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This report details the team project given to three students, the task to design, program and build a Lego spike robot and have it autonomously navigate through two challenges using appropriate sensors and control algorithms. The first challenge is to follow a line of tape on the floor with curves and straight paths, along this path a 3d box will be placed, and the robot must detect and navigate around the box and then rejoin the line. Following the line after the box leads to the second challenge in which the robot will enter a maze must indicate it recognises this and then explore the maze autonomously detecting dead ends and find the correct routes using its sensors, the robot must reach the finish line and indicate that it recognises it has reached the finish line and stop.
As a result of the evolution of technology through years of development and applying them whether it is the application to education, in how we access information, or how we construct vehicles. due to this many nations have implemented equipping students with educational robots to cultivate a new talented workforce to thrive in an innovation-driven economic world [1] Since implementing this studies have found improvements in learning experiences and found students prefer using ICT over the master class methodology due to it providing more dynamism to the lessons [2] educational robots were introduced. 
Research has found that Stem education has improved through the use of educational robots improving using meta-cognitive and problem-solving skills which allows students to solve and understand science and mathematic concepts. [1]
Applying Lego robotic spikes to lessons creates the opportunity for collaboration putting students into teams and having them discuss, agree amongst each other on the steps and how to organise and delegate tasks to each other. [3] implementing these to lessons allows student to improve their transferable skills for life and professional practices such as working collaboratively within a team, and planning for projects. 
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The first step for the students was to do research about Lego spike education and through using the Lego Spike Education website the students found multiple tutorials, through using these tutorials the students gained knowledge on all of the components and sensors such as the light matrix, the motors, the colour sensor and the distance sensor that would become highly needed to complete the task. [4]
Next the students found building instructions on the Lego spike education for different base model robots, using these instructions the students understood how to design and construct the robot they would need to complete the project. [4]
And lastly the students through practising and using tutorials given on the Lego spike education website learned how to use the app and create codes for the robot to perform, allowing it to autonomously follow coloured lines and move around and turn. [4]

[bookmark: _Toc234579658]Planning and organising

When planning and organising the team decided roles or each one of them to focus on, one to lead the design and creation of the robot stage, one member to lead the programming of the robot stage, and the other to lead the testing and analysing the adjustments needed to be made. The students were given eight weeks to prepare for the challenge, each week the students had a four-hour lesson to be able to complete this, it was discussed and agreed that the schedule would be the below.
· Designing and building the robot: week 1-2
· Programming the robot for challenge 1: week 3-4
· Test and assess errors or amendments needed to be made week 5
· Programming the robot for challenge 2: week 6-7                    
· Test and assess errors and amendments needed to be made week 8
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Using the components in figure 1 the student in charge of this section of the project designed and lead the construction of the robot, this involved using the driving base 1 model and making modifications to it after to attach the sensors that the students discussed and agreed were necessary for the challenges the robot would need to complete. These sensors were the colour sensor, the distance sensor, and the force sensor.
While testing the robot in following the coloured line challenge the team found that the colour sensor had difficulties in picking up and differentiating the other colours from the floor surface and the coloured tape line, the student leading the testing segment of the project discussed this error and the decision was made to lower the colour sensor allowing it to be closer to the floor, in which it was found that this supported the colour sensor to detect the colours. Further to this when completing the maze section, the student leading the testing section raised errors in the design involving the front and how the touch sensor was attached to the robot, due to how the touch sensor was attached in a more pushing out design, it caused the robot to be too forward heavy and caused the robot to be lengthier than the width of the maze paths this caused the robot to have difficulties in turning properly. The team with this knowledge restructured the front and attached the touch sensor further in to decrease the length of the robot and improve its balance.
Figures two and three are the corrected and final design constructed robot before the practical assessment.
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The student leading the programming section of the project separated the codes based on the challenges during week three-four the student did further research for guidance on the following the line section and through the Lego spike education website the student gained knowledge and understanding of the programming process on the Lego spike app and how to create the code to complete the desired action. [5] While testing the students as discussed noticed the robot was struggling to follow the line, when assessing the problem the student leading the programming section and the student leading the testing section collaboratively tested the robot and assessed the program line by line to detect any errors it was found there were no problems with the code and thus the issue was resolved through altering the location of the colour sensor. 
Next during week six and seven the student leading the programming section did further research in how to correctly use the distance sensor [6] and how to efficiently create the program to be short and efficient using the apps tool to create word blocks and using the define block to separate from the main block of code, allowing the main code to be short and precise. [7]
Additionally, before doing this research the student needed to put a higher degree angle of turning, so that the robot could make the desired ninety-degree turn, however the student found guidance on how to program the yaw angle sensor enabling through amended coding the robot to make more accurate turns. [7] 
The process of completing the program for the maze section required more time than the previous this was due to the higher complexity of the programme and the multiple levels of created words and define sections. Through the testing of the robot in the maze section multiple amendments were needed to be made as mentioned the design needed to be modified however sections of the code were found to not function properly and through testing line by line it was found that certain commands caused the code to go into an endless loop not allowing the program to function as expected. Furthermore, amendments were needed to be fine-tuned such as the speed the robot would travel and turn, lowering the initial speed, so that the robot would be able to travel and turn more accurately. Additionally, another amendment was required to be finetuned for the distance detected, initially the robot would stop too close to the wall of the mazes before searching for the best path, this caused errors in the robot accurately turning and it caused errors in the distance sensors turning causing the robot to make incorrect decisions due to the robots sensor camera still being partly looking at the wall, amendments were made for the distance to stop to be further. 

When trying to combine the two codes and allow it to fully function under one programme the team struggled to complete this and despite breaking the code line by line to detect why the program was not functioning correctly, the team was unable to meet this objective.
The below figures four and five are the semi finalised programmes from the Lego spike app for the challenges, figure four shows the programme section for the follow the line and avoid the 3D box challenge, amendments to the colours for camera sensor were needed to be made before the assessment due to a different colour tape line being used, and figure five shows the programme section for the maze challenge.
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Figure fours programme shows the steps of setting the motors attached to the Lego spike prime and setting the movement speed to twenty percent which was found through testing to be the most efficient and functional speed for the robot to go the next part of the program shows that if the camera sensor detects the red tape line it would use the created word block “Follow the yellow brick road” in which it would until the touch sensor is pressed repeatedly make micro adjusted movements left -50 and right 50 following the taped line. Once the press sensor is touched by the 3D box the created word block “Avoid the box of doom” would activate causing the robot to move around the box until the colour sensor detects the line on the other side of the box in which it would then follow the previous code following the line until the colour sensor detects the tape of green at the entrance of the maze in which the robot would stop and indicate it recognises the entrance by making a sounds and flashing lights. 

Figure fives programme shows the steps of setting up the motors and setting the acceleration to medium and setting the yaw angle to zero. Next the programme sets all the variables used for the programme in which all were amended and adjusted during testing phase of the project. The programme was then as seen in the image commanded to if the colour sensor detected green as at the end of the first image to stop and indicate it knows it is at the entrance of the maze, next it will start moving and if it detects a wall that is closer than six centimetres it will perform the created word block “Target_search” this is defined as shown in which the robot will stop and wait zero point five seconds before the distance camera will use the variable  “Speed_Head” to set its turning speed and will move left and right and calculate the difference in distance on both sides based on which as the most distance the robot will commence the created word block “TurnByGyro” 90 degrees or by -90 degrees, the created word block is defined to set the yaw angle at 0 and to start turning to a until the yaw angle sensor detects it has completed the desired angle turn, once the robot has completed this turn it is made to stop moving. The programme is commanded to complete this forever, so that these steps will be continuously completed, however once the robot using the colour sensor detects the red tape line it will stop and indicate that it knows this is the finish line by flashing its light. 
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In conclusion the student believes the project was successful, the student that led the programming section learned and developed new skills in working in a team setting this further developed their communication skills and emotional awareness of others, project management, project planning skills through this Lego spike module. The student gained a higher understanding of research methods in learning how to use the apps software and programming system; the student also developed their analytical thinking skills when trying to solve problems within the program.
Despite not being able to solve the issue of combining the two codes, the team was able to successfully work together and resolve other problems and challenges they found as discussed in the report. The team did have moments of difficulties when discussing amongst each other on how to resolve issues, however the student believes they were able to overcome this and complete the practical assessment.




[bookmark: _Toc234579662]Bibliography

[1] 	S. Cepni, M. Aydin, K. Ada Yildiz, S. Birisci, C. Ozkan and C. Yalabuk, “Examining the impact of Modified P3 Task Taxonomy-Enriched Educational Robotics PD Program on Teachers' STEM Content Knowledge,” International journal of science and mathematics education, vol. 22, pp. 81-110, NA 12 2024. 
[2] 	A. Itsaso, H.-B. Asier and I. Rekalde, “Robotics and Education: A systematic Review,” TEM Journal, vol. 11, no. 1, pp. 379-387, 28 02 2022. 
[3] 	T. Hikmet, “Edu Technology,” 20 03 2026. [Online]. Available: https://www.edutechnology.net/2026/03/how-to-use-lego-robotics-to-teach-stem.html. [Accessed 06 07 2026].
[4] 	Lego, “Lego Spike Education,” Lego, NA NA NA. [Online]. Available: https://spike.legoeducation.com/prime/start/. [Accessed 01 02 2026].
[5] 	Lego, “Lego Education,” Lego, NA NA NA. [Online]. Available: https://education.lego.com/en-gb/lessons/prime-competition-ready/training-camp-3-react-to-lines/. [Accessed 15 02 2026].
[6] 	M. &. E. Robótica, “Youtube,” Robótica, Maker & Etc, 14 10 2025. [Online]. Available: https://www.youtube.com/@RoboticaMakerEtc. [Accessed 01 03 2026].
[7] 	6. T. Warriors, “Youtube,” 6006 Tech Warriors, 19 07 2024. [Online]. Available: https://www.youtube.com/watch?v=phqz47MBcbg. [Accessed 15 02 2026].





David Veater		Page 7 of 7

image3.jpg




image4.jpg
defne. Folow the yellow bick oad

(pealuni

P e oo stads B A s pesedn 2

@) selmovenentmoiostol o0

i (0 D

@) setrowmmionto @ % e

i (o) @ e @

Folowthe yalow bock toad|

‘Avoid the box of doom

e S -

i A+ s presserdjel 2 Sihen

Folovithe yelow book road|

Us o D) |sccondss
Co i Clo o @) soaees v

@ siop moving|
[ e move| D for @) [emi=

BT oo 1« T o e @D tooosne

S 2 e

e @) [





image5.jpg
&

e8]

® Bk

i

im® @

®®





image1.jpeg




image2.jpeg




