Implementation 
The implementation process used a prototype methodology and therefore it enabled real-time communication between the project and the client (“Jo Davis”). The client gave several functional and non-functional requirements, and this project implemented such changes based on the recommendations from the client. There were two revisions in total, each revision that was implemented/added was a direct result of the communications with the client and thus ensured it met the expectations of Little Minds Connect.
The client was showcased a short demo video that highlighted how the system would function, they would again be presented with the opportunity to provide informative feedback.  During the discussion, the client highlighted several key observations such as the levels of access for each user account – this is where the client understood that proper folder structure and password encryption was adhered to and therefore, made any potential cyber-attack unlikely. The client also understood the admin had complete control over the system and had features available to them such as deactivating or activating user accounts. 
The client was also concerned about the appearance of the system and therefore, it was explained the functionality of the system must first be addressed before the customisation of individual front-end developments can begin.
Some elements were not conducted such as an email alert system which would send an email to the parent whenever a new log was added by the teacher – this was mainly down to the lack of experience and the lack of an SMTP integration into the project, an API was considered such as Mailchimp [28] however, these were often costly and time-consuming and thus, were rejected as this project did not have an unlimited amount of time or funds. There were several problems at the beginning of the project such as conceptualising the relationships between teacher, parent, and children.
During the design it was noted that there were a few elements that would not be compatible in the real world as the data structure that was proposed by the client didn’t work in practical terms, therefore, a revision was suggested with proper design documentation such as the use of ERD’s, normalisation and flowcharts which helped in the development of the system and gave the client a better understanding on what the system will do and what the system will not do.
This study was also conscious that the information stored by the system must adhere to data protection laws particularly when dealing with children’s data which could come under a protective category therefore, a discussion commenced which described the importance of ensuring data is kept up to date, is not stored for longer than needed, how they can ensure it is secure, and if and when they need to back up the data.
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Figure 8 - hierarchical structure.
The client was concerned about the hierarchical structure which could pose a security risk for potential cyber-attacks however, I showcased clear segregation of folders which means the system is setup logically and make any potential cyber-attack unlikely. Parent, Admin, and teacher have their own elements and functions that are only accessible to that subgroup.
[image: ] [image: ]
Figure 9  - Password encryption on all users
The client also was distressed about security flaws therefore, proper password encryption was adhered to, and clear validation was added throughout the system to ensure users input were consistent and correct.
[bookmark: _Toc70099061]4.2.2 Software Testing:
For the finished product to be fit for purpose as well as fulfil both the user and client requirements, several different tests were conducted to ensure the smooth running of the system. The reasons for the use of multiple tests is because each element allows for different functionalities to be tested – giving a well-rounded look at each element and thus, giving a more complete product to the client.
[bookmark: _Toc70099062]4.2.3 Unit Testing
The website was constructed using several different elements including PHP, MySQL, Bootstrap, HTML, and other relevant styling sheets. The coding practices adopted used unit testing to ensure the methods, subroutines, and classes functioned as intended. 
This meant I could test small sections of my code to ensure it met its desired tasks and met the client requirements. Smaller tests have added benefits such as making it easier to implement a cross-system coding practice which makes debugging the code easier, reduces the cost for testing and bug-fixing, increased efficiency of code improvements and maintenance, simplified interactions due to the separate module testing implementations, errors can be detected at an early stage of the development methodology, however, there were also many disadvantages to this way of testing such as it being difficult to write quality unit tests and the whole process of testing is very time-consuming. [28]
[bookmark: _Toc70099063]4.2.4 System Testing
This study wanted to evaluate how the complete system would function once it was compiled into an integrated software product and therefore, system testing was conducted to ensure everything worked as intended. It bargains by testing the validation rules, constraints, and trying to find errors that a common user might encounter. This element somewhat tied in with the acceptance testing element as for this section the client was asked to trial the new system and to create detailed logs on what errors they might encounter (if any). This then would be fed back to the programmer to investigate. During this section, no known errors or spontaneous situations were encountered and therefore the system was integrated successfully into Little Minds Connect.
[bookmark: _Toc70099064]4.2.5 Usability Testing
The use of usability testing was conducted with users to ensure no unexpected errors were presented and the system functioned as intended. During the development and implementation process, this study utilised Ben Schneiderman “eight golden rules of interface design and development” this meant throughout the entire process this study was conscious of eight key areas which included striving for consistency, seeking universal usability, offer informative feedback whenever an error did present itself, design dialogues to yield closure or help whenever a user got stuck, the prevention of errors using properly designed testing structures, permitting the user to reverse one's actions through the use of hyperlinks or buttons, keeping the user in control, and an attempt to reduce short-term memory load through the use of pictures or easy to read modules. [29, 25]
[bookmark: _Toc70099065]4.2.6 Acceptance Testing
The acceptance testing element was somewhat combined with the system testing element – the client was given the system to use over 1 week to ensure no unexpected dialogues were created and the system functioned as the client intended. Based on the information given back to the study, implementation could be revised or improved which ensured the client was happy with the system in its entirety.
[bookmark: _Toc70099066]CHAPTER 5 – EVALUATION
This paper primarily evaluated existing literature with the incorporation of limited primary research such as real-time document analysis from the client of Little Minds Connect and the development, implementation and testing of a fully functional system. The information gathered from the document analysis highlighted a clear need for a digital conversion which will save time and the environment for the client. 
There were several elements that this paper considered during the literature review such as an introduction into existing reporting tools (which there were few), how a healthy diet can contribute to a healthy lifestyle in terms of learning within the classroom, milestones in childhood development, historical changes to childcare settings, data protection and face to face learning environmental studies. 
Several useful insights were gathered by this research that also somewhat correlated with the primary research conducted (such as needing new solutions to keep up with current technological trends) Several objectives were stated at the beginning of this document which this study believes were met, some in full and some in part.
The first objective was about conducting a literature review which this study has done using a wide array of methodology research techniques such as secondary and primary research. The second aim was a document analysis into existing paperwork by Little Minds Connect so the system that was created can be designed and implemented easily. 
The system should allow parents to view daily logs from multiple children with relevant information including what they ate, how they slept (if they do) what they had done on that day, and any other relevant information about that child, this would then be evaluated against the system objectives and evaluation criteria, this study then concluded the findings and considered future developments. Several ideas were generated during the design, implementation and testing of the system; however, a lot of the ideas were not needed as these ideas were not set out by the client during the design phase, I also had a lack of experience when it came to implementing systems such as a timeline feature or an email alert system. 
The decision-making process was determined by the design phase, this study created several operational schemas such as wireframes, data dictionary, system models, functional / non-functional requirements, and a project proposal while ensuring the prototype methodology with the client was followed to ensure enough time is given for potential revision. This study considered the users of the system which was gathered during the document analysis with the client, they do not need to know how it functions, but they will need to know how use the system and what they can gain from it (input/output).
As previously outlined in a previous segment the relationships between different tables were a problem in development as I could not understand how the tables would interconnect as this system dealt with three different entities therefore, several conceptional models were designed to further understand these relationships. Thanks to the system models and discussions with experts in their field I was able to design, implement and test a fully functional system as seen within the demo video. 
[bookmark: _Toc70099067]CHAPTER 6 - CONCLUSIONS AND RECOMMENDATIONS 
[bookmark: _Toc70099068]6.1 Conclusions 
To summarise, the original project was to evaluate existing literature with the incorporation of a fully functional system that would transform Little Minds Connects old system into a fully digitised service. This also came with the added benefits of being more environmentally friendly and increased productivity, helping engage teachers and parents to have an instantaneous view of a child’s progress within each given day.
Chapter 2 was perhaps the most comprehensive section of this study which looked at several key elements that helped informed any future decision-making processes for Little Minds Connect. The research section used a mix-method approach as it allowed the research to be broadened into even wider spectrums as more than one research method was being utilised and thus, gave a more comprehensive viewpoint when conducting research. This section looked at a few elements such as face-to-face learning vs. online learning which highlighted no significant difference in learning however, those who worked from home reported being more depressed than those they did not although, no difference in grades. 
This section also looked at health implications and how a healthy diet that has been introduced earlier in life opens the child to newer flavours in the future and has some benefits in terms of grades, and overall health of the child. This study also looked at the differences in parental involvement stating fathers and mothers are more equally aligned which also could be tied into the culture composition of childcare developments which states more men are now involved in the childcare provision compared to previous years. [4,2,5] Finally, how data protection laws with the incorporation of other legal implications – this highlight data must be secure, safe and stored only if needed.
Several developmental frameworks were followed during this study as chapter 3 highlights. I chose a research method such as a mix-method approach as it allowed for more information to be collected from more than one sources, including the use of prototyping to gather a real understanding of exactly what the client of Little Minds Connect wanted to be developed, this allowed for the refinement of elements based on actual conversation from the client and thus, giving a more comprehensive finished product to the client.
To finish this study some technologies were used such as PHP and MySQL which is the basis of the finished system and thus, to plan this build at the beginning many requirements were added such as the use of certain software and the reasons for them and the hardware needed to complete the system. The design element used many design methods to give the client a real understanding of what the system will do, and what the system will not do.
A project proposal was first presented to the client to ensure they were happy with the proposed system and no refinements were needed. Once this was finished the client was given several design schemas such as a data dictionary which showcased relations between tables and additional information about the table, the project requirements such as functional and non-functional requirements, system models in the form of ERD’s which helps determine the flow of information and relationships between entities and finally interfaces, after many revisions the system was tested against many set criteria such as unit testing, system testing, usability testing and acceptance testing – the implementation process was then started.
[bookmark: _Toc70099069]6.2 Future Recommendations 
The process of implementing a new system was a new learning curve and therefore, there were several recommended improvements with this project. How the project has been designed has ensured enough scope has been added if or when a programmer wishes to expand its functionality. The first recommended improvement is the use of a timeline feature instead of a CMS (Content Management System), this would give the parent a real understanding of what their child has done throughout the entire day with the incorporation of visual representations. 
The use of PHP and MySQL were a new concept to the initial developer and therefore meant a slow start in the design and implementation process, therefore, in the future, it would be recommended that the programmer kept to a language that they understood better than PHP such as C#. A RAD methodology (Rapid Application Development) would be the preferred choice if this project were undertaken again as the prototyping methodology was incredibly time consuming but comprehensive in fulfilling the client’s requirements. The use of additional features would also be added if time permitted, such as a time logging system that notes whenever a teacher appends an existing log as this would prevent malpractice on the teacher’s part. 
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[bookmark: _Toc70099071]Chapter 2 reflection:
The first chapter was all about existing literature, including existing tools available on the market that businesses may opt for instead of a bespoke system designed by a programmer. My personal experience with this section led me to be quite frustrated by the amount of information presented and I struggled to find relevant information that matched my chosen research area; therefore, I chose a research method that aided me in the research process, I also used the CRAP analysis which assisted me in ensuring the information I did gather was current, relevant, creditable, accurate and purposeful in fulfilling my research questions. Using the methods that I had experience meant I could implement meaningful solutions quickly and with some ease.
During my research I had a section in which I looked at existing tools available to the client, there were a few but to my surprise not as many as I would have thought given the current circumstances. This led me to believe perhaps this was an opportunity within the market to gain a potential profit from such a system. In the future, if I were to do this chapter again, I believe I would organise my workload better using a planning technique such as a Gantt chart to fulfil my obligations to the project. Ultimately, this section I believe was completed successfully however, this section also had a few key areas that could be improved if time permitted it.
[bookmark: _Toc70099072]Chapter 3 Reflection:
This chapter looked at several frameworks that I used within my research processes such as the research methods, philosophy, approach, strategy, time horizon, data collection methods, evaluation criteria, methods of testing and finally the developmental methodology. This section summarised how I intended to inform the research using several developmental techniques as stated above. This section confused me a little as I did not understand most questions being asked and therefore, I had to research the meaning behind each method and make informed decisions using evidence-based means when it came to my write up section. 
This took more time than I would have liked and therefore right from the beginning put me behind my project Gantt chart, this left me feeling stressed as more and more of my workload kept building up, to correct this I worked on the project during the weekend many times which ultimately meant I was ahead rather than behind. If I were to do this section again, I would focus on giving more time to delegates that are an unknown notion to me, by doing this I believe chapter 3 would be a lot smoother in comparison to how I addressed it the first time. In conclusion, this section was done to the best of my ability while being pressed by an impending deadline. 
[bookmark: _Toc70099073]Chapter 4 reflection:
This chapter was perhaps the most time consuming closely followed by the research section. Here we proposed a system to the client which would be used as a decision-making process to ensure the client was happy with the system, I had created for them. 
As this study used a prototyping developmental methodology, I had real-time communication with the client so they could give me a more informed decision based on situations I had crafted – giving a more comprehensive system. This section included wireframes, a project proposal, a system timeline, operational schema, data dictionary, project requirements (as informed by the client), system models such as site maps, ERD’s, and flowcharts and finally the implementation and testing of the system. This section was very time-consuming meaning I had to dedicate much of the project timeline to this section as the system models take a lot of time to generate and conceptualise. This section I am most happy with as it seems like a comprehensive plan on the development of the system for the client, incorporating many design techniques giving a well-rounded viewpoint on what the system is, how it functions, and how I plan on doing it. Once the system was created, I presented a small demo video to the client – asking them to use my system and to pinpoint any potential improvements. The client during this process gave two revisions in total, which were mostly down to the appearance of the system rather than the functionality.
Once the client had used my system and was happy with the way it looked and functioned, I tested the system against many different testing techniques which would mean the system has been properly tested under many different environments again, given a more finished product to the client while simultaneously leaving room for future developments.
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