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• Improvement of the quality of Mathematics
and Science teaching and learning at
secondary school and FET college level in
the Eastern Cape Province (ECP) and
beyond;

 Effective integration of relevant 21st century
technologies in the teaching and learning of
FET Mathematics and Science;

 Improved public awareness of the important
role Mathematics and Science play in
modern society.

GMMDU Vision and Mission:



The unit aims to:
 Improve the content knowledge, problem solving and

teaching skills of in-service Mathematics and Physical
Sciences educators at previously disadvantaged
secondary schools and at FET colleges;

 Improve the National Senior Certificate Mathematics and
Science pass rates and quality of passes amongst learners
in previously disadvantaged secondary schools;

 Develop appropriate 21st-century off-line techno-blended
T&L scaffolding support models and accompanying
resource material for the teaching and learning of FET
Mathematics and Physical Sciences.

GMMDU Objectives:



• Learner attainment:
Poor Quality and Number of Maths Passes

• TIMSS & ANAS International Ratings:

Gr 9=14%
Passrate

TIMSS

Current Critical NCS Maths Scenario in SA
Secondary Schools
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• Teacher Shortage: South Africa cannot continue to rely solely on current
systems to train more and better teachers CDE, 2011.

• Teacher  Qualifications:  less than 60% of mathematics teachers
had completed a degree (vs  87% avg. internationally)

• Teacher Practice and Motivation: Absence from class rooms in
previously disadvantaged schools result in loss of 3 years
of teaching time (out of 12 years) – HSRC report

• School Infra-structure: Thousands of schools in
South Africa lack the infrastructure necessary to
provide learners with the quality education which they
are legally entitled to receive
- Equal Education Campaign - 2013

• T&L Resources: Each year thousands of learners are
without  textbooks and access to libraries etc.

Current NCS Maths School Scenario in SA



Urgent Need to Challenge an Inadequate Teacher
Centred Maths and Science  Teaching Model

Too much talk – Too little action!



Broader Framework: Need to promote
21st Century Digital Citizenship

Global Digital Citizenship Foundation

Young people‘s interest in Mathematics,  Science and
Technology  is  essential  for  sustainable  economic  growth



Integrated use of  Appropriate
Technologies

Independent of Internet and sophisticated
Windows & PC Skills Demands
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Learner  Incubation:
Skills Development and
Independent Scaffolding

Support

Teacher Focus:
Professional Development

Content, Pedagogy and
Technology Skills

Framework for a successful 21st century FET
Maths & Science  T&L Model in SA Schools

Medium-Long Term Short Term Urgent



GMMDU Development Project Framework:



TABLET & Workbook
Support for Learners

Integrated  Offline Techno-Blended Maths and
Science T&L Support Model for Secondary Schools

Calculator and Cell
Phone  Syllabus

Support

NCS Exam
Revision Support

PowerPoint & Videos

COP for Maths and
Science Teachers

TouchTutor Package
& Workbooks

Desktop PC
Learner Support Model

Training, Laptop & TouchTutor
Support for Teachers
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Recent GMMDU Project  Implementations
Accredited FET Math & Science Skills Upgrade of In-service Educators

 Two NMMU SAQA Accredited Short Learning Programmes
 One-year Curriculum Aligned Maths or Science Training
 Comprehensive Equipment and T&L Material  Distribution
 Certification in Partnership with ETDP SETA & DBE

2012-2014



Recent Project  Implementations:  2012-2014
Provincial Training of Educators - ECP & Free State

Certification – MEC in Free State

Maths & Science Subject Advisors

SAASTA Maths & Science Teacher Training Dinaledi  Maths & Science Teacher Training

Certification – MEC & DBE  ECP Leadership



GMMDU  Project Implementations:  2010-2014
GeoGebra Institute – Maths Support for Maths Educators

 Maths Teacher training and support in the ECP
• Content, Technology & Pedagogy Skills transfer

 Maths Lesson and Assessment Material
• Sharing GeoGebra materials and ideas for best practice

 Professional Maths Learning Communities
• Teacher Workshops and Annual conferences
• GeoGebra User - Maths Teacher Certification
• Learner Support – GeoGebra Clubs at Schools

GeoGebra is an exciting Open Source Dynamic Graphics
Software Programme for Teaching and Learning of
Mathematics with strong international community support.



Successful Annual Regional Conferences
@ NMMU

GeoGebra Conference 2013 GeoGebra Conference 2014



GMMDU Project Implementations:  2010-2014
Incubation of  Math & Science Learners with Potential

 15 Saturday Maths and Science Incubation Programme –
Grades 11&12 learners  ( more than 500 in total per year)

 Structured facilitation using Video & PowerPoint lessons
 Tablet, TouchTutor package & Calculator support
 Tablet based assessment and Mxit based self tests
 Certification, prizes and bursaries for selected learners



National   Award for the Tablet based Maths and Science
Incubator School Programme

Baxter Theatre, Rondebosch CPT
December 2013

Min.  Derek  Hanekom, Prof Jonathan Jansen

Successful Learners Incubation for HE



GMMDU Project Implementations:  2010-2014
Maths and Science Desktop Resource Centres in Schools

 Dedicated resources under control of Maths & Science Teachers
 School based  access to quality content support  material
 Learner workbooks for individual practice or peer-support
 Two desktops per school >80 schools in 4 districts in 2014



Recent GMMDU Project Implementations:  2013-2014
R&D of Mxit based Applications and  T&L Material

 School Maths and Science competitions on Mxit
 Curriculum aligned Grades 10-12 Maths and Science

multiple choice tests, scores,  solutions and feedback
 School  Maths and Science & Olympiad type problems
 Flexible and affordable Maths and Science learner support

Provincial Pilot in 2013 & 2014



NCS Maths and Science material
for student support at NMMU

Application Linked to
Student Portal



Challenges
 Infra-structure support from the NMMU
 Affordability of staff – planning for sustainable growth
 One-year project funding cycles – Permanent Posts

 Interactive multiple choice assessment alongside
TouchTutor on Tablets

 GeoGebra certification for in-service Maths educators
 Extensions of Mxit competition and curriculum support

projects for schools in collaboration with Mxit Reach
 Automatic logging of TouchTutor usage data and

extraction of user profile from Tablets and Laptop devices
 Further commercialization of TouchTutor resource material
 Closer project collaboration with academic structures

internal to the NMMU ( e.g IT and Education)
 More structured participatory action research linked to

implementations of techno-blended T&L model

Future Plans – On-going R&D



Strategic External R&D partnerships:
2012-2014



Dr Govan Mbeki  (LLD)

Thank You   for your   Time

mbeki-maths-dev.nmmu.ac.za


