Position Paper on the 
IEEE – National Education Department’s 
Teacher In-Service Training Programme (TISP)
for Engineering subjects in grades 10 to 12 and Technology in Grades 4 to 9
Introduction:
It is estimated that about 40% of the world’s population lacks sanitation, 20% lack clean water and 20% lack adequate housing [3].   Many of these people live in Africa.   The question now is: Does South Africa have the engineering skills base required for the development that is needed?   Alyson Lawless in her book reports on this after having spent two years of intensive study. She says: “The nation’s economy and the quality of life of its citizens depend heavily on the supply and efficient operation of infrastructure. Yet the civil engineering industry faces unprecedented challenges in attracting, recruiting and retaining the staff needed to design, manage and deliver this infrastructure, without which poverty alleviation, and ultimately its eradication, is not possible.”   There is no doubt that Africa needs an adequate engineering force, focusing on these issues. For this to happen, serious attention must be given to prepare students in Africa for engineering studies.   The IEEE and many other engineering institutions make it their business to do whatever they can to ensure that more young people enter the engineering profession.   The question we ask ourselves is how can engineers help educators in our country to prepare more students to enable them to enter the engineering profession.

In 2006 the IEEE, in collaboration with the Cape Peninsula University of Technology and national and provincial education departments, organised a workshop.   The workshop was funded by the IEEE and held under the auspices of IEEE’s Teacher In-Service Program (TISP) Training for South Africa.   It was held on 4 and 5 August 2006 at the Victoria & Alfred Hotel at the Waterfront in Cape Town. Strategies for building effective partnerships were discussed with DoE and Provincial Education Departments. Engineers and Education Specialists demonstrated the lesson plans and material, adapted for South Africa.   These lesson plans with handouts for teachers and learners were given to all participants. These lesson plans were suitable to be used in the classroom as they are.   

TISP for Engineering subjects in grades 10 to 12

The workshop attracted about 90 participants, about 30 from education departments and 60 volunteer engineers. The Engineering and Technology Education Specialist from the national education department and about all Engineering and Technology provincial coordinators responsible for the FET engineering subjects were present. Engineers came to understand the challenges that education departments face and showed commitment to help teachers understand engineering principles and applications so as to equip them with knowledge and lesson plans to teach engineering related subjects. 

The training session was co-ordinated in association with the Engineering Council of South Africa, the South African Institution of Mechanical Engineers, the South African Institution of Civil Engineers, the Institute of Professional Engineering Technologists, and the Chamber of Engineering Technology.

At the end of this workshop it was decided to use the lesson plans which were presented and evaluated during the workshop, for teacher in-service sessions nation-wide that were to be held in September 2006.
Table 1 shows the venues and the number of teachers that were trained in September 2006 as well as the venues where training session took place.

TABLE 1: Training sessions presented in September 2006

	Project
	No
	Venue

	Ohm’s Law
Balance
	20
40
	Tom Naude Technical High School 

Polokwane

	Ohm’s Law
Balance
	35
65
	Kroonstad Technical High School 
Kroonstad

	Ohm’s Law
Balance
	34
60
	George Campbell School of Technology

Durban

	Ohm’s Law
 Balance
 Balance
	45
45
45
	Oval North Senior Secondary School & North Link FET College
Cape Town

	Ohm’s Law
Balance
	26
56
	Hoer Tegniese Skool John Voster
Pretoria

	Ohm’s Law
Balance
Balance
	40
60
43
	Mangope Technical High School & Tlhabane Technical High School 

Rustenburg


Cameron Dugmore, MEC for Education in the Western Cape, said: “This program is an excellent example of how all sectors can cooperate to improve the quality of education in the country and to build the scarce skills we desperately need to grow and share the economy. We are deeply grateful to the engineers taking part in this program, and look forward to working with them as we develop the teaching skills and knowledge of our teachers.”

IEEE volunteers training Teachers

During the September 2006 training sessions officials from education departments realised that help from engineers is useful for teacher in-service training sessions. So the training session was followed by a number of teleconference meetings where engineers and officials from South African education departments discussed training sessions for teachers. These meetings were very fruitful and lead to teacher training sessions in most of the major centres of South Africa during 2007. 

The training for 2007 was aimed at curriculum implementers, subject advisors, and lead teachers. IEEE in consultation with the DoE identified three lesson plans for 2007. After a series of teleconferences IEEE organised a planning workshop during the first week of August 2007 at the Cape Peninsula University of Technology. The three lesson plans were presented to Mechanical Technology, Electrical Technology, and Civil Technology Curriculum Implementers, Subject Advisors, and Lead Teachers.

Table 2 shows the venues and the number of curriculum implementers, subject advisors and lead teachers that were trained in 2007 as well as the venues where the training session took place. 

TABLE 2: Training sessions presented in AUGUST AND September 2007

	Project
	No
	Venue

	Give me a Brake
Give Binary a Try
	21 
21
	Rhodesfield Technical High School Kemptonpark

	Give me a Brake
Give Binary a Try 

The Dumpy Level
	13
9

14
	George Campbell School of Technology Durban

	Give me a Brake
Give Binary a Try 
	7
4
	Oval North Senior Secondary School & North Link FET College Cape Town


Including the additional lesson plans prepared and presented by the officials of the departments of education a total of 150 Curriculum Implementers, Subject Advisors and Lead Teachers were trained.

TISP for Technology in grades 4 to 9
Officials, responsible for Technology at GET level attended some of the TISP workshops which were held in 2007 and saw the merit of TISP for Technology, so they approached the engineers and asked that we also jointly tackle the provision of material for Technology educators (grades 4 to 9)   So teleconference meetings and workshops were arranged to plan the TISP programme for Technology in grades 4 to 9.   The first of these teleconference planning meetings for the GET  band was held on 18 July 2008.   During this meeting Bradwin from SAB gave a report on the TISP sessions that had been arranged in Port Elizabeth together with his colleagues from SAB.   This motivated all present to carry on with the TISP programme for technology teachers in the GET We realised that the task of assisting Technology educators was of a different dimension than assisting educators who teach engineering subject, because all schools in South Africa have technology teachers, and there are nearly 30 000 schools in South Africa, while only a few schools in each province have engineering subjects at grades 10 to 12.  
The engineers were very fortunate to get participation from many technology specialists representing South African provinces as well as specialists from education faculties at South African Universities.   Engineers are not education specialists and material that is distributed to schools and demonstrated to educators must be in the correct format and match the curriculum.  It must be outcome based and cover the knowledge areas specified in the Learning Programme for Technology.
We started by organising a workshop at which groups consisting of engineers and education specialists were responsible to present projects (called lesson plans by the IEEE) where engineering principles were demonstrated.   The responsibility of the engineer was to identify how engineering and technological principles could be demonstrated, giving examples found in everyday life and the education specialists were responsible to ensure that the project fits into the Technology curriculum and to put the project in the correct educational perspective for the appropriate grade

Below is a list of the Technology teleconferences and workshops which have been held to date.
Teleconference meetings

	18 July 2008
	

	13 August 2008
	

	5 September 2008
	

	17 October 2008
	

	23 October 2008
	

	31 October 2008
	

	5 November 2008
	

	1 December 2008
	

	21 January 2009
	

	28 January 2009
	

	11 February 2009
	

	18 February 2009
	

	18 March 2009
	

	1 April 2009
	

	24 April 2009
	

	28 April 2009
	

	1 May 2009
	

	27 May 2009
	

	19 June 2009
	

	29 July 2009
	

	12 August 2009
	

	14 August 2009
	

	28 August 2009
	


Workshops held at CPUT in Cape Town:
	21 & 22 November 2008
	Presenting sample presentations for use by technology teachers

	26, 27 & 28 February 2009
	Developing and deciding on a plan of action to get technology material to teachers

	8 & 9 May 2009
	Finalising material for the 5 learning areas for each grade from 4 to 9

	4 & 5 September 2009
	Editing and finalising the material and planning the conference


In addition to the above meetings and workshops, there were also a few meetings of the conference planning team.
Plan of a Action to develop material for technology educators and to get it to the educators.
Very soon after the first teleconference meeting, we compiled a team of writers to develop material for each Technology Knowledge Area in each grade from grade 4 to grade 9.  The knowledge areas are:
· Structures
· Processing

· Mechanical Systems and Control

· Electrical Systems and Control

· Communication and Design

During one of the workshops a writer’s grid was agreed upon.   This writer’s grid specifies a team of writers for each knowledge area for each grade.   Each team consists of at least one education specialists and one engineer.   There are 23 such teams.  Each unit developed by each team includes engineering and every day life technical projects.   These projects will enthuse students in technology and engineering and can create an interest in technical careers A template was drawn up to specify what each unit should contain and deadlines were set for completion of the work.   Regular teleconference meetings were held to discuss progress and to co-ordinate the work.   .
At a subsequent workshop an editing team was also appointed to edit the material.

Activities which will still take place

The National Education Department has approved a National Technology Conference to be held in Bloemfontein from the evening of 20 to 23 January 2010.  The Education Department is also providing most of the funding for this conference.   During this conference the material that has been developed will be presented to provincial subject advisors and to volunteer engineers who will help provincial subject advisors to present the material to educators.
After the conference subject advisors will present the material to technology educators who teach technology.   They will hopefully do it with the help of volunteer engineers who will be able to talk about his own engineering experience and how the material developed for the subject technology helps to bring practical knowledge about and insight into engineering and other technical applications and careers to the student.

This last stage of the project is extremely important and requires a large number of engineering volunteer to help, so it is important that as many engineers as possible attend the conference, but they can also volunteer even if they are not able to attend the conference.
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