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1 Introduction 
SciExplo received funding from the US Embassy in South Africa to run the Robotics Holiday Club 

program in partnership with the US Embassy’s Mae Jemison Science Reading Room. The Robotics 

Holiday Club is a week-long programme which aims to expose learners to disciplines that are not 

necessarily in the career scope of previously disadvantaged learners, and to provide an opportunity 

for learners to observe real-life applications of scientific and engineering concepts. This report 

highlights the activities that took place within the program, and provides learner feedback and a 

summarized financial report. 

 

The Robotics Holiday Club was held at the premises of the University of Pretoria, Mamelodi Campus 

from 6 to 10 July 2015. Grade 10 learners from eight Mamelodi East high schools (in the vicinity of 

the University of Pretoria, Mamelodi Campus) were invited to apply to participate in the Robotics 

Holiday Club. A total of 38 learners were accepted, of which approximately 70% were female. The 

program was offered at no cost to the learners.  

 

 

 

 

 

 

 

 

 

2 Program Layout  

2.1 Lessons 
The 2015 holiday club had a central theme of Robotics – chosen for its multidisciplinary nature and 

opportunity to provide learners with a variety of skills in computer science, electronics and 

mechanics. The lessons were designed to be interactive, with emphasis on hands-on activities for 

deeper (and quicker) understanding of material.  

 

The lessons layout was as follows: 

 

Day 1 

Introduction to Programming 

The learners were introduced to the basic concepts of programming through the Code.org 

Computer Science educational game platform. The learners learnt about algorithms, if statements, 

various types of repeat statements which formed the foundation to their programming tasks of the 

week. They were further given the basics of Robotics and microcontroller programming using the 

PICAXE simulation software and the BASIC language. 
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Introduction to Electronics 

The learners revisited basic electronic concepts of current, voltage, resistors and were introduced 

to various types of electronic components, circuit building through breadboards, and schematic 

diagram reading. 

 

Day 2 

Microcontroller Programming 

Through a well-planned activity list, learners built various circuits (such as a traffic lights circuit and 

an automatic light sensor) and programmed the intended functionality into the microcontrollers. 

 

Presentation Skills 

The learners were provided with skills of how to present with confidence, and were given various 

opportunities to practise the vocal and breathing mechanisms learnt amongst other things. 

 

 

2.2 Instructors and Volunteers 
SciExplo believes in the spirit of volunteerism and offers various opportunities for people to plant 

back into communities. The Robotics Holiday Club therefore provides a platform for young scientists 

and people from different backgrounds to offer their time and expertise in making the program a 

success. The 2015 instructors consisted of 4 University of Pretoria Engineering students who 

participated in the programme as part of the JCP Community Module they undertake in their 

studies: Frederik Briedenhann, Marchant Chelin, Siyabulela Nazo and Peter Prince. The students 

acted as tutors during lessons ensuring that no learner falls behind, and also as project supervisors 

during the projects phase of the program. Teaching was primarily offered by Ntombikayise Banda 

(SciExplo Chairperson), Sam Baloyi (volunteer from GeeKulcha) and Bonang Mathekga (a biomedical 

engineering student from the University of Witswatersrand). 

 

The success of the Holiday Club was also due to the strong contributions of the following teams: 

Logistics Team (Thandeka Banda and Phuthegi Mashigo), Project Testing Team (Meshack Shabalala, 

Tshegofatso Thejane, Terrence Moabalobelo, Dick Mathekga, Paballo Mokhatla, Michael Mulaudzi) 

and the entire SciExplo Board.  

 

2.3 Mini Projects 
Part of the third day of the programme and the fourth day was reserved for group projects. The 

projects are designed to teach learners time and project management skills and how to work as a 

team. Emphasis was placed on explorative thinking, and attempting things rather than on the 

technical accuracy of the projects. The 38 learners were divided into groups of four, with each group 

receiving a supervisor to guide them in the design and implementation of one of the four projects 

listed: 

 

 Line Following Car 

Following the idea of Google’s Self-Driving Car which can drive itself around in a city, the 

learners were required to build a self-driving robot which follows a black line on a white surface 
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using light dependant resistors (LDRs) and light emitting diodes (LEDs) as sensors. The car used 2 

DC motors and a caster wheel for pivoting. 

 

 Light Following Car 

The learners were required to build is a self-driving robot which is capable of detecting and 

following a light source (such as a flashlight) on a traveling path using light-dependant resistors. 

The car used 2 DC motors and a caster wheel for pivoting. 

 

 Infrared Remote Controlled Car 

This project required the learners to build an infrared remote controlled car that will consist of 

an infrared receiver on the main body of the car, and an infrared transmitter on the controller. 

The car should respond to any button moves on the infrared controller. The car used 2 DC 

motors and a caster wheel for pivoting. 

 

 Instruction Following Tortoise 

The objective of the project was to develop an Instruction Following Tortoise, which is an 

autonomous robotic vehicle that is driven using stepper motors, and to program the vehicle to 

navigate through a maze. The robotic vehicle was named a ‘Tortoise’ because of its very slow 

speed. 

 

2.4 Field Trip 
The learners had an opportunity to visit the Mobile Intelligent Autonomous Systems (MIAS) unit at 

the CSIR. The unit focuses on the development of science, engineering and technology capabilities in 

those areas of field robotics that promote intelligent behaviour. Their current projects include an 

autonomous mule, an intelligent manipulator and a mining safety platform. The learners were given 

a presentation on the subject of field robotics and a demonstration of some of the robots housed in 

the unit. 

  

2.5 Career Guidance 
The learners received a motivational talk from Tshegofatso Thejane a research scientist at Council of 

Scientific and Industrial Research (CSIR), who holds a Masters in Electrical Engineering from the 

University of Witswatersrand. Tshegofatso shared her story with the learners of how coming from a 

rural area in Northern Cape, and her life circumstances did not stop her from achieving her dreams 

of becoming an engineer. She provided learners with very good and sound career guidance and 

bursary opportunities and motivated them to study very hard for university placement.  

 

The learners also received a talk from Ms Ruth Koko of the US Mae Jemison Science Reading Room 

who informed them about the facilities and the enriching programs they host. It was encouraging to 

find that a number of learners were already members of the library. The learners were then given 

application forms and encouraged to enrol in the program for continued growth. 
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3 Project Evaluation 

3.1 Summative Evaluation – Group Presentations 
A summative evaluation was conducted on the last day of the holiday club by means of group 

presentations to gauge knowledge gained, and to capture the experiences of the learners 

throughout the project phase. The learners were requested to prepare a 6 minute presentation that 

briefly described what their project was about and how they built it, the challenges faced and 

lessons learnt. The presentations showed that the learners had learnt various technical skills 

including reasoning and problem solving skills, and the outcomes of the projects were evidence of 

such. 

 

3.2 Learner Feedback  
The learners were additionally required to complete feedback forms to obtain the learners’ 

experiences of the content and design of the course, and an indication of their interest in continuing 

to learn about robotics. The following is a summary of the feedback, and snippets from the text-

based questions. 

LESSONS 

How much of the programming lesson material 

did you understand? 

 

 

How much of the electronics lesson material 

did you understand? 

 

 
 

What is the one lesson that stood out for you? 

 

“Learning how to use a picaxe programming app was amazing, i knew that computers used their own 

kind of language but wasn't aware that that language included a lot of codes and conversion's.” 
 

“i liked the programming lesson the most because with all that lesson a part of my career has just 

begun, which is Computer Science-Programming” 
 

“i loved building the circuit, i believe was good with it and i want to be an engineer so i did enjoy 

myself....it is an honour to be part of the SciExplo” 
 

“it was that of learning how to build a robot and how many components goes to the certain robot 

we building and how much work and dedication people put up. and why these robots are created”  

 

“We were taught how to make our own robotic cars and the part where we created codes similar to 

the way we've built our circuits and programmed them really stood out for me. Also the part where 

we visited the CSIR which revealed to me that robotic engineering is so interesting and more fun 

because its where you brainstorm and actually come up with your own creations or inventions and i 

felt really overwhelmed and inspired by engineer's work for they opened the brighter side of my 

future by this programme and once again I’m grateful.” 
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PROGRAMMING 

Had you ever programmed before coming to 

SciExplo? 

 

 
 

Would you want to continue learning it on 

your own? 

 

 

PROJECTS 

What project did you work on? 

 

 
 

How would you rate the difficulty of the 

project? 

 

 

OTHER QUESTIONS 

Would you consider Engineering as a career 

choice in light of what you have learnt? 

 

 
 

Would you recommend SciExplo to other 

students? 

 

 

What is your overall impression of SciExplo? 

 

 

 
 

How would you rate the food received during 

the week? 

 

 

Yes  31         81.6% 

Maybe    3           7.9% 

No    4         10.5% 
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PRESENTATION SKILLS 

Do you feel the presentation skills lesson was helpful? If so, how? 

 

“yes it was helpful it thought me on how to stand in front of people and present with confidence” 
 

“yes, cause it teaches u how to stand in front of people and do it all thanks to the deep breathing 

and power poses we did before presenting” 
 

“yes, the presentation skills lesson were very helpful because they gave me some tips to do before i 

start presenting...for example to calm down as well as to take a deep breath before and others” 
 

“YES, IT MADE ME REALISE THAT PRESENTING IN FRONT OF PEOPLE IS NOT SUCH A HORROR LIKE I 

THOUGHT” 
 

“no because am shy and I think it will take a lot of time for me to master how to present” 
 

“Yes, it gives one an opportunity to build up confidence and courage to stand in front of people, and 

give them a piece of your knowledge. it really doesn't matter how many people are there when you 

did your POWER POSE you will be fine.” 
 

“YES, they taught me to overcome my fear or stage fright and built my confidence to face the 

audience”                                                                    

 

4 Project Cost  
This year’s holiday club cost approximately R12,000 with the main expense categories being project 

equipment, printing and stationery, travel expenses and catering. Below is a profit and loss 

statement. 
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5 Photos 
This is a small selection of photos that showcase the Robotics Holiday Club week. 

 

 


