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EXECUTIVE SUMMARY
BrainBoosters is an NGO specifically established to research and develop foundation phase Mathematics solutions for
South Africa.
The BrainBoosters intervention programmes and LTSM has been implemented for 1 – 2 terms per year in the Free State,
yet indications are that the approach not only has positive results on the common quarterly results in Term 4 of each
year, but has strong carry-over effects as measured in the following year (Gr 2 learners in BrainBoosters schools).
Please take note that we do not offer Workbooks for Gr R, 1 & 2 Mathematics but rather a learner book with discs, cards
and cut-outs that is being used as a teaching tool

BainBoosters Grade R Mathematics LTSM

BainBoosters Grade 1 Mathematics LTSM
Bags

Cards & Cut-Outs

Learner Book

BainBoosters Grade 2 Mathematics LTSM
Bags

Discs
Dice & Tokens

Counting Discs
Units
Tens

Hundreds

Learner Book
Cards & Cut-Outs

2 Learner Books
Cards & Cut-Outs

Discs

Bags

Blackboard & Chalk
Dice & Tokens

Dice & Tokens
X 60

Watch this 2 minute video

The elephant in the room remains the apparent excellent Mathematics results of foundation phase grades, then fading
fast and fully disappearing by Gr 8. This poses the question of why and what to do about it. Maybe some popular
answers need better research - with suggestions. Please see page 26.
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BRAINBOOSTERS BACKGROUND
We believe it is critical to rethink teaching and learning in Early Childhood Development and to train existing teachers in
methods that can show remarkable results in a short period of time.
We are a Not-for-Profit Social Enterprise and our mother company is Eureka DIY Solutions that can deliver our products
countrywide.

BrainBoosters leveraging the IT, HR and
national logistics infrastructure of
r
Mothe
EUREKA DIY SOLUTIONS
pany

HEADING

com

BRAINBOOSTERS PROGRAMMES AND LEARNING & TEACHING
SUPPORT MATERIAL:
Please view this short video overview of all our products
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1. PARENTING PROGRAMME
The missing link in any education system globally, is parents.
We offer a range of story boxes with a development toy for 6 different age groups under the age of 7. Over a 60-month
period, parents receive beautiful boxes with books, posters and toys according to a theme. Information is included on
how to play with the toys inside the box and we provide parenting skills on the back of the box. These products can be
bought online.

2. TWO DAYCARE PROGRAMMES
The majority of ECD programmes in South Africa were written for children with adequate vocabulary and very involved
parents. Advantaged children hear 30 million more words at the age of 3. How do we close the gap that uninvolved
parenting has left on our country? BrainBoosters offers two ECD solutions.


Our Play & Learn programme is a 30 minutes per day cognitive year programme. We provide carefully selected
toys, books and posters in six themes for the caregiver/teacher. We use a unique methodology, which shows
remarkable results in a short period. We empower poorly skilled caregivers/teachers by providing nonacademic training with a picture-driven poster instead of a manual. We also provide affordable parent packs.



The second Daycare programme is for ‘INFORMAL CRECHES’ where space is a problem as well as unskilled
caregivers. BrainBoosters offers one container at a remarkable value as well as non-academic training for
gogos. With the few selected toys, books, posters and counting discs we show how more than 60 cognitive
guided games can be played to teach the basic concepts. We also provide parent packs.
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3. GRADE R, 1 & 2 MATHEMATICS LTSM
The BrainBoosters Grade R, 1 & 2 Mathematics LTSM consists of a unique methodology that utilizes a concrete
interactive teaching method, which involves all learners, not just one child at a time. This method provides instant
feedback to teachers and all learners in a non-threatening way, making learning easy, fast and fun. The training is
SACE accredited. We encourage Mathematics Parent Evenings where we show parents the interactive method in
action as well as how to play the maths games in the learner book with their child.
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OPEN SOURCE LEARNING & TRAINING
BrainBoosters offers open source learning and teaching on our BrainBoosters Academy website for children under the
age of 8, parents and teachers.

OPEN SOURCE LEARNING WEBSITE

HEADING

brainboostersacademy.co.za

TEACHER TRAINING TEXT BOOK
BrainBoosters methodology and approach towards Mathematics
will be shared in the next print of the book, which teacher students
have to buy every year. (50 000-teacher students per year)

BREAK-THROUGH METHOD
We have a 5-year history with Kagiso-Shanduka Trust. We had a major breakthrough when we developed the very first
programme in Olifantsvlei Primary School in Gauteng in 2013. The interactive method that we developed in this school
forms the basis of our programmes. It addresses the problem of a large number of learners in classes and the fact that
only one learner at a time can answer a question.

ADVANTAGES
1. All learners answer and not just
one child at a time

3. Instant feedback to learner on the
spot and not only when writing
tests a few weeks later
4. Learning problems identified
5. Report writing easy for teacher

2. Instant feedback to teacher
to see who is struggling

5. Mathematics now FUN!
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6. “I CAN MENTALITY”

INPUT OF SUBJECT ADVISORS FROM TWO PROVINCES
FSDoE
It is important for BrainBoosters to get input from the experts when we develop programmes or LTSM.
The input and feedback from KST, FSDoE - Mrs. Phala, Mrs. Mahlangu, and Mrs. Mosiana from the Motheo district, as
well as the feedback from teachers, learners, coaches, trainers and even parents all laid the foundation for the Grade
R, 1 & 2 Mathematics LTSM that we believe could impact numeracy in South Africa.
Mrs. Phala and her team as well as KST representatives for the Gr 1 LTSM:

Mrs. Zanele Mahlangu and the Gr R subject advisors:
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During our training of teachers, we found that most of them said learners struggled with learning money, subtraction
and place value. We made sure that this was addressed in our LTSM.

Here is an example of pages in our Gr 2 Learner Book regarding subtraction, money and place value. Learners are
provided with small cut-outs of coins & notes and can do different money sums daily. We provide red discs to represent
units, blue discs for tens and green discs for a hundred as well as 10-strips and 100 dot cards.

HOW TO TEACH MONEY IN GRADE 2

HOW TO TEACH MONEY IN GR 2

HOW TO TEACH MONEY IN GR 2

HOW TO TEACH SUBTRACTION IN GR 2
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HOW TO TEACH PLACE VALUE IN GR 2

Mrs. Mpho Mosiana of the Motheo district gave us valuable input regarding her wish for us to include Word Sums,
Measurement and Data Handling in our SACE accredited courses for teachers in Gr R, 1 & 2 as she found that teachers
neglected these areas. This is now part of our SACE training and we provide information sheets. Please see the example
for Gr 1 info sheets:

Mrs. Mpho Mosiana and the Gr 2 subject advisors:
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GDE
We also received valuable input from Mrs. Busisiwe Nkosi and 17 district officials from GDE in 2017.

Mrs. Nkosi and GDE Subject Advisors:

OVERVIEW OF INTERVENTIONS IN THE FREE STATE FROM
2015 - 2017
BrainBoosters has been a service provider to FSDoE & KST since 2015.
Please take note that BrainBoosters has never implemented a full year programme in the Free State.
Every year we are contracted only in April /May but a school year starts in January. To print, pack, distribute and train
teachers means that the product is only being used from the third term onwards. As the product is fully CAPS aligned it
should be used from the beginning of the year.
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Please see all the research documents on our website: https://www.brainboosters.co.za/research

RESEARCH DOCUMENTS ON WEBSITE

2015
We implemented a 12-week Literacy and Numeracy programme in 27 schools, which was sponsored by FSDoE & KST.

12

During our training sessions, we provided a step-by-step picture driven poster manual to show teachers how to
implement the 12-week Literacy & Numeracy programme.

LITERACY & NUMERACY PROGRAMMES
Numeracy

Literacy

We did pre & post assessments of basic concepts: colours, shapes, numbers, addition sums and subtraction sums.
Please take note that this assessment was a very basic assessment for example the sums were all under 10.
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We used the Marais Assessment method for assessment which works well with large numbers of learners (10 000) being
assessed.

Please read more about our assessment method:
https://www.brainboosters.co.za/researcharticles/KST_Feedback_Part_1_2016.pdf
The biggest improvements in Grade 1 after only 12 weeks were:




Shapes: average from 49% to 70%
Addition: average from 29% to 53%
Subtraction: average from 17% to 36%. Learners really do not understand subtraction.
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Gr 1 learners showed the biggest improvement after 12 weeks in understanding numbers. Their post-assessment (86%)
was higher than the pre-assessment (78%) of the Gr 2’s.

Grade 2 learners showed the biggest improvement after 12 weeks in:


Shapes: from 59% to 84%



Subtraction: from 53% to 72%
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Please see the attachment with all the raw data of our own research.

2015 COMMON QUARTERLY TEST RESULTS
Unfortunately, these results are not available on the FSDoE EMIS portal in an Excel spreadsheet. We have made a
request but are still waiting for the link to be provided so that we can analyze the data.

2016
We provided a 16-week Literacy and Numeracy programme to 43 schools, which was sponsored by KST & FSDoE. Only
14 weeks of the programme were implemented because teachers had to prepare for exams in the fourth term.

Once again, the Grade 1 learners did much better with their post-assessment than the Grade 2 pre-assessment. Look at
the last two bars indicating the overall average of the concepts between Gr 1 & Gr 2 learners.
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Most learners struggled with understanding zero. We have observed that ‘zero’ is used for the first time on page 42 in
the DBE Gr 1 workbook and that there is no previous introduction to zero. The zero just appears on the number line on
this page.

Implementing our daily counting demonstrations showed remarkable results as seen in the improvement in all Grades,
especially in Gr 1.
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The minimum requirement for Gr R learners is to count up to 10 but Gr R’s can easily learn to count up to 30 and back to
zero. Please view this video of a Grade R learner impersonating her teacher by doing the counting demonstration for the
day.

ADVANTAGES?

HEADING
1. Learn to COUNT
2. See ADDITION in action
3. See SUBTRACTION in action
4. Understand ZERO

2016 COMMON QUATERLY TEST RESULTS
3 Groups referred to in the graphs:

1. GROUP 1: 20 BrainBoosters Schools:
We initially started with 33 schools in the project but had to omit schools that did not submit their marks as
well as the schools where BrainBoosters queried their marks, such as schools who for example had 69 out of
69 learners failing in Term 4 after they did well in Term 2. We suspect data capturing mistakes.
We provided a list of these schools for your information.
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2. GROUP 2: 24 EX-Maths Centre Intervention Schools:
We only started in the schools who did the Maths Centre Intervention programme in the third term of 2017
with 37 schools and we had to omit schools that did not submit their marks as well as the schools where
BrainBoosters queried their marks such as schools who for example had 124 out of 124 learners failing.

3. GROUP 3: 110 All other Motheo Schools:
We used all the rest of the schools in the Motheo district for comparison.
In this first graph the BrainBoosters group did 2% better than all other Motheo schools and yet we did not do a full year
programme, only a 14-week Literacy & Numeracy programme.

2017
During 2017, we discovered that learners did not know how to count on their fingers and therefore struggled to do basic
addition & subtraction sums. For example, Sesotho learners showed 7 as actually 2 fingers. We then implemented the
mobile number line. Please see the video of how children learn to count on their fingers from left to right.
19

FINGER COUNTING REVELATION: SOTHO

2017

INTRODUCE A
MOBILE NUMBER LINE

BrainBoosters became frustrated that we never had a full year programme to properly demonstrate the results of our
product.
We had developed a BrainBoosters Grade 1 EFAL programme with a hidden curriculum of Mathematical terms and
vocabulary in English.
1. English literacy – communication vocabulary
2. Mathematics basic vocabulary in English
3. Parent involvement – providing games to play

BRAINBOOSTERS GR 1 EFAL PROGRAMME
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If followed through until Grade 3 this would address the problem of learners struggling in Grade 4 transitioning from
Home Language to English in Mathematics. Please see the example below of the daily programme starting with counting
demonstrations in English, then Maths vocabulary in English and then English communication vocabulary.

Eureka DIY Solutions, the mother company of BrainBoosters, decided to sponsor 31 schools so that they can start in the
beginning of the year. We implemented the BrainBoosters Grade 1 EFAL in Terms 1 & 2 in 2017.

We were told to stop our programme as DBE wanted to implement their own EFAL pilot in Term 3 & 4 in 2017. This was
a great pity as the learners enjoyed our interactive fun method and showed excellent improvement in both English and
Mathematics. Once again, we cannot assess the impact of a year programme because we have none.
Despite that BrainBoosters Gr 1 EFAL was only used for the first two terms, the BrainBoosters schools outperformed the
other schools in the final term quarterly results of 2017.
21

KST & FSDoE gave us funding to do our new BrainBoosters Grade 1 Mathematics LTSM in the Maths Centre schools in
Term 3 & 4 in 2017. Again, the BrainBoosters product was only implemented in Term 3 & 4 and we all know that not a
lot of teaching takes place in the last term.
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The BrainBoosters group which had Mathematics as part of their EFAL shows a better understanding of numbers than
the other groups in the following graph.

It is interesting to see that the BrainBoosters Grade 2 learners outperformed all other groups.
These Gr 2 learners of 2017 did the BrainBoosters 12-week Literacy & Numeracy programme when they were in Gr R in
2015 and the 14-week BrainBoosters Literacy & Numeracy programme in 2016.
We are excited to see that even the limited exposure to the BrainBoosters programmes still had a measurable effect in
the subsequent years.
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RECOGNITION & AWARDS
Two of our programmes were accepted on the WORLD INNOVATION SUMMIT FOR EDUCATION platform in QATAR in
2014.

2014 WORLD INNOVATION SUMMIT

In 2014, Karina Strydom, CEO, Co-founder and product developer of BrainBoosters was invited by Mary Young, a Senior
Advisor from Harvard to present at an International Early Childhood Development Conference in Mexico.

2014 - MEXICO
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We were proud to have won the SABC EDUWEEK AWARD as the best Early Childhood Development Supplier in Africa in
2016. We also won the Education NGO of the Year Award as well as being a finalist in the Innovation category.

2016 AFRICA EDUWEEK AWARDS
WON 2/12 AFRICA EDUWEEK AWARDS

We were recognized again as the best ECD Supplier in Africa in 2017.

2017 AFRICA EDUWEEK AWARDS
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We believe our interactive method can have a permanent and lasting impact on
Mathematics and all STEM subjects as it lays a proper foundation for further learning and
understanding.

THE ELEPHANT IN THE ROOM
If we look at BrainBoosters achievements in the Free State, it is easy to feel satisfied with the progress and improved
quarterly results. However, a look at the graph below provides good reason to worry - the aim is to improve
Mathematics in Gr 12, not just better marks in Gr 1.

Looking at the Gr 1 and Gr 2 results, we see:

•
•
•

an average mark of 67-69%,
only 9% of children scoring below 40% and
almost two out of three learners above 70%.
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Really great results – with apparently no problem with numbers or Mathematics in the foundation phase. This is despite
many children going to school without much of the underlying cognitive development necessary to climb the ladder of
learning.

Then in

•
•
•

Gr 8 the Mathematics average halves to 34%
77% of the learners score below 40% and
only one in twenty above 70%.

Does this mean the learners slowly lost their original grasp of numbers over the next five years - or could it mean they
never fully mastered the concept of numbers in the early grades? Some educators feel mastering numbers is like
mastering a bicycle – once you can hold your balance on a bicycle, you do not unlearn it. If the child was still using
training wheels on her bike, it could easily look as if she had learnt to balance – but without the wheels she would just
fall over.
To serve its purpose, foundation phase should lay the foundation for and be a reliable predictor of a child’s future
Mathematics ability. Obviously, it is not. Of 12 000 learners who score above 70% in Gr 1, only 800 do so in Gr 8 and just
200 with distinction in Gr 12!
If Gr 1 & 2 results really are excellent, but then deteriorate to terrible, there is a problem - which we have to identify
before we can fix it.

Typical reasons proposed:

1.

Switching from mother tongue Mathematics to English tuition in Gr 4.

2.

Teachers in higher grades cannot teach Mathematics as well as those in the foundation phase (training,
dedication, etc.).

3.

Foundation Phase results are not a true reflection of the real Mathematical ability of learners, which means either
WHAT or HOW Mathematics is taught in the early grades misses the point.

Some ideas on the reasons for the anomalies in Maths education:
1. Mother tongue to English
This definitely contributes to the problems with Mathematics. Ultimately maths is language agnostic as the
same numbers, symbols and conventions are used in maths globally, irrespective of country or language.
One solution would be to extend mother tongue for another year, but that might mean translating terms and
symbols into the vernacular, only to relearn the concepts again in English the next year.
In BrainBoosters we tried the other approach - learn maths in mother tongue, but learn the English equivalents
already from Gr 1 in EFAL. Our EFAL programme followed CAPS, but also included the terms, concepts,
vocabulary and word sums used in Gr 1 Mathematics in English as a “hidden curriculum”.
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We tested this programme in 31 schools at our own expense and got outstanding feedback from teachers,
learners and parents. Unfortunately, the DBE stopped the experiment to test their own EFAL solution. We still
believe learning the terms and concepts simultaneously in two languages could be the answer to address the
language problem in Grade 4.

2. Teachers the problem
Again, it could contribute, but there is no reason to think all the good teachers are only in Gr 1-3. One would
expect teacher quality and dedication to be evenly distributed over all grades, disqualifying low teacher quality
as the reason for grade deterioration over later grades.

3. Foundation Phase testing not accurately testing mastery of number and mathematical concepts
From anecdotal evidence, this seems highly likely, although we have not been able to do proper scientific
research on it. However, we saw that Gr R, 1 & 2 learners couldn’t do basic addition & subtraction sums under
10.
We know many children in Gr 1 do not learn basic concepts at home like colour, shapes, understanding
numbers, greater and smaller, position, addition, subtraction, etc. Our Gr R & 1 Literacy and Numeracy
programme addressed this problem very successfully as shown on pages 14 - 17.
If these aspects were better tested early in Gr 1, it could show far worse results than the almost 70% average
the Gr 1's now achieve. Realising there is a gap could lead to more attention to these aspects and probably a
better foundation for further learning.

4. The curriculum, or the WHAT they learn, i.e. CAPS
We have no reason to query the value or validity of CAPS. Our only suggestion would be more attention at the
beginning of Gr R & 1 to those concepts so many children do not learn at home, but is implicitly assumed by
CAPS that their parents or pre-school taught them that.

5. The HOW Mathematics is taught in classrooms
We have seen remarkable improvement in class participation, in understanding sharing, money, basic addition
and subtraction and overall enjoyment of Mathematics in the classes where the BrainBoosters product was
used.
Though the quarterly results were better in Gr 1, compared to schools not using BrainBoosters, we feel the
Gr 1 marks are so high in any case, that the difference to the percentage grades we make is not that important.
Much more important is that a really good foundation for later Mathematics learning should be laid - that is
why Gr 1-3 is called “foundation phase”!
Retention of BrainBoosters Gr 1 learning in Gr 2 appears very positive. See pages 16 and 23. However, no school
has ever used our One Year BrainBoosters Mathematics LTSM for much more than only one term, making it very
difficult to ascertain the full potential benefit of a fully inclusive, interactive BrainBoosters approach. The value
of the BrainBoosters approach, especially if used for Gr R-2 over three full years could possibly prepare learners
dramatically better for learning the more abstract sides of Mathematics, which they have to do in later grades.
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We believe (and hope) that the BrainBoosters methods will lay a much stronger number foundation to build on in later
grades.

These are the main reasons:


Catch-up at the beginning brings all learners up to speed, even from impoverished households.



Full class participation - very valuable in large classes.



Interactive learning.



Instant, stress free feedback for teachers and learners.



The fact that the learners lose their fear of Mathematics because they have so much fun in class and play so
many number games.



No parrot learning but solid grounding through repetition.



Giving learners and teachers an ‘I CAN’ mentality.

OTHER GR 1 – GR 12 GRAPHS
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*We will develop Grade 3 Mathematics LTSM with the input of the FSDoE & Motheo district subject advisors in 2018.
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