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     STUDENT FEEDBACK FORM 
 
This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines 
your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to 
comment on the achievement of the task(s), including those areas in which you have performed well and areas that 
would benefit from development/improvement. 
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1. Engagement with Literature Skills 
.   
Evidence of wide range of independently sourced research provided. 10 6 

 
2. Knowledge and Understanding Skills 
   
 

Evidence of planning and justification of decisions made for the components 
used.  Hardware and software design provided  The flowchart only considers the 
“loop” section of the program and does not consider any initialisation of the 
components/pins, also flow implies that it “restarts”, whilst the program will sit in a 
loop, the system does not reboot.  Boundary conditions are also a concern, what 
happens at 16oC and 24 oC?  The flowchart and circuit diagrams are created 
adhering to standard conventions and demonstrate good understanding of the 
topic area. 

  
10 20 

3. Cognitive and Intellectual Skills 
   
 

Evidence is provided to show that the system has been tested effectively, 
although you should include in the testing table what the system “should” do, so 
that it can be confirmed that the test has actually been successful or not. Project 
was demonstrated as working as required in class.  Evaluation  discussion 
provides valid and justified ways in which the system might be further improved. 
 

 

 

  
18 25 

4. Practical Application Skills 
   
 

Basic circuit however it effectively allows for the user to identify when the 
temperature is within acceptable ranges, and when outside. Code is well 
commented and uses constants which is good practice, however there is no use 
of functions.   A good description of the code is included in the report.   Code is 
simple, and differs slightly from flowchart provided at design stage, however this 
is beneficial deviation due to the flaws in the original flowchart.   Overall the 
project demonstrates a very good deployment of both practical programming and 
electrical circuit design and construction. 
 

  
20 35 



 

 

 

5. Transferable Skills for Life and Professional Practice 
   
 

Work is well formatted and presented, however you ensure it is proof read before 
submission.  
 

10 6 
 

 

 
 
 
 
 

Assessment Mark (Assessment marks are subject to ratification at the 
Exam Board.  These comments and marks are to give feedback on module work 
and are for guidance only until they are confirmed. ) 

Late Submission Penalties (tick if 
appropriate) 60% Up to 1 week late (40% Max)  
Over 1 week late (0%)  



 



 

GENERIC ASSESSMENT CRITERIA 

 
Level 4 
In accordance with the Framework for Higher Education Qualifications, at the end of Level 4 students will be expected to have demonstrated knowledge of the basic 
underlying concepts and principles of a subject, and an ability to evaluate and interpret these within the context of that area of study. They should be able to present, 
evaluate and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts 
of their subject(s) of study. They will have learned how to evaluate different approaches to solving problems, and will be able to communicate the results of their study/work 
accurately and reliably, and with structured and coherent arguments. They will be able to undertake further training and develop new skills within a structured and 
managed environment and will have the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility. 
 
Level 4 FAIL MARGINAL FAIL SATISFACTORY 

(3rd / Pass) 
GOOD 

(2.2 / Pass) 
VERY GOOD 
(2.1 / Merit) 

EXCELLENT 
(1st / Distinction) 

EXCEPTIONAL 
(1st / Distinction) 

Category 0-29% 30-39% 40-49% 50-59% 60-69% 70-84% 85-100% 
Engagement 
with literature 
(including 
reading, 
referencing, 
academic 
conventions and 
academic 
honesty)  

Little or no 
evidence of reading 
and/or reliance on 
inappropriate 
sources. 
Views and findings 
mostly unsupported 
and non-
authoritative. 
Referencing 
conventions used 
incoherently or 
largely absent. 

Poor engagement 
with essential 
reading. No evidence 
of wider reading. 
Reliance on 
inappropriate 
sources, and/or 
indiscriminate use of 
sources. Heavily 
reliant on information 
gained through class 
contact. Inconsistent 
and weak use of 
referencing. 

Engagement with a 
limited range of 
mostly relevant and 
credible sources but 
with some reliance on 
information gained 
through class contact. 
Some omissions and 
minor errors. 
Referencing 
conventions evident 
though not always 
applied accurately or 
consistently. 

Engagement with 
an appropriate 
range of literature, 
including sources 
retrieved 
independently. 
Some over-reliance 
on texts rather than 
other sources. 
Referencing may 
show minor 
inaccuracies or 
inconsistencies. 

Engagement with a 
wide range of 
literature, including 
sources retrieved 
independently. 
Selection of relevant 
and credible sources.  
Generally sound 
referencing, with 
no/very few 
inaccuracies or 
inconsistencies. 

Engagement with 
an extensive range 
of relevant and 
credible literature. 
Consistently 
accurate application 
of referencing.  

Exceptional 
engagement with an 
extensive range of 
relevant and credible 
literature. High-level 
referencing skills 
consistently applied. 

Knowledge 
and 
understanding 
(Knowledge of the 
basic underlying 
concepts and 
principles of a 
subject.) 

Major gaps in 
knowledge and 
understanding of 
the basic 
underlying 
concepts and 
principles of the 
subject matter. 
Inclusion of 
irrelevant material.  
Substantial 
inaccuracies.  

Gaps in knowledge of 
the basic underlying 
concepts and 
principles, with flawed 
or superficial 
understanding. Some 
significant 
inaccuracies and/or 
irrelevant material.   

Limited knowledge 
and understanding of 
the basic underlying 
concepts and 
principles within the 
subject area. Some 
elements may be 
missing.  

Knowledge of the 
basic underlying 
concepts and 
principles is 
accurate with a 
good understanding 
of the field of study 
but lacks depth 
and/or breadth. 

Competent 
knowledge of the 
basic underlying 
concepts and 
principles.  Exhibits 
very good 
understanding.  

Excellent 
knowledge and 
understanding of 
the basic underlying 
concepts and 
principles of the 
subject.  

Exceptional, detailed 
knowledge and 
understanding of the 
basic underlying 
concepts and 
principles 



 

Level 4 FAIL MARGINAL FAIL SATISFACTORY 
(3rd / Pass) 

GOOD 
(2.2 / Pass) 

VERY GOOD 
(2.1 / Merit) 

EXCELLENT 
(1st / Distinction) 

EXCEPTIONAL 
(1st / Distinction) 

Category 0-29% 30-39% 40-49% 50-59% 60-69% 70-84% 85-100% 
Cognitive and 
intellectual 
skills  
(Evaluate 
underlying 
concepts and 
principles of a 
subject and 
interpret 
qualitative and 
quantitative data 
in order to 
develop lines of 
argument and 
make sound 
judgements.)  
 
 

Wholly or almost 
wholly descriptive 
work. Little or no 
evaluation of the 
underlying 
concepts and 
principles. 
Failure to develop 
arguments, leading 
to illogical or invalid 
judgements. 
Minimal or no use 
of evidence to back 
up views. 
 

Largely descriptive 
work, with superficial 
evaluation of the 
underlying concepts 
and principles. Weak 
interpretation of data, 
flawed development 
of arguments and 
judgements. 
Information accepted 
uncritically, uses 
generalised 
statements made with 
scant evidence and 
unsubstantiated 
opinions. Ideas 
sometimes illogical 
and contradictory. 

Limited attempt at 
evaluation of the 
underlying concepts 
and principles, 
tending towards 
description. 
Can interpret 
qualitative and 
quantitative data but 
with some errors. 
Some evidence to 
support emerging 
arguments and 
judgements but these 
may be 
underdeveloped or 
with a little 
inconsistency / mis-
interpretation. 

Good evaluation of 
the underlying 
concepts and 
principles. Can 
interpret qualitative 
and quantitative 
data, with minor 
errors. 
An emerging ability 
to use evidence to 
support the 
argument. 
Mostly valid 
arguments and 
logical judgements.  

Sound evaluation of 
the underlying 
concepts and 
principles. Can 
interpret qualitative 
and quantitative data 
accurately. Ability to 
devise arguments 
using evidence to 
make mostly 
appropriate and valid 
judgements.  
 

Excellent evaluation 
of the underlying 
concepts and 
principles. Can 
interpret qualitative 
and quantitative 
data accurately and 
with some insight. 
Excellent ability to 
devise arguments 
using evidence and 
make appropriate 
and valid 
judgements.  

Exceptional 
evaluation of the 
underlying concepts 
and principles based 
evidence. 
Outstanding 
interpretation of 
qualitative and 
quantitative data. 
Exceptional ability to 
devise arguments 
using evidence and 
make wholly 
appropriate and valid 
judgements.  

Practical skills 
(Different 
approaches to 
solving problems 
in particular 
contexts.) 
 

Limited or no use of 
taught, basic 
methods, materials, 
tools and/or 
techniques. 
Little or no 
appreciation of the 
context of the 
application. 
Very weak 
evidence of 
different 
approaches to 
problem-solving in 
particular contexts.  

Rudimentary 
application of taught, 
basic methods, 
materials, tools 
and/or techniques but 
without consideration 
and competence. 
Flawed appreciation 
of the context of the 
application. 
Weak evidence of 
different approaches 
to problem-solving in 
particular contexts. 
 
 

An adequate 
awareness and 
mostly appropriate 
application of basic 
methods, materials, 
tools and/or 
techniques. 
Basic appreciation of 
the context of the 
application.  
Can identify problems 
in particular contexts 
and propose basic 
alternative 
approaches or 
solutions though 
there may be errors.  

A good and 
appropriate 
application of basic 
methods, materials, 
tools and/or 
techniques. 
Clear appreciation 
of the context of the 
application.  
Good evidence of 
different 
approaches to 
problem-solving in 
particular contexts 
and proposes 
mostly appropriate 
solutions. 

A very good 
application of a range 
of basic methods, 
materials, tools 
and/or techniques. 
Very good 
consideration of the 
context of the 
application. Very 
good evidence of 
different approaches 
to problem-solving in 
particular contexts 
and proposes 
appropriate solutions. 

An advanced 
application of a 
range of taught, 
basic methods, 
materials, tools 
and/or techniques. 
The context of the 
application is well 
considered, and 
insightful. 
Excellent evidence 
of different 
approaches to 
problem-solving in 
particular contexts 
and proposes 
appropriate 
solutions.  
 

Exceptional levels of 
application and 
deployment skills in 
particular practical 
contexts. Outstanding 
identification of 
problems in particular 
contexts and 
formulation of wholly 
appropriate, 
thoughtful solutions / 
different approaches. 

  



 

Transferable 
skills for life 
and 
professional 
practice 
(Communicate 
the results of their 
study/work 
accurately and 
reliably, and with 
structured and 
coherent 
arguments; the 
qualities needed 
for employment 
requiring the 
exercise of some 
personal 
responsibility 
within a structured 
and managed 
environment.) 

Work is poorly 
structured, 
disorganised, 
inaccurate and/or 
confusingly 
expressed. Very 
weak use of 
language and/or 
very inappropriate 
style. Failure to 
work effectively 
individual or as part 
of a group. Little or 
no evidence of the 
skills for 
employment 
requiring the 
exercise of some 
personal 
responsibility. 
 
 

Work is poorly 
presented in a 
disjointed manner. It 
is loosely, and at 
times incoherently, 
structured, with 
information and ideas 
often poorly 
expressed. Weak use 
of language and/or 
inappropriate style. 
Flawed approach to 
individual or group 
work, meeting only 
partial obligations to 
others. Limited 
evidence of the skills 
for employment 
requiring the exercise 
of some personal 
responsibility. 

Mostly ordered 
presentation and 
structure in which 
relevant ideas / 
concepts are 
reasonably 
expressed. Work may 
lack coherence 
and/or accuracy in 
places. Can work as 
part of a group, 
meeting most 
obligations to others 
but perhaps with 
limited involvement in 
group activities. 
Demonstrates the 
basic skills for 
employment requiring 
the exercise of some 
personal 
responsibility, with 
some areas of minor 
weakness. 

Mostly coherent, 
organised and 
accurate work, in a 
suitable structure 
and is for the most 
part clearly 
expressed. Can 
work effectively 
independently 
and/or as part of a 
team, with clear 
contribution to 
group activities. 
Demonstrates the 
skills for 
employment 
requiring the 
exercise of some 
personal 
responsibility, with 
some areas of 
strength and some 
of minor weakness. 

Work is accurate, 
coherent, fluent, well-
structured and 
organised.  
Can work effectively 
independently and/or 
as part of a team, 
with very good 
contribution to group 
activities. 
Demonstrates very 
good skills for 
employment requiring 
the exercise of some 
personal 
responsibility, with 
just occasional minor 
weakness. 

Work is coherent, 
very fluent and is 
presented 
professionally. Can 
work effectively 
independently 
and/or as part of a 
team, with an 
excellent 
contribution to 
group activities. 
Demonstrates 
excellent skills for 
employment 
requiring the 
exercise of some 
personal 
responsibility with 
an appetite for 
further 
development. 
 

Work is accurate, 
exceptionally 
coherent, very fluent 
and presented well. 
Can work effectively 
independently and/or 
as part of a team, 
with an exceptional 
contribution to group 
activities. 
Demonstrates 
exceptional skills for 
employment requiring 
the exercise of some 
personal 
responsibility with an 
appetite for further 
development. 
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Introduction  

The purpose of the system I have produced is to give indication to someone working in an office 
based environment if the room temperature is too hot or too cold as well as being within a 
comfortable working range.  

From research on the HSE website the figures I have decided to use are 16oC for the minimum 
temperatures as this is what it states under the law section of the page ‘’ The law does not state a 
minimum or maximum temperature, but the temperature in workrooms should normally be at least 
16°C’’. 

A maximum figure cannot be given due to the differences in work environments and conditions and 
the fact that people can work in very high temperatures as long as there are suitable safety 
procedures in places, based on this I set my higher boundary at 24oC as I belief it would be 
uncomfortable to work in that temperature all day.  

I plan to implement this by using a microcontroller based system and using c programming language 
to create a successful code to work the microcontroller system. The microcontroller being using to 
complete this task is an orangepip Kona 328 board in addition to a breadboard to connect all the 
components and power them correctly. The programme being used to create the code is the  
Arduino IDE and this will then be loaded onto the microcontroller and then put through a testing 
procedure to ensure it works correctly.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 | P a g e  
 

 

Flow Chart  

Below is the image of a flow chart I created to help me plan the hardware and software design. It 
starts when the board is powered; it then reads the temperature from the DHT component. This 
component reads the temperature relaying the reading back to the code, and then as the flow chart 
shows if the temperature is under 160C the tri coloured LED will turn blue before waiting five 
seconds and then taking the temperature again. If the temperature is above 16oC and under 24oC 
the tri coloured LED will turn green and then wait five seconds before reading the temperature again 
and finally, if the temperature is over 24oC the tri coloured LED will turn red before a five-second 
delay and the programme starting again.   
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Hardware Design  

The circuit I have created includes an oprangepip Kona328 board, 7 different wires, a DHT 
temperature and humidity sensor, three 220-ohm resistors and a tri colour light emitting diode. The 
circuit is going to work with the DHT reading the temperature within a certain environment and 
reading this back to the code I have written.  

 

If the temperature is under 16oC the tri coloured LED will turn blue. After a length of time, the DHT 
will take another reading of the temperature if it is over 24oC the tri coloured LED will change to a 
red colour. If the temperature is within 16 – 24oC the LED will be green. I choose to use these colours 
as if gives a good indication of what the temperature is doing as, blue is associated with colder 
weather, red is associated with warmer weather and the green gives a good indication that the 
temperature is within a good range.  

 

The three 220 ohm resistors that are used in the circuit to limit the current flowing to the tri 
coloured LED to a safe amount. The reason I have used this size resistor as it is in the manufacturer’s 
guidebook and is a value that is commonly used with light emitting didoes. I used the colour code 
system to ensure I had picked the correct resistors and I used a multimeter to prove that the 
resistors were within the correct tolerances, which is +/- 10%.  
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Breadboard diagram of hardware design  
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Schematic of hardware design  

 

 

 

 

 

 

 

 

 

 

 

 

**Powered by USB drive on 
computer 
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Software Design  

Below is a print screen of the code I produced to take a reading from the DHT changing the 
tricoloured LED to give an indication of the temperature within a work environment. The print 
screens includes general comments explaining what functions are doing.  
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Brief explanation of code – System explanation  

I started by defining the library of the DHT so it could be included within the code, this had to be pre-
downloaded and placed into the code before the void setup and void loop section of the code. As 
well as this before the code I defined constant integers, these were the pins on the orangepip board 
for the three colours of the tri-coloured LED, as well as that I defined the minimum and maximum 
temperature as constant integers. Once these are defined at the start they cannot be changed 
throughout.  

The void setup section is where the green, blue and red LED’s colours are defined as outputs which 
means a signal can be sent from the ornagepip board. This section is also where the serial print is 
started that was setup for the testing purposes of both the code and the hardware design.  

The next section is the void which is a return method this is where the DHT gives a reading back from 
the temperature and humidity sensor onto the serial print so I could tell it was reading the 
temperature correctly. This section had the delay in which meant that after the temperature and 
humidity were shown on the serial print it was five seconds before the sensor then tested the 
environmental conditions again.  

The next part of the code is the ‘if’ statement, if the statement is correct and the temperature is 
higher than the maximum temperature then the red LED will come on. The next statement is an ‘else 
if’ this means that if the first statement was not true then move onto this one and this one stated if 
the temperature is above the minimum but below the maximum the green LED will come on. Finally 
the last statement is an ‘else’ and it covers the final condition which would be that if the 
temperature is below the minimum the blue LED will come on.  
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Testing  

The first test carried out on the circuit was the verifying check after I had written the code, this is 
already installed on the Arduino software and has to be done before loading the programme onto 
the ornagepip board. This ensures there are no errors anywhere within the code and proves that it is 
correct, although this test only proves that there are no errors within the code it doesn’t ensure that 
the code and the circuit are both going to work correctly. 

To ensure the functionality of my test I created a table. The first test I carried out was to ensure 
when the temperature was within the green zone, which I thought to be a comfortable working 
temperature of 16°C – 24°C the LED was green. To prove this I took two pictures one with the 
temperature at 24°C and another at 17°C which would be the upper and lower boundaries of the 
comfortable working zone.  

The next test I carried out was to ensure when the temperature drifted below 17°C that the tri-
coloured LED changed from the green to the blue. To create this temperature I used freeze spray as 
the classroom I was working in was above this temperature. To prove that this worked I took a photo 
with the temperature at 16°C with the LED showing the blue colour. I also carried on this test by 
using the freeze spray again and ensuring that the LED stayed blue through all values 16°C and 
lower.  

I had to ensure the LED turned red when the temperature was above 24°C. To do this I used a heat 
gun and started to heat up the DHT, as the temperature started to rise I was paying attention for 
when it rose above 16°C to ensure the LED changed from blue to green. I kept heating the DHT all 
the way through the comfortable working zone until I reached 25°C and this was when the LED 
changed from green to red. I kept the heat gun on to prove that the red LED stayed on when the 
temperature was above 24°C. To prove this I took photos with the temperature in the background. 

There was one more test I needed to carry out and that was proving that if the temperature was in 
the red zone so above 24°C that when it started to reduce into the green working zone so between 
16°C – and 24°C the LED changed from red to green. Likewise, I ensured that when the temperature 
was in the green working zone when it came under 16°C the LED would change from green to blue 
which it did. This meant I had fully tested my circuit moving both up and down the temperature 
scales making sure that the LED changed colour at the right time. This proves that both the circuit 
was wired correctly and the code was written correctly.  
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The table below shows the different colours of the LED at different temperatures I tested at. The 
table along with the images below shows that my circuit is working correctly.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Temperature (°C) LED Colour  
14 Blue  
15 Blue  
16 Blue  
17 Green  
18 Green  
19 Green  
20 Green  
21 Green  
22 Green  
23 Green  
24 Green  
25 Red 
26 Red 
27 Red 
28 Red 
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Images of testing  

These first images show the LED when it is green and in the comfortable working zone.  

This first image shows the LED is green when the temperature is 24oC. 
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This image shows the LED is green when the temperature is 15oC 
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This next image shows that when the temperature changed from 15oC to 14oC the LED changed from 
green to blue.  
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The last image shows that when the temperature raised to 24oC the LED was red.  
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Evaluation and improvements  

Overall, the circuit worked well and met the criteria needed, I used the tri coloured LED with 
resistors. I used the red colour of the three colours to show the temperature being too warm, I used 
the green LED to show that the temperature was within a comfortable working zone and finally I 
used the blue colour to show that the temperature was too cold. Both the circuit and the code that I 
had written worked. The circuit worked as the testing stage proves that as when the temperature 
falls into the different zones it works correctly with the colours I stated earlier in the assignment 
showing.  

The circuit I created was very simple and did not have many components which made the code 
easier to write this meant there were improvements I could have made overall to the both the code 
and the circuit.  

The first change I would have made was to power the board and the circuit with a batteries. This 
would make the circuit more suitable and would mean it would not have to be connected via a usb 
lead in front of the computer. This means the circuit could be taken into different environments not 
just in an office. Another change I would make to the circuit and code is to include audio 
representation as well as visual this would have meant that the orangepip board and breadboard 
circuit would not of had to sit in front of the individual working all day and could of been moved 
behind the computer or out of the way with a buzzer sounding this way the individual could have 
just grabbed the board and then seen the colour of the LED and made changes to the environment 
according to the indication on the LED.  There is one other change that could be made and that is 
substituting the LED out for a LCD display screen and having the message show up on the screen 
when the temperature changes. This would be ideal if the person using the circuit was colour blind 
and could not actually see the change in colour of the tri coloured LED.  

Another improvement that could have been made was using the humidity sensor as well as the 
temperature sensor as the DHT is capable of doing both. I could have included this into the coding 
part of the project and wouldn’t have made any changes to the hardware. This would have been a 
good improvement as the humidity can have an effect on how hot or cold someone feels.  

The final improvement I think I could have made was introducing something into the code which 
allows the person that is using the code to pick the temperatures that they feel comfortable in 
rather than having them already inside the code. This would of meant my code was a lot more 
complex but also meant with the addition of the battery powered source it could be used anywhere.  
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Appendixes  

Orangepip Kona328 board – Datasheet  
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Tri-coloured LED - Datasheet 
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Breadboard – Datasheet  
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DHT 11 – Datasheets  
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