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INVESTIGATING 

GOAL 

My goal for the personal project (PP) is to develop my skills and understanding of the Internet 
of Things (IoT) and electronics products engineering. I will do this by developing a line of custom 
made IoT devices, including; a thermostat, a button, a smart outlet, a display and an easy-to-use 
graphical web-interface for configuring said devices. This setup will allow me to explore how scientific 
and technical innovation has changed the modern environment, meanwhile developing my skills as I 
build a full line of electronic devices. 

I will build these products to make an environment more practical through IoT devices 
because it will develop my skills and expand what I’m capable of. Designing not only for myself but also 
for others, yet most importantly for a useful purpose, something that is often lacking with my personal 
hobby projects. 

LEVELS OF CHALLENGE & ACHIEVEMENT 

To measure my level of goal achievement, I have made SMART 
goals with differing levels of challenge; making an (1) IoT device 

(ordinary goal), making a set (5) IoT devices (challenging goal), 
and making an environment more practical through a set of 
IoT devices (highly challenging goal); as seen in Diagram 1. 
The highly challenging goal is so because it involves not only 
the creation of multiple electronic devices/products, but it 
also needs to account for its environment. This adds much 
more complexity to the project as practicality is defined by 

people and is not absolute. Now the devices truly have to 
work in serving their respective purpose and need to be easy-

to-use for anyone. This is especially challenging for me because 
even if making it work with the technology is possible, I will need to 

make it work with the people (more effort). 

GLOBAL CONTEXT 

 The most appropriate global context for my project is Scientific and Technological Innovation, 
because it encompasses all aspects of my project. When we observe the meanings of science and 
technology (Figure 1) we get a clear breakdown. 

 

Figure 1: Dictionary definitions of science and technology. 

Diagram 1:  

Levels of Goals. 

Make an 
Enviroment 
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 Science is the knowledge of basic universal 
principles meanwhile technology is taking 

those principles and applying them to 
create practicality (Diagram 2). This 
deeply connects with my highly 
challenging goal, as it is gathering the 

scientific principles to make the 
products work and creating technology to 

increase the practicality of an 
environment. In context of the IBO I  

will be looking at “impact of science and technology on the environment as well as communities”. 

PERSONAL INTEREST & PRIOR KNOWLEDGE 

Since little, I was interested in discovering how everything around me worked. Electronics always 
fascinated me, as it seemed almost like they worked by magic. My dad is a mechanical engineer and he 
could only answer some of my questions. This left me to find out the rest by myself. Over time this has led 
me to develop a personal connection with the topic, as it was all up to me to learn and pursue it. Over the 
past 5 or so years, I have gathered enough prior knowledge to start building and developing my own 
products (Diagram 3). 

 

Diagram 3: Previous products I have made. 

This opened up a world of opportunities as I can build whatever device I’d like learn how it works while 
fully customizing it to my needs. Getting here involved many skills like planning and design, electronics 
engineering, software engineering, computer aided design, 3D modelling among more. These skills will 
be deployed at all stages of my personal project. (Diagram 4). 
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Practical 
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Diagram 2: Relation between Science and Technology. 

Diagram 4: Application of prior knowledge during the process of making an IoT device. 
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Most of this knowledge was gathered online, and through numerous guides and documentation 
published by me and others (Instructables1, GitHub2, etc). Some of this knowledge was also gathered 
from MYP subjects, design and physics were especially helpful for me when starting to create. 

RESEARCH 
A hierarchical outline was used to guide research (Appendix F: Building The Electronics). The many 
research and organisation aspects in the project challenged my research skills. 

HARDWARE 
Researching about what hardware to use in my products I discovered that: Wi-Fi enabled 

microcontrollers exist at a very accessible price3, 3D printed cases have multiple types of joints to close 
enclosures like snap joints, friction fits, or screws4, and the orientation of a 3D print can have a huge 
impact on the strength of the case5 (Diagram 5). 

 
Diagram 5: Differences between orientation when 3D printing a cuboid with text. 
 This new learning got applied to the project, orienting me towards; using ESP8266 Wi-Fi 
modules, using friction fit joints for my 3D printed cases and how I should print them. 

SCIENTIFIC PRINCIPLES 
 Researching scientific principles behind radio waves I learnt; how waves can travel, through sky 
wave, space wave and surface wave (Diagram 7)6 and how link-budget7 determines how far a signal can 
travel (Diagram 6). 

                                                   
1 (Pizzolito, Ploopy, 2018) 
 
2 (Pizzolito, Gangster45671 – 
Overview, 2018) 
 

3 (mdiaconescu, 2016) 
4 (Adafruit Industries, 2018) 
5 (Muse, 2017) 
6 (Ve6xl) 

7 (Sattel, 2016) & 
(MARSHALL BRAIN, 2001) & 
(Spiess, ESP8266 Range 
Test, 2016) 

Vertical
• Weakest (Low Layer Area) [Same as 

Woodgrain]
• High Text Resolution (Printed on the Z 

axis)

Flat
• Strongest (High Layer Area) [Like 

Woodgrain]
• Least Text Resolution (X, Y < Z)

Horizontal
• Medium Strength (Moderate Layer Area) 

[Similiar to Woodgrain]
• High Text Resolution (Printed on the Z 

axis)

Diagram 7: Ways of radio wave travel. Diagram 6: Sample Link-Budget Calculation & Graph. 
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I also looked into different types of recharable battery technology (Appendix A: Research & 
Findings) which revealed which battery types could hold more charge by their size and weight8.  

SOFTWARE 

 While researching software my focus was on making device’s software use low-power and how to 
make client-software easy-to-use. I learnt that the ESP8266 has deep-sleep modes that conserver power9 
and summarized key points to minimalistic, user-friendly web design10 (Appendix A: Research & 
Findings). 

SOURCE ANALYSIS 

 Three of the most valuable sources were to be evaluated; Maker’s Muse11, Andreas Spiess12 and 
Autodesk13. They are a young, and an older youtuber, and a company; each has different perspectives on 
teaching what they share, yet they all succeed in different ways. An OPVL analysis was completed 
(Appendix B: Source Analysis & OPVL). 

PLANNING 

PRODUCT SPECIFICATIONS & SUCCESS CRITERIA 

 When creating success criteria, because I’m building a system, there are many aspects that can 
be assessed (Diagram 8). 

 

 Noting that all these aspects should be accessed specific specifications that define characteristics 
of a high-quality outcome were created. For each topic, what the key research suggested was 
transformed into a highly-relevant question that could be assessed. Additionally, ACCESSFM was also 
used, which is a standard assessment for product design14. 

                                                   
8 (PowerTech Systems, 
2015) 
9 (Spiess, ESP8266 Sleep 
Modes, 2016) 

10 (Studio, 2017) 
11 (Muse, 2017) 
12 (Spiess, ESP8266 Sleep 
Modes, 2016) 

13 (Sattel, 2016) 
14  (Marsh, 2017) 

IOT Device

Hardware
Electronics

Casing

Software
Firmware

Userware

IOT System

Input

Button

Thermostat

Output

Outlet

Display

Integration

Hub

UI

Diagram 8: The different aspects that can be assessed in an IoT system, the topics (left) and devices (right). 
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 The result was the table 
beside (Table 1), which 
shows ratings for each 
product against all the 
specifications; allowing for an 
average success score. 

    Summarizing research, 
each device must be: 
- a good product design, 
as assed by ACCESSFM 
- the electronics must be 
easy to interface/debug and 
repairable/durable 
- the casing must come 
together accommodating the 
internals 
- the firmware must be 
flexible for remote-
reconfiguration 
- the user-ware must be 
easy to use, and scalable. 

 By not only 
summing/averaging the 
scores (rated from 0-10) but 
also putting each score in a 
technology(practicality) or 
science(core-principle) 

 category further insight is gained into how well aspects of the global context were used. This was a 
significant change of criteria during my project which delivered more perspective, other than moving away 
from simply using ACCESSFM initially. 

 This will allow me to access my product myself, however tests with other people will also be run. 
Asking them specific questions (like the ones in Table 2) to further evaluate my product. Including what 
they would use my product for, using an industry standard technique called user-cases. (As who I want 
what, so that why)15 

User Questions 

How long did it take you to setup the system? 

What would you use this system for? 

Is this system useful? Would you buy it? 

What's good and what could be improved? 

Would it make your environment more practical? 

Table 2: User Assessment Questions. 

                                                   
15 (Pizzolito E. , 2018) 

Table 1: Specification Assessment and Success Criteria. 
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ACTION PLAN & PROGRESS CHECKING, WORK BREAKDOWN & PLANNING 
SYSTEMS 

 At the start of the project I made an action plan and a progress checklist, however once reading 
up on the PP criteria. It became clear that better organisational/self-management skills would be needed. 
This resulted in the creation of the Work-Breakdown-System (WBS) and the Product-Breakdown-System 
(PBS). With such systems work that needs to be done and/or components of a product can be broken 
down into much smaller individual pieces/tasks hierarchically. Combined with specific deadlines and 
technology-aid (Excel) it is possible to automatically track progress and changes while planning short- 
and long-term specific tasks. With these systems I can see exactly what is the next small logical step that 
needs to be done to complete the larger comprehensive PP. 

 The WBS can be seen in Appendix C: PP & Product Plan. Combined with the process journal and 
the fillable columns the plan/system can keep a comprehensive record of the process. The usage of the 
plan shown by the “Actual End Date” and completed columns meant that any changes would 
automatically be flagged (as late) and would then be justified in the process journal; for example: all the 
lates marked after 09/09/2018 were caused by shifting the schedule back one week as an unexpected 
holiday occurred. This system also let me reflect-back on what I had done at any point of the project. 

 The PBS works much in the same way but keeps track of components of my IoT system that 
need work rather than work itself (Table 3). 

 

 In summary, these self-developed systems greatly helped me effectively task and time manage 
independently. Other self-management skills such as auto-tracking systems helped in keeping me in 
check. However not all went to plan, and affective skills and perseverance were required. Such as when I 
had to cancel one of my products, the IoT hub. It was simply too complicated and not practical with the 
rest of the project logistically (See Appendix D: Issues in the Proccess).  A plan does not guarantee 

Table 3: Product Breakdown System, breaking down individual components in the IoT system. 
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perfection following it. That said my self-management improved significantly through the project, through 
new strategies such as the breakdown systems to manage such a complex task. 

TAKING ACTION 

THE PRODUCT & IT’S OUTCOMES 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 9: Process of creating each IoT device… (4 of them) 

 Once all my materials had arrived from online purchasing and I had planned the functions of each 
device, I was ready to begin a 9 step process to develop each device, as shown in Diagram 9. This starts 
with: 

1. circuit design using EasyEDA, then  
2. I build the circuit on a test breadboard for prototyping, once I am ensured the circuit will work, I 

move on to  
3. making a permanent soldered version, from there  
4. I develop the firmware and upload the code to the ESP8266, then  
5. I write the software to run on the backend and interact with the firmware, to finish this  
6. I debug the code with the help of a serial monitor until all is working, with working electronics I 

can  
7. measure the physical dimensions of the electronics with an electronic calliper to model a 

Computer Aided Design (CAD) model of the enclosure, 
8.  this enclosure can then be turned into reality via a 3D printer, the last step is to  
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9. fit the electronics inside the casing. 

 This multi-step process that I developed by making many other electronic devices has proven to 
reliably deliver highly functional and high-quality products, it makes sure all aspects are worked on. In the 
context of my PP, it has allowed me to meet my outcome successfully; I was able to greatly develop my 
skills and understanding of IoT and electronic engineering. By creating not one, but four IoT devices, as 
shown in Evidence of Product. I know that I highly achieved my goal because I went from never making 
an internet-enabled device to making 4 fully functional ones. As proven in Product Evaluation the 
products comprehensively met most of their extensive criteria(s) for success; 

- being small (barely fits in 3D-printed cases) 
- functional (actually connects and interacts) 
- easy-to-use (single QR code scan to setup [EZ-Scan]).  

They succeed at developing my skills (from nothing internet connected to this feat), I managed a 
working system. 

 The goal was reached in a very complex way with such a task of building a whole line and system 
of IoT products, many steps were taken; however, each step can be categorized into either, scientific or 
technological (as seen in Diagram 9). This splendid match and categorization between steps of the 
project and the global context allows it to be explored in a much deeper level. By using the science in said 
steps then making it practical in other steps.  

 Perhaps the main skill exercised is thinking skills, as this is a critical problem-solving project. It 
required to transfer learning from other disciplines to tackle circuit design (see Appendix G: Designing the 
Electronics), because it has many aspects. It took creative skills to build the electronics layout (see 
Appendix F: Building The Electronics). Software development required the most critical thinking skills (see 
Appendix E: Software Development), to solve problems and get functional. This was a complicated 
project that offered an opportunity to practice and improve my thinking skills. Furthermore, having so 
many different areas within; many specific points of research were applied for each aspect/step.( Further 
elaborated on: Appendix E: Software Development, Appendix F: Building The Electronics, and Appendix 
G: Designing the Electronics) 

GATHERING IDEAS AND SHARING IDEAS WORTH SPREADING 

 Although most of my project was just research based, after I hit the problem of having to axe my 
IoT hub I had to see what I could do where research wouldn’t help. This lead me to talking to the school’s 
IT department to gather their ideas on what could be done to fix the issue (See Appendix H: Interactions 
With I.T.). Gathering their ideas required communications skills which proved very valuable. Other’s ideas 
can often show you something you had never even considered. Working with them I got over a major 
barrier. 

 After completing my product, I was inspired by what I had learned and how much effort it takes to 
build specialized devices but also how rewarding it can be; I decided this was an idea worth sharing and 
that I would present a TED talk. In this TED talk I will deliver a speech to a large audience (±400 people) 
and through online video platforms. By sharing my idea of Learning to Make, I will be helping others to 
succeed and taking responsibility for my own actions and ideas (See Appendix I: Preparing for a TEDx 
Talk). Planning this talk required deep thought on my personal project and many modes of 
communication with the TED team, including email, meetings, rehearsal and social media. I have never 
done any sort of public speaking before and this event shows just how much I developed my social skills 
from the beginning of the project. My IoT system can be configured to do anything, therefore what people 
use it for is what make it valuable; communication is a key element in making my product practical. 
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REFLECTING 

PRODUCT EVALUATION 
 My goal was kept the same, except that it was expanded upon to include the improvement of my 
software design skills, which helped my products meet their criteria.  
 Since my product was not only meant for me to make but also for users to use; there were two 
sets of specifications. The specifications for me included things like build time, and debuggability which 
are irrelevant to the customer. Customer specifications are more question/prompt driven, rather than 
numerical. 
 My specifications are based odd ACCESSFM and sections of development (See Table 1). Each 
product has a sum score that shows not only how each device compares to other devices but also in a 
percentage how far they are from a theoretically perfect product. On average the five products (button, 
screen, outlet, temperature logger, and user-interface/backend) scored a percentage of 66% perfect, that 
is they are only 33% away from reaching a maximum score on all the rigorous and multi-faceted range of 
specifications. This is impressive as products that meet every aspect extremely well are almost 
impossible. This shows that the goal of making a series of IoT devices was met to a very high level within 
the categories of general product design (ACCESSFM), electronics, casing, firmware, and user-ware.  
 

However, to meet my goal of improving my product design skills I needed to make a comparison 
to my previous skills. At around 50% of the creation stage, I stopped to self-reflect by pre-accessing the 
products I had built so far (See Table 4). Using simply ACCESSFM specifications the improvement in 

product scores (and therefor my product development skills) was on average an extra three points from 
half-way to end of product development. This translates into an improvement of six points from beginning 
to end of product development, within the context of these specifications that is very significant evidence 
of developing my skills, as it means that I was not only able to make functional baseline products, but also 
improve them by 7.5% ((3/80)*2) to form final products. In summary, I went from having medium product 
development skills and no knowledge in IoT to creating a high-quality system and developing advanced 
skills in various areas of the project. Therefore, developing my skills to a highly challenging level. 

 
To make an environment more practical with my IoT devices, it was not enough for me so simply 

access my own products. I had to ask a random selection of test-users to see if it would in their minds 
have the potential to make an environment more practical. To do so I demonstrated, used, and 
interviewed my product to a wide selection of eight users; ranging from ages of 15 to 44. I guided them 
towards the prompts in Table 2 after they tried my system for themselves (See Appendix J: PP Exhibition 

Table 4: Progression table showing improvements in my products (and skills) from half-way to end of product development… 
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Planning & External User Feedback for raw interview data of most significant responses.). The results 
from this real-user testing are summarized & justified in Table 5 below. 

Specifications Achievement Justification 
Ease of Setup 

/Configuration 
Users who had an idea of use in 

mind (75%) said that they would be 

able to in not a very long time 

(within 30 mins). However, others 

thought that the system lacked 

some guiding instruction or pre-

sets for use-cases (12.5%). 

Three quarters of the users being able 

to find a use shows that the product 

was highly successful in making itself 

easy to use. Meanwhile, the rest 

might simply not be used to this new 

technology or weren’t able to use the 

product. 

Usability, 
Commercial 
worthy? 

50% of users were new to the 

technology and had some trouble 

finding a personal use, while 37.5% 

of users who have used IoT 

systems before were overwhelmed 

with the possibilities of such an 

open and versatile system. 62.5% 

found a personal use for the 

system as is, and 37.5% would use 

it with a slight tweak (eg. Bigger 

display, faster response). 25% of 

users found that the idea was 

viable for commercial production. 

The majority of the users, even those 

who had used IoT before were 

surprised by the versatility of the 

system, showing the high level of 

innovation achieved by the system. 

Some users needed tweaks for their 

application which is inevitable for 

such a system, but one user even 

offered to (financially) support this 

system if it was to go into production. 

This demonstrates that the product 

has reached a level of quality that can 

be seriously considered for further 

commercial development. 

Aesthetics / 
Build Quality 

75% of users liked the prototype 

aesthetics and the 

retrofittable/universal ability of the 

system to work with anything. 

37.5% suggested improvements to 

portability, usability and security. 

As successful of a prototype this 

system has proven to be. There are 

still improvements to be made in 

security and specific user cases. 

Impact on 
environment 
practicality 

62.5% percent agreed that it would 

make an environment more 

practical. 25% thought that minor 

tweaks were needed, or they didn’t 

find a clear enough use-case to 

answer. 

Having a majority agree that the 

system would truly make an 

environment more practical shows 

that it has true potential to meet its 

highly challenging goal in a real-life 

application. 

Table 5: Summary of real-user product testing sessions, with 8 users. 

 This real-user evaluation shows how far I’ve come in meeting not only my goal (developing skills) 
but also delivering a product that is able to make environments more practical to provide a highly 
successful outcome. Not only in my opinion, but also in the views of various others. This extended testing 
with me and other’s opinions is the most appropriate manner to test a product intended for versatility and 
multiple users. 

That being said there are improvements that could be made (as suggested above), including if 
this project was going to progress to mass-production and sales. The major concern brought in by my test 
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users was that of security; as is, anyone can access the system without authentication. This proves 
effective for a prototype where accessibility is more important, however for a production-run this must be 
changed and security must be uptight, a high priority in the reputability of such an IoT system. Other 
changes include shifting even further away from designing this system for myself and moving closer to 
designing this system for a wider user range. Increasing the size of the devices can make them more 
accessible to elders and other extra features can make the system more useful to more people. If 
choosing to repeat this project, I would work closer with my user-base to develop something that is even 
more useful for more users than the current outcome/system is. 

REFLECTIONS ON KNOWLEDGE & UNDERSTANDING 
I have substantially expanded my knowledge of electronics, product design and IoT. Before 

starting my project, I had to research into each specific step of product design; from planning, hardware, 
software, user interface to implementation. One specific example of where I learned in-depth information 
about the topic was when I found out the six different programming languages commonly used for 
frontend and backend web-design. This showed me how complex web systems can get but also the 
interactions needed between each ‘layer’ to build a functional system. Each ‘layer’ requires a whole 
different set of requirements, technique and mind-set to design (See Appendix E: Software 
Development). Previously I looked at systems as a whole, but this taught me to break down systems to 
less complex ‘layers’ and work from there, greatly speeding up development and simplifying the process. 
I will definitely transfer this idea to other areas of work. 

The global context of Scientific and Technical Innovation played a major role within my project. 
This is the first time that instead of simply innovating technology for my own use, I also had a very strong 
focus on making it practical and usable by anyone. This opening up of my project to public/client use 
strongly encouraged practicality which is what turns science into tech (see Global Context). For example, 
if only I were to use the system I would simple have hard-coded all the parameters/configuration straight 
into the firmware of my devices, however this reach for usability lead me to create not only a full web-
site/sever backend but also a simple-to-use and accessible online user interface. This shift to ease-of-use 
greatly expands the versatility of my product(s). Making both Tech and Science essential parts of my 
project greatly boosted my understanding of not only why these are grouped together but also the 
practicality and satisfaction in bringing a product to real uses and users. 

REFLECTIONS ON SKILLS AS A LEARNER 
 Through this project I have extended my transfer skills, as while developing my IoT devices I had 
to gather and use knowledge from physics, design, math and many other areas to work in fields that I 
have never worked in a combined way before (website, web-backend, web-client, firmware, config-code, 
SQL). This was a major challenge and transfer skills to make these parts interact functionally was the vital 
solution. A weakness of mine would be that of communication and social skills, I am naturally shy; but as 
my project is a system for other users it was essential that I communicate with others. Through the project 
I strengthen my communication skills by collaborating with the IT, inviting a range of people to test my 
product and by sharing my ideas through a public-speaking TEDx speech (TED, 2019). My strength has 
always the ability to acquire and apply knowledge, however after this project and especially my public 
speech, I have gained more confidence to share my knowledge; something that is helpful not only for me 
but for others. I have the characteristics of a thinker, inquirer and knowledgeable (from the IB Learner 
Profile). In this project I have trained my skills of communicating (TED), risk-taker (TED) and reflecting 
(self-evaluating). I further exercised my skills by planning the PP exhibition night along with one other 
student, we collaborated and shared our organizational skills with the rest of the grade (34 students). This 
was in form a planning spreadsheet (See Appendix J: PP Exhibition Planning & External User Feedback). 
 This project has taken my skills to the next level, as not only did I conceptualize a product, I went 
forward to build a whole product line of prototypes and test it with actual users. This is the closest I have 
ever been to creating a real commercial product and the systematic approach taken in my PP is 
something that will be kept and impact my future in product development. This includes the use of 
work/product-breakdown-systems, separate user and creator specifications, definition and breakdown of 
steps required to reach the outcome, multi-faceted goal targets, and communication to share ideas; that 
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are to be used in all future projects and/or complex tasks of mine, whether for school or commercial/non-
profit uses. 
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APPENDICES 

APPENDIX A: RESEARCH & FINDINGS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Journal Extract: Research: Scientific 
Principles 

• Collecting and analyzing data to 

identify solutions and make 

informed decisions   
• Comparing, contrasting and 

drawing connections among 

(multi)media resources 
• Drawing reasonable conclusions 

and generalizations 

• Make inferences and draw 

conclusions  
•  

Journal Extract: Research: Software 

• Using critical literacy skills to analyze 

and interpret media communications 
• Processing data and reporting results 
• Interpreting data 

• Paraphrase and take effective notes  

Here I take information from multiple 
sources (Webpage & YouTube 
Video)  and make connect ions 
between them, to make a decision to 
use Lithium-Polymer batteries for my 
I o T  p r o d u c t s . 

 

 

Here I report the results from my research into 
minimalistic UI design. To do so I analysed 
and interpreted the media that I’ve researched 
and referenced in order to create a list of do’s 
and don’ts summary for what to and not to do. 
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APPENDIX B: SOURCE ANALYSIS & OPVL 
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Journal Extract: Research: Source Analysis 
• Seeking a range of perspectives from 

multiple and varied sources 
• Demonstrating awareness of media 

interpretations of events and ideas 
• Evaluating sources 
• Recognizing assumptions and bias in 

sources 
• Considering ideas from multiple 

perspectives 

Here I make an OPVL analysis out of three 
sources that I’ve used during my research. 
Just in this comparison table I’ve seeked 
different perspectives as they are sources 
from different types of people; Maker’s muse 
being a young 3D printing enthusiast, Andreas 
Spiess being a n older experienced engineer 
and Autodesk being a multi-billion-dollar 
company. I also show awareness of the 
different interpretations of media by each 
source/person, especially on the ‘Purpose’ 
row. The first two YouTube channels idea is to 
educate with different levels of experience 
meanwhile Autodesk is also in for a larger 
profit, but also a different overall goal. 

Journal Extract: Prior 
Learning 

• Communicating 

information and ideas 

effectively to multiple 

audiences using a 

variety of media and 

formats  

Here I created a combination of 
visual diagrams/illustrations to 
effectively communicate how 
my prior skills will play a part in 
creating IoT devices for my 
personal project. By using such 
a visual it can be understood 
b y  a  l a r g e r  a u d i e n c e . 
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APPENDIX C: PP & PRODUCT PLAN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Journal Extract: Detailed Plan: PP Plan 

• Having a detailed plan for the completion of the project 
• Planning strategies and actions to achieve the goal 
• Meeting deadlines 
• Setting goals that are challenging but realistic 
• Selecting and using technology effectively and productively 

Here is the core of my PP, my detailed plan of 
everything that needs to be done, my deadlines, goals 
that need to be met and strategic breakdown of every 
task that needs to be done. By effectively using 
spreadsheet technology to my advantage I can 
automatically keep track of my percentage progress, 
late tasks, level of documentation or even criteria and 
review checks.  Without this nothing would happen. 

That’s the point 
where I opened 
Excel and begun 
making a Work 
B r e a k d o w n 
System ,  where 
e a c h  i t e m  i s 
p laced wi th i ts 
sub-items next to 
it and dates can 
be put for the time 
periods, I have to 
c o mp l e t e  s a i d 
task. The clever 
part in using Excel 
is that I could add 
columns where I 
fill in what stage of 
each task I am at. 
I can now not only 
see what tasks I 
need to do and 
when, but I can 
see if I’m getting 
behind and which 
t a s k s  I ’ v e 
completed. This 
h a s  p r o v e n  t o 
have been very 
useful  and has 
even resulted in 
m e  h a v i n g  a 
w h o l e  P P 
p r o g r e s s  b a r 
through my PP. 
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APPENDIX D: ISSUES IN THE PROCCESS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Journal Extract: Creating 
the Product: Issues: 
Cancelling the Hub 

• Perseverance and 

persistence  
• Self-motivation and 

positive-thinking  
• Resilience – the 

ability to deal with 

mistakes, failures, 

disappointment, 

change. 

Journal Extract: Creating 
the Product: Issues: 
Cancelling the Hub 

• Perseverance and 

persistence  
• Self-motivation and 

positive-thinking  

 

Here I cancel a major part of 
my system a centralizing hub 
device, which I simply had to 
l ive wi th and persevere 
through all the changes. 

Here I had an issue where 
my 3D printer which is a 
vital tool for making the 
enclosures for my devices 
f a i l e d .  A f t e r 
troubleshooting the printer 
to find the problem, it was 
a  b u r n t - o u t  h e a t i n g 
element. Leaving me with 
nothing to do other than 
keep my motivation, while 
a new element is shipped 
by mail for replacement. 
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APPENDIX E: SOFTWARE DEVELOPMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Journal Extract: 
Creating the Product: 
Programming 
Software and 
Firmware 

• Recognizing or 

identifying 

problems, 

obstacles or 

challenges  
• Formulating 

arguments  
• Revising 

understanding 

based on new 

information  
• Formulating 

questions  
• Proposing and 

evaluating a 

variety of 

solutions  

 D e v e l o p i n g  t h e 
software and firmware, 
also known as the code, 
that will run not only on 
m y  I o T  d e v i c e s 
themselves but also on 
the computers/phones 
of my clients and the 
back-end in my server 
was the par t  of  my 
p r o j e c t  t h a t  m o s t 
required critical thinking 
skills. This is because to 
actually implement the 
concepts learned in 
research in functioning 
software a considerable 
amount of formulating 
of questions, research, 
evaluation of solution 
and implementation is 
needed  t o  make  i t 
ac tua l l y  work .  The 
complexity of using six 
p r o g r a m m i n g 
languages heightened 
the importance of this.  
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APPENDIX F: BUILDING THE ELECTRONICS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Journal Extract: Outline Research 
• Brainstorming or visual diagrams used to generate ideas or 

inquiries, or visible thinking strategies or techniques  
• Considering multiple alternatives – even those that may 

seem impossible  
• Organize and depict information logically 

 

Here I brainstorm each area and sub areas of topics that 
I need to research, taking the form of a hierarchical 
list/diagram. By spreading my ideas by subtopics like 
this I can help myself to generate new ideas by looking 
at my research in a more broken down and distributed 
form. With this breakdown I can also help myself to 
consider other alternatives, that I would not have come 
up with without such a hierarchal breakdown. 

Journal Extract: Creating the 
Product: Building the Electronics 

• Making unusual connections 

between ideas or objects  
• Designing improvements to 

existing technologies  
• Creating novel solutions or 

original works and ideas – or using 

existing works or ideas in new 

ways  
 
Creating the electronics is a trivial part 
of creating electronic devices, what 
might not be so obvious is that creating 
a  l a y o u t  o f  h o w  t h e  e l e c t r i c a l 
components will be arranged inside the 
device requires extensive creativity. Not 
only are you trying to reach the goal of a 
compact overall assembly for your 
product, but you also absolutely must 
meet the goal of making sure all the 
wired connections are made for your 
device to function. Doing such a feat 
involves keeping the wiring work within 
your skill level and being creative to 
come up with an eff icient layout. 
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APPENDIX G: DESIGNING THE ELECTRONICS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Journal Extract: Creating the Product: Designing the 
Electronics 

• Applying skills and knowledge in unfamiliar situations  
• Comparing conceptual understanding across multiple 

subject groups and disciplines  
• Combining knowledge, understanding and skills to create 

products or solutions 
• Transferring current knowledge to learning of new 

technologies  
• Changing the context of an inquiry to gain different 

perspectives  

 

I used transfer skills when designing the electronic 
circuits behind my IoT devices because designing 
electrics is a very complex task; where many aspects 
from many different disciplines are combined into the 
art of electronics. Furthermore, since this project was 
the first time, I was working with Wi-Fi enabled 
electronics, I transferred all my previous knowledge 
into the learning a new technology. Simply changing 
the context of my electronic devices by adding Wi-Fi 
capability allowed me to gain a whole new perspective 
on what small electronics devices are capable of. 
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APPENDIX H: INTERACTIONS WITH I.T. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Journal Extract: Creating the Product: Interactions with the 
IT (Information Technology) Department 

• Giving and receiving feedback (not necessarily only from 

their project supervisor)  
• Negotiating ideas and knowledge with peers, teachers or 

others (possibly as part of research)  
• Collaborate and share ideas (may be part of the product)  
• Structure information in the written report  

Here I show the process I went through to fix some of 
the problems cause by the cancelation of my IoT hub. 
Since I was now using my own webserver elsewhere 
as the moderator for all these devices it meant that 
the devices needed a wireless access point (AP) in 
order to connect to my webserver back-end and 
establish communications, furthermore it must be 
secured using WPA2 (simple password only) 
encryption in order to be compatible. This requirement 
led me to communicate with the IT department, 
including the network admin to get this AP setup. 
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APPENDIX I: PREPARING FOR A TEDX TALK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Journal Extract: Creating the Product: Preparing for 
a TEDx Talk 

• Demonstrating empathy  
• Helping others to succeed  
• Taking responsibility for one’s own actions  
• Listening actively to perspectives and ideas of others  
• Giving and receiving meaningful feedback  
• Using appropriate speaking and written techniques 

for dealing with different audiences  
• Write for different purposes  
•  

 

 

During the project I sought for meaningful feedback from my 
supervisor many times, as can be seen by the addition of the 
“Supervisor Check” column back in my Work Breakdown 
System (Appendix C). Listening to her perspectives and 
ideas every time. However, I wanted to expand my project 
beyond simply building an IoT system for myself. I made the 
decision to present a TED talk, which is a short 18-minute 
speech given to a physical and online audience. In this 
speech I will talk about my experiences in learning to create 
things, and will focus on the compensation between buying 
ready made products and learning to build your own, such 
a s  m y  I o T  s y s t e m . 
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APPENDIX J: PP EXHIBITION PLANNING & EXTERNAL USER FEEDBACK 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Table 6: Evaluation and feedback of IoT system by external system users (other people), with guiding questions/prompts. 

Figure 2: Various spreadsheets used to plan PP exhibition, from top-left to bottom-right; individuals requirements and projects, exhibition area 
layout, event running order, speakers and final requirements, to-do list and roles. 
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EVIDENCE OF PRODUCT 

 

 

 

Light Box Image 1: Front view of the four IoT devices. (from left to right; display, temperature logger, button, and outlet) 

 

 

Light Box Image 2: Back view of the four IoT devices, showing the QR codes used for configuration. 

LP IoT  
System 

4 devices, infinite possibilities... 

Each individually configurable... 

...and fully functional. 
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Light Box Image 3: Graphic guides for designing and configuring system. Custom made website and (IFTTT, 2019) 

 

Light Box Image 4: Scanning of a QR code to quickly control and configure links/connections in IoT system. 

Graphic 
Guides 

EZ-Scan       Setup 

Just scan  
to configure system. 
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Light Box Image 5: My custom-made website that works with backend to quickly configure IoT devices and build system. 

Custom Website 
 & Backend 

Instant Control, 
Quick Configuration, 

Universal Integration, 
Accessible  

World-Wide. 

Everything 
Just one link away. 


