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Introduction 

The main goal of the InnoBox project is to bring hands-on science experiments and 
curriculum to underserved sixth, seventh, and eighth grade students around the world. In many 
classrooms, math and science are taught as lectures, which do not accurately portray the 
essence of these fields. This “talk and chalk” method of teaching science and math may even be 
responsible for alienating learners of this age. For this reason, we are introducing interactive 
experiments and activities to students at a young age, before they decide which subjects they 
want to study in the future and more importantly, before they decide they do not “like” math 
and science. Another important aspect of this project is that local university students are 
recruited and trained to present the activities and to mentor the young learners. InnoBox 
provides university students with the resources and skills to teach hands-on science and 
mathematics to young learners at local schools. Through InnoBox, university students are 
exposed to teaching and have the opportunity to give back to the community. We are 
educating the next generation of scientists and engineers, one box at a time. 
 
Accomplishments 

 On January 8, 2013, Ruby and Stephanie arrived at the airport in Johannesburg, South 
Africa, where we were met by Mwenda Kudumu, the USA InnoBox advisor. Mwenda 
transported us to Thohoyandou, a rural town in the Limpopo Province, five hours northeast of 
Johannesburg. There, we trained four undergraduate students from the University of Venda 
(Univen). These students – Yingisani, Depheney, Phillip, and Mashudu – are all third-year 
education majors studying to teach science and math. In the course of our three-week trip to 
South Africa, we trained the Univen students on the InnoBox curriculum that we prepared 
before our arrival, purchased and compiled materials into four portable boxes, met with the 
administrators of the two primary schools pre-chosen for this pilot project (Makwarela Primary 
School and Tshikevha Christian School), and taught over 600 sixth and seventh grade students.  
 The Univen students had not worked together as a group, nor had they taught before 
meeting us. In order to create a cohesive working group between ourselves and the Univen 
students, we embarked on a two-night trip to Kruger National Park for team building, to get to 
know one another informally, and to assess the strengths and challenges of the group. While at 
the park, we tested the curriculum to make sure that the experiments worked as planned and 
made adjustments to the materials and curriculum when necessary. To ensure quality 
programs, we practiced experiments with similar-aged students before we visited the primary 
schools. Vhuli Obida, one of the InnoBox Limpopo advisors, offered her three children so that 
we could practice teaching the experiments. The Univen students were somewhat nervous at 
first and even found the three well-behaved children to be “uncontrollable,” but we gave them 
tips on how to guide kids through their activities. 

Not only did the InnoBox give the Univen students confidence in their ability to teach, it 
also changed the way they approached the educational system. They were accustomed to being 
lectured and class and being told what to do, and had not been given the chance to experiment 
for themselves in science courses. We demonstrated for them that teaching science can be 
more effective and fun for everyone when mentors and teachers ask more questions and allow 
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the students to do the activities themselves, which we simplified to the phrase, “Ask more, do 
less!” 

On January 15, 2013, we visited Makwarela Primary School and taught six groups of 
students within one-hour blocks throughout an entire school day. In total we taught 221 sixth 
graders. During the hour of instruction, we introduced ourselves and the project, presented an 
introductory science demonstration, and split the entire group into the stations. Each Univen 
student was responsible for teaching a different activity, as well as the two of us, for a total of 
six activities. The 40 students who came each hour were divided amongst the six stations and 
spent a total of 40 minutes doing two different activities. The Univen students also switched 
which stations they ran so they could practice teaching each activity.  

The next day we went to Bergvlam Primary School, where we taught four groups of 
students in one-hour blocks, for a total of 92 sixth graders and 87 seventh graders. The 
rotations and activities went even more smoothly than the day before, and the Univen students 
showed remarkable improvement in their teaching skills. Six or seven teachers and the principal 
came to observe us throughout the day, and we later received very positive feedback from 
instructors at both primary schools, who said that the students were happy to have us visit and 
were excited for us to return the next week. Before we left Bergvlam, Mwenda thanked the 
principal, Mr. Nyathela, for allowing us to interrupt their busy class schedules. The principal 
quickly corrected her by saying, “This is not an interruption, it is an intervention.” 

 
Please see the attached trip itinerary and school visit schedules. 
 
Challenges 

 
As we prepared for our trip, the three of us found it difficult to communicate with our 

contacts in South Africa and many details such as transportation and accommodations were not 
confirmed until the last minute. We had never met Mwenda in person before our trip, and 
neither of us had traveled to Africa before, so naturally our parents had some concerns. We 
met Mwenda for the first time at the airport in Johannesburg, and she quickly proved herself to 
be a great advisor and friend. She took very good care of us and always prioritized our well-
being, and she also demonstrated her passion for teaching science to kids, not only through 
talking about her past, but also by sharing what she wants to accomplish in the future and her 
long-term goals for the InnoBox project. 

One of our greatest challenges in South Africa was communicating the idea of the 
InnoBox project to the Univen students, who were hand-selected by Dr. Kirui and agreed to be 
part of the InnoBox before they even knew what it was. Although the development of the 
InnoBox project was a two-year process, the structural approach of InnoBox was modified to 
include the local university relatively recently. The Univen students we worked with seemed to 
be plagued with a “poverty mentality” where they expected to be given things simply because 
they are poor. They appeared to have become reliant on handouts and assistance from others, 
even when they seem capable of sustaining themselves. These may be reasons why the Univen 
students had a very different understanding of the purpose of InnoBox and what they were 
expected to do as members of the InnoBox team at the University of Venda. As evidence of this, 
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at one point we were asked if they (the Univen students) were going to be paid for their 
involvement. 

At first, the Univen students were unsure of their roles in this project and depended on 
us a lot to organize their meetings, training sessions, and school visits. We were concerned that 
their dependence would not allow them to continue the InnoBox after we left. However, we 
wanted to make it clear that this project would be handed on to them and they would have to 
step up and take initiative in planning visits to primary schools, keeping track of materials, and 
recruiting more members to be a part of the InnoBox in the future. We also had some issues 
communicating with the students on a day-to-day basis, because sometimes one student would 
tell us incomplete information or fail to relay information to the other students. 

Another challenge arose when Tshikevha Christian School decided at the last minute 
that they could not have us visit. Although Mwenda had met with the principal and science 
teachers on several occasions and had included them in conference calls, she unfortunately 
found out two days before the visit that Tshikevha could no longer have us visit due to 
accreditation conflicts. Mwenda left Makwarela in the middle of our program to figure out a 
new plan for our second primary school, and the rest of us carried on teaching in her absence. 
She returned at the end of the day and informed us that we would be teaching at Bergvlam 
Primary School instead of Tshikevha, which the principal graciously agreed to after a brief 
meeting with Mwenda. We hit another bump when we found out that the Univen students had 
to register for classes the same day we were scheduled to go to Bergvlam, so Dr. Kirui 
contacted the principal once again to ask if we could switch dates. He was very accommodating 
and invited us to teach the next day. Makwarela Primary School and Tshikevha Christian School 
were originally selected because the former is a public school and the latter is a private school, 
and we wanted to sample a diverse range of students for this pilot program. Both Makwarela 
and Bergvlam are public schools. 

 
Sustainability 
 
 In order to have the greatest impact on the global community, one of the most 
important aspects of the InnoBox project is its sustainability. Considering the short-term future, 
the Univen students will continue to visit Makwarela and Bergvlam at least once a month under 
the guidance of their advisors: Dr. Joseph Kirui, head of the Physics Department at Univen, and 
Vhuli Obida, a researcher from the University of Pretoria and a local parent devoted to 
improving the education of young students in the area. The InnoBox team in Limpopo, South 
Africa also hopes to expand their efforts by contacting and visiting more local primary schools. 
They reached out to the Dean of Mathematics and Natural Sciences at the University of Venda 
and local businesses to ask for funding in order to cover the costs of materials and 
transportation. The Dean suggested that they write a formal proposal for the InnoBox Limpopo 
project so they can establish themselves as an organization at the University of Venda and get 
funding from different departments. They may also establish InnoBox Limpopo as a student 
group at the University of Venda so they can recruit more students to join their efforts.  
 The InnoBox team was approached by the Vuwani Science Resource Center located just 
outside Thohoyandou. This resource center was also founded by the University of Venda, to 
give local secondary school students the opportunity to use the center’s chemistry, biology, 
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physics, and computer labs. They have a mobile laboratory which they drive to local secondary 
schools. They were very interested in combining efforts with InnoBox Limpopo, so we have 
their support and the Univen students may be able to use their center to store materials and 
get transportation to schools in the future. The Univen students can also publicize the Vuwani 
Science Resource Center to the primary schools where they teach. 
 From the United States, we will continue communication with the InnoBox Limpopo 
team (Univen students and advisors) to check on their progress. To maintain support from 
overseas, we will continue to provide them with curriculum ideas and help them with their 
proposal via email. We will also connect the InnoBox project to an established organization at 
MIT, such as another science camp or global initiative, so that communication between MIT and 
InnoBox Limpopo will continue.  
 
Important Lessons 
 

 Ask more, do less 
Mwenda gave the Univen students this advice while we were teaching at the primary schools. 
When we first began training them with Vhuli’s kids, they did a lot of the hands-on experiments 
for the students and told them exactly what was supposed to happen. However, this was not an 
effective way for the kids to learn, so we used this phrase to remind the Univen students that 
they should not do the experiments, but instead they should ask questions about what the kids 
expect to happen and why. The materials are also meant for the primary school students to 
use, so we encourage the Univen students to let the kids do as much as possible. 

 Kill them with kindness 
As we were traveling with Mwenda and learning more about the culture of South Africa, we 
learned more about how to interact with local people. We often received stares and 
questioning looks from people, and we found that the best way to respond was with a friendly 
greeting. We also learned that people are more willing to help when you ask with a smile. 

 Poverty mentality 
“Poverty mentality is an attitude. It’s a way of thinking that is said to perpetuate poverty 
because the focus is on what one doesn’t have rather than what one does have. Thoughts and 
comments such as ‘I can’t afford this…’ and ‘I’ll never have enough money for that…’ may turn 
out to be a self-fulfilling prophecy. It’s not clear where this concept came from, but one of the 
earliest motivational speakers to discuss it was Zig Ziglar.” (Wisegeek.org) This problem in 
Limpopo is probably a remnant of the South African apartheid system that only recently ended 
in 1994. During apartheid, indigenous South Africans were kept impoverished and unable to 
help themselves. The Univen students showed an example of this mentality that is found in 
many cultures and people around the world. This is a very unfortunate and difficult situation 
because it is hard for people to change and see that they have the ability to change their 
situation and take care of themselves, and to even pursue their dreams and aspirations on their 
own. 

 People must be trained to use the resources they are given, otherwise they might never 
use them 

Throughout these last three weeks, we have seen various examples of how practicing using 
materials is the best way to get people to use them in the future. We brought a lot of 
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curriculum and materials to the Univen students, but they would not have known how to use 
most of them if we did not run through all the experiments with them before teaching. Even 
though we gave them their own paper copies of the curriculum, they did not read through the 
experiments until they had to run through them with us. Without this training, their teaching 
would have been far less effective. This is also apparent in other situations around the area – 
for instance, at Makwarela we noticed a smartboard in the classroom where we taught, but no 
one seemed to know how to use it. We were not sure why they had such an expensive and 
complicated piece of technology if they could not use it to its fullest potential, and we thought 
it would have been better if teachers had been trained on how to use it. 

 Early and clear communication is very important 
We experienced many repeated breakdowns in communication during the course of our 
project. We quickly came to appreciate how well people at MIT communicate on group 
projects, because sometimes our InnoBox team members did not share basic information such 
as their availability to meet. One of the greatest problems occurred when the Univen students 
did not tell us that they had to register for classes on the same day we were scheduled to teach. 
We had to remind them several times, even after that incident, how vital it was that they 
informed us of when they had conflicts, but by the end of our visit we still experienced some 
frustration caused by poor communication. 
 
Altered Plans 
 
 Most of our trip went according to plan, but we did encounter a few obstacles along the 
way. The greatest of these was Tshikevha Christian School, when they informed us two days 
before we were scheduled to teach that we would no longer be able to visit their school. 
However, Mwenda and Vhuli handled the situation very well, getting in touch with Bergvlam 
Primary School and arranging our visit there.  
 When we met the Univen students for the first time, we found out that they were not 
local and would need accommodations for the duration of the project. We also had to subsidize 
the cost of their meals, since they would be in town and did not have the luxury of living at 
home. We had to make some changes to our budget, but we were able to find money in the 
budget by reducing the costs of our own meals and transportation, thanks to Vhuli and Dr. 
Irene Barhoorn (another lecturer at the University of Venda who has been assisting Mwenda on 
the InnoBox project), who made dinner for us and drove us around for the last week. 
 
Budget 
 
 Please see the attached spreadsheet for our complete budget. 
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Training the Univen students 
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Connecting with Vuwani Science Resource Center 
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Teaching at Makwarela Primary School and Bergvlam Primary School 
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