
Department: science anD technology



Contents
What is the Youth into Science Strategy? ......................................... 1

Key Objectives of YiSS .................................................................... 1

Research Methodology and Tracking Approach ................................ 1

1. Talent Development Programme .............................................. 2

2. National Science Week ............................................................. 6

3. Adopted Dinaledi Schools Project ............................................ 9

4. Engineering Experiential Learning .......................................... 14

5.  Work Experience for Unemployed Science Graduates:  

The National Youth Service .................................................... 16

6.  Science Centre Capacity Building Project.............................. 18

 

7.  Employer Survey..................................................................... 19

8.  Policy Implications from the YiSS Studies ............................. 20

Typeset and designed by 



Department: science anD technology

What is the Youth into science strategy?
The Department of Science and Technology (DST) launched the Youth into Science 

Strategy: Nurturing Youth Talent for a Stronger National System of innovation (YiSS) 

in 2006 to enhance participation and performance in and awareness of science 

and science-based careers of school-going youth and undergraduates in science, 

technology, engineering and mathematics (STEM). YiSS was expanded in 2010 to 

include programmes which facilitated workplace experience and work placements 

for post-school youth (near and undergraduates) in the areas of STEM. 

The YiSS initiative responds to key government priorities and strategies:

•	 Presidential	 Priority	 Outcome	 1	 to	 improve	 the	 quality	 of	 education	 and	

Presidential	Priority	Outcome	5	for	a	skilled,	capable	and	inclusive	workforce;

•	 National	 Development	 Plan,	 which	 recognises	 that	 education,	 training	 and	

innovation	are	central	to	South	Africa’s	long-term	development;	and	the

•	 DST	Strategic	Plan,	which	aims	to	build	a	science,	engineering	and	technology	

(SET) human capital pipeline to ensure increased availability of researchers and 

innovators for South Africa’s competitiveness.

Key objectives of Yiss
YiSS	aims	to	increase	the	quality	and	quantity	of	SET	graduates	from	the	schooling	

system by improving science and technology awareness and literacy, and recruit 

more school-going youth and undergraduates to pursue careers in STEM. YiSS also 

aims to attract young people to STEM-based studies at tertiary institutions and to 

facilitate the completion of tertiary studies and entry into appropriate jobs in the 

labour market. 

The school-focused programmes aim to improve participation and performance in 

mathematics and science at Grade 12 level and to increase the interest and career 

orientation	in	STEM.	The	projects	include	the:	(i)	Talent	Development	Programme;	

(ii)	Adopted	Dinaledi	Schools	Project;	and	(iii)	Science	Capacity	Building	Initiative.		

The post-school programmes aim to provide workplace opportunities for unemployed 

graduates and almost graduates. The projects include: (i) National Youth Service: 

Unemployed	Science	Graduates;	and	(ii)	Engineering	Experiential	Programme.	

The Public Awareness programme, the National Science Week, aims to improve 

science awareness and interest. 

Research Methodology and tracking Approach
The	DST	commissioned	the	HSRC	(Education	and	Skills	Development	programme)	

to undertake to track participants of the YiSS programme and to map out their 

educational and employment trajectories. We will assess the outcomes of YiSS 

interventions in improving knowledge, attitudes and career choices towards SET and 

for	unemployed	graduates	to	acquire	skills,	capabilities	and	opportunities	to	enter	the	

labour market or proceed with further studies.
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1. tAlent DevelopMent pRogRAMMe

T
he	Talent	Development	Programme	(TDP)	 is	a	

residential, enrichment and additional academic 

contact time programme for Grade 10, 11 and 

12 high performing students selected from the 

18 DST-adopted Dinaledi schools, the nine pilot schools 

of	 the	Historic	Schools	Restoration	Project,	and	50	 top	

performing	Dinaledi	schools	 in	each	province.	The	TDP	

provides participants with an opportunity to engage in 

challenging academic work, offers social experience, 

and exposure to strategies to manage university life, as 

well as providing an environment that enables students 

to formulate SET career directions. Since 2011, the 

programme	has	been	managed	by	the	Umthonjeni	Centre	

at Wits University, and students are recruited to attend 

three-week long contact sessions each year. According to 

the	Umthonjeni	Centre’s	records,	the	total	number	of	TDP	

enrolment	is	–	2011:	257;	2012:	149;	and	2013:	258.	In	

2011, the first intake of participants included Grades 10, 

11	 and	12,	 and	 in	 subsequent	 years,	 new	 intakes	 only	

constituted Grade 10 and 11 students.

Methodology and tracking plan
We collected baseline information on appropriate indicators 

and continued to follow-up with participants in each of the 

subsequent	years	to	collect	information	on	the	educational	

and	labour	market	trajectories.	The	key	research	questions	

were:	(i)	Who	attends	the	Talent	Development	Programme	

(Cohort	2011,	2012	&	2013)?	(ii)	What	are	the	attitudes	of	

participants towards mathematics and science? (iii) What 

are the educational aspirations of participants? and (iv) 

What are their career choices?

The percentage of the 2011, 2012 and 2013 cohorts by grade and province

 Province
C1 C2 C3 C4 C5 C6 C7

Total
2011 Gr 10 2011 Gr 11 2011 Gr 12 2012 Gr 10 2012 Gr 11 2013 Gr 10 2013 Gr 11

EC 3% 4%  9%  6%  4%

FS 5% 13% 9% 2%  4% 9% 6%

GT 17% 12% 5% 20% 12% 23% 28% 18%

KZ 21% 26% 11% 29% 40% 30% 23% 26%

LP 29% 21% 49% 23% 17% 16% 20% 24%

MP 8% 5% 8%     3%

NC 4% 5%  5%  6% 5% 4%

NW 5% 4% 11% 12% 10% 10% 15% 10%

WC 7% 11% 7%  21% 4%  6%

Total 100% 100% 100% 100% 100% 100% 100% 100%

i.  Who participates in tDp (2011, 2012 and 
2013)?

Our	analysis	of	cohorts	2011,	2012	and	2013	baseline	

studies	indicates	that	the	TDP	population	comes	from	

a	total	of	52	schools,	and	the	majority	of	participating	

schools are from Gauteng (12), KwaZulu-Natal (12), 

and Limpopo (11). Forty-five of the schools are 

classified	 as	 Public	 Ordinary	 schools	 and	 seven	 as	

independent Ordinary Schools.

The	 majority	 of	 TDP	 students	 are	 black	 Africans	

(88%)	 and	 female	 (70%).	 The	 majority	 of	 students	

are from schools categorised as ‘better resourced’ 

(quintile	4	&	5).	Approximately	55%	of	students	attend	

African schools, including former homeland education 

departments,	 while	 28%	 attend	 former	 House	 of	

Assembly	schools.	More	than	half	of	the	TDP	schools	

are in urban areas normally linked to better performance 

and resources than rural areas. 

Gr 10

2011 2012 2013

90 158

83+81

118

66

63

107+33

71

65

115

84

71

Gr 11

Gr 12

Post school 1

Post school 2
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ii.  Attitudes of enjoyment, Confidence and 
valuing of Mathematics and science

Developing positive attitudes towards mathematics 

and science is an important goal of the curriculum. The 

HSRC	investigated	TDP	students’	attitudes	(enjoyment,	

confidence and valuing) towards mathematics and 

science. We created an index of attitudes to science 

and mathematics and the graphs below reflect the 

percentages of students with positive attitudes. 

Students’ attitudes toward mathematics from 2011 to 2013

Students’ attitudes toward science from 2011 to 2013

in general, this cohort of students had a positive attitude 

towards mathematics and science, with confidence 

levels of all groups, except the Grade 12 students,  

rated the highest. it seems that students were more 

positive towards mathematics than science. There was 

no significant difference in attitudes between males and 

females.

iii. educational and Career Aspirations of 
participants

We followed the Grade 10, 11 and 12 cohorts from 

2011	to	2013	to	determine	their	educational	aspirations	

while at school (“What do you think you might study 

after Grade 12?”) and their subject choices in post-

secondary institutions. We also asked participants to 
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indicate	their	career	aspirations	at	the	age	of	30	(“What	

work	do	you	think	you	will	be	doing	when	you	are	30	

years old?”). The following three graphs provide an 

Grade 10: Educational aspirations (2011, 2012, 2013) and career choice at 30

analysis	of	student	responses	(SC:	Aspirational	Study	

Choice;	AS:	Actual	Studies;	CC:	Career	Choice	at	30).

Grade 11: Educational aspirations (2011, 2012), post-secondary disciplinary choices and career 
choice at 30 (2011 and 2012)



HIGHLIGHTS OF YOUTH InTO SCIEnCE STRATEGY

Department: science anD technology

5

Grade 12: Educational aspirations (2011), post-secondary disciplinary choices (2012, 2013) and 
career choice at 30 (2011)

The most popular educational aspirations of Grade 

10, 11 and 12 participants are Engineering, Medicine, 

and	Commerce	(which	 includes	finance,	accountancy	

and management) fields. There are slight shifts in 

aspirations between Grades 10, 11 and 12.

Students	 aspire	 to	 attend	 university	 and	 90%	 of	

TDP	 participants	 ended	 up	 at	 a	 university.	 The	 TDP	

participants at post-secondary institutions chose the 

Engineering,	 Medicine	 and	 Accountancy/Commerce	

discipline with the actual choices in the Accountancy/

Commerce	 higher	 than	 their	 aspirational	 subject	

choices. The most popular intended career choices 

at	the	age	of	30	years	are	Engineering,	Medicine	and	

Commerce.	

the most popular educational aspirations of grade 10, 

11 and 12 participants are engineering, Medicine, and 

Commerce fields.
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2. nAtionAl sCienCe WeeK

T
he National Science Week (NSW) is an annual 

countrywide celebration of science, technology, 

engineering, mathematics and innovation 

(STEMi) led by the DST and managed by 

the South African Agency for Science and Technology 

Advancement (SAASTA), where various stakeholders, 

roleplayers and interest groups collectively conduct 

activities that promote general awareness of the value 

of STEMi to people’s daily lives. National Science Week 

is run simultaneously in all nine provinces in August at 

multiple sites per province. in addition to contributing 

to science, engineering and technology among various 

sections of the population, the National Science Week 

is intended to expose the public, educators and students 

to science-based careers, particularly among the 

disadvantaged sections of the population. 

Research and evaluation  

Methodology
The key areas of the evaluation are: (i) Who the 

participants	 of	 the	National	 Science	Week	 are;	 (ii)	 A	

client	 satisfaction	 survey;	 (iii)	 The	 effectiveness	 of	

the media campaign to disseminate information and 

awareness	 about	 the	NSW;	 and	 (iv)	 The	 attitudes	 of	

the public to science and technology. 

In	 2011,	 the	 HSRC	 purposively	 observed	 nine	 sites	

(Gauteng,	Western	Cape	and	KwaZulu-Natal)	from	the	88	

grant holders. in 2012, we observed 11 grant holder sites 

in	the	Eastern	Cape,	Gauteng,	Western	Cape,	KwaZulu-

Natal	and	North	West	provinces.	In	2013,	we	observed	

20	grant	 holder	 sites	 from	 the	64	 service	providers	 in	

Gauteng, KwaZulu-Natal, Mpumalanga, Limpopo and 

the	 Eastern	Cape.	 This	 data,	 supplemented	with	 data	

from the SAASTA grant holder site reports, provides an 

overview of the different constituencies attending NSW, 

such as students, teachers and the general public. in 

addition,	 in	 2013	 we	 administered	 a	 survey	 through	

the South African Social Attitudes Survey (SASAS) to 

elicit the public’s views on science and technology. The 

SASAS is a nationally representative, repeated cross-

sectional	household	survey	and	the	2013	round	yielded	

a	representative	sample	of	3	500	individuals	aged	16	and	

older in households which are geographically spread 

across the country’s nine provinces. 

i. participants of the national science 
Week: 2009-2013

NSW participation has continued to increase and 

has doubled over the last five years, with numbers 

increasing	from	204	174	in	2009	to	558	003	in	2013,	

an	increase	of	173%.	Up	till	2012,	the	majority	of	the	

participants were school students, but this changed 

in	 2013	when	 DST	 embarked	 on	 an	 awareness	 and	

marketing campaign to attract the general public. in 

2013,	55%	of	the	participants	at	NSW	activities	were	

the general public.

2011 NSW

Client Satisfaction 
Survey

On-site observation

Interviews with 
event organisation

Media campaign

2012 NSW

Client Satisfaction 
Survey

On-site observation

Interviews with 
event organisation

Media campaign

2013 NSW

Client Satisfaction 
Survey

On-site observation

Interviews with 
event organisation

SASAS

Media campaign

2014 NSW

Client Satisfaction 
Survey

On-site observation

Interviews with 
event organisation

Media campaign

2015 NSW

Client Satisfaction 
Survey

On-site observation

Interviews with 
event organisation

Media campaign
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Public, student and educator participation from 2009 to 2013

2009 2010 2011 2012 2013

Students 172	471 196	876 292	397 273	812 244	289

Educators 10	706 7	659 13	997 14	171 5	828

Public 20	997 48	240 32	231 108	900 307	886

Total 204 174 252 775 338 625 396 883 558 003

Public	participation	increased	the	most	in	Northern	Cape,	KwaZulu-Natal,	Western	Cape	and	Gauteng	provinces.

ii. Client satisfaction survey

•	 Students	expressed	high	levels	of	satisfaction	with	

NSW.

•	 About	 half	 the	 participants	 reported	 this	 as	 their	

first	visit	to	a	science	centre	and	just	over	a	quarter	

reported it as their second visit.  

•	 Around	two	thirds	of	the	students	surveyed	heard	

about NSW from their schools.

iii. Career intentions of nsW participants (2011 to 2012)
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The majority of the students are considering future 

careers	 in	 STEMI:	 48%	 science,	 37%,	 engineering	

and	22%	in	mathematics	and	statistics.

iv. nsW 2013 Media Campaign
Different media platforms were utilised for National 

Science	Week	 2013	 to	 inform	 the	 broader	 public	 of	

upcoming events:

•	 The	 DST	 used	 social	 media,	 a	 storyline	 in	 a	

popular soapie, and radio and television to create 

awareness among the public. The partnership with 

the public broadcaster could be one of the reasons 

why public participation increased considerably 

during	NSW	2013.	

•	 The	majority	 of	grant	 holders	were	dependent	on	

the DST, SAASTA and big partners to advertise the 

event. 

•	 Grant	holders	used	advertising	in	local	newspapers,	

posters, sending out emails and faxes, social media 

(Facebook) and conducting radio and television 

interviews.

While there has been a strong focus on the media 

campaign in local and national radio stations and 

television, media representatives seem to attend 

activities at the larger and more well-known centres 

and only cover the story close to the opening date.

v. public and science
A	 specialised	 module	 was	 developed	 for	 the	 2013	

SASAS, which included a set of items reflecting 

Promise-Reservation	 attitudes	 to	 science	 and	

awareness of the science centres. This data is indicative 

of the behaviours of the public at large. 

Science attitudes on the Promise-Reservation Index from 1999 to 2013

The SASAS data indicates a stability of attitudes 

to	 science	 for	 the	 1999	 to	 2013	 period	 with	 one	

exception: a decreasing proportion of the population 

believe that the benefits of science are greater than the 

harmful effects! Our findings also point to a low level of 

awareness of science centres. 

 Yes No Don’t know

Knowledge	of	a	Science	Centre	in	area	or	town/city 11.0 75.5 13.6

Visited	a	Science	Centre	during	the	last	year 9.4 84.1 6.5

Visited a Museum during the last year 18.4 75.7 5.9
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3. ADopteD DinAleDi sChools pRojeCt

T
he	DST-Adopted	Dinaledi	Schools	Project	is	a	

three-year	project	(2011	to	2013)	in	18	Dinaledi	

schools. These YiSS interventions constitute 

an add-on to the basic and special support 

provided	 by	 both	 the	 Department	 of	 Basic	 Education	

(DBE)	 and	 provincial	 departments.	 The	 YiSS	 support	

relates to: (i) Supplementary tuition in mathematics and 

physical	science	for	Grades	10,	11,	and	12	students;	and	

(ii)  Training of teachers in areas of the curriculum they 

consider difficult and the provision of resource material. 

The intervention programme is managed by SAASTA.

Methodology and tracking plan
HSRC	will	measure	the	impact	of	the	mathematics	and	

science educational interventions at the school, teacher 

and student levels in the 18 adopted Dinaledi schools. 

We will report on early results relating to (i) Schools, (ii) 

Teachers and (iii) Students.

ADs schools: general and pedagogical  
resources, infrastructure and school climate
An	 effective	 school	 should	 have	 the	 requisite	

infrastructure, resources and an enabling school 

climate.	Principals	rated	their	schools	on	the	following	

indicators	(rating	was	from	1	to	4).

School resources for mathematics instruction and school climate

2012 Cohort
Grade 10
Grade 11
Grade 12

2012 FET Mathematics and 
Science Teachers

2012 School Level Data

Tracking 2012 learners in 2013:
Grade 11 – Contextual and Achievement Test
Grade 12 – Contextual and Achievement Test
Post School +1 – Tracking

2013 Cohort
Grade 10 learners – Contextual and Achievement Test

Tracking 2012 Teachers in 2013

Tracking 2012 Principals in 2013
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in addition, principals indicated a shortage of 

infrastructure like heating, cooling and lighting systems, 

instructional spaces and insufficient instructional 

materials. More than half the principals considered the 

shortage of textbooks, computer hardware and software, 

and	 audio-visual	 equipment	 a	 serious	 impediment	 to	

providing	adequate	mathematics	instruction.	Principals	

would like to see a higher level of parental support and 

involvement in students’ school work.

ADs teacher characteristics, teaching  
practices and school climate
•	 The	average	teaching	experience	for	mathematics	

and	science	teachers	was	13	years.

•	 Around	three	out	of	four	mathematics	and	science	

teachers reported that they studied for a major in 

mathematics or science in their pre-service training 

courses. 

•	 Teachers	reported	that	they	understood	the	subject	

concepts and principles and were confident in their 

abilities to teach mathematics.

•	 60%	of	mathematics	and	23%	of	science	 teachers	

reported that their instruction was seriously limited by 

students	lacking	the	prerequisite	knowledge	or	skills.	

•	 Three	out	of	four	teachers	used	textbooks	as	the	basis	

for mathematics instruction and half the teachers 

supplemented this with workbooks or worksheets.

•	 Approximately	 half	 of	 the	 mathematics	 teachers	

participated in some type of professional development 

during the past two to three years e.g. mathematics 

content	and	curriculum	and	CAPS	training.	

•	 A	few	teachers	received	training	in	the	use	of	Information	

and	Communication	Technology	(ICT)	in	mathematics,	

e.g. cell phones in mathematics, mathematics software 

training, and the use of the electronic whiteboard.

•	 Teachers	 reported	 that	 disruptive	 students,	

uninterested students and a lack of student discipline 

limited their classroom instruction considerably. 

•	 Parental	 support,	 involvement,	 intervention	 and	

assistance are lacking.

ADs student pipeline: participation,  
performance and career aspirations
One of the aims of the Dinaledi schools initiative (and 

DST’s mission) is to increase the number of students 

participating in SET subjects and careers and improve 

their mathematics and science achievement scores.  

We will report on: 

i. Enrolment trends of mathematics students from 

2008	to	2013;

ii.	 Mathematics	 Performance	 in	 National	 Senior	

Certificate	examinations	from	2011	to	2013;

iii.	 Performance	 in	 an	 HSRC	 mathematics	 test	 for	

2012	and	2013;	

iv.	 Educational	aspirations	of	ADS	students;

v. Student post-secondary destinations and career 

choices	in	2013;	and

vi.	 Participation	in	YiSS	activities.

i.  Enrolment Trends: Overall and Mathematics and 

Science

The overall Grade 10 to 12 enrolment in ADS schools is 

around	12	500	students	since	2008.	Female	students	

on	 average	 constitute	 56%	of	 the	 total	Grade	 10	 to	

12	enrolments	from	2008	to	2013.	The	average	age	of	

Grade 10, 11 and 12 students in ADS schools in 2012 

was	16.9,	17.9	and	18.6	years	of	age	respectively.

The table below represents the Grade 10, 11 and 12 ADS 

mathematics	and	science	enrolment	from	2008	to	2013.	

Mathematics and physical science enrolments in adopted Dinaledi schools (2008 to 2013)
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One of the features of the mathematics landscape 

is the decline in the number of students who write 

mathematics (choosing to take mathematics literacy) 

nationally and at ADS. The decrease in student numbers 

for	mathematics	during	this	period	was	19%	and	15%	

for physical science. in ADS schools, there has been 

a decline in the Grade 12 participation in mathematics 

(by	11%)	and	science	students	(by	6%)	since	2008.

ii.  National Senior Certificate Mathematics 

Performance, 2011 to 2013

The	 National	 Senior	 Certificate	 Examination	 results	

showed a slight but consistent improvement in 

mathematics	 performance	 from	 2011	 to	 2013.	 We	

will plot the percentage of students who passed 

mathematics	at	the	50%	and	above	achievement	levels.

Mathematics performance at the 50% and above achievement level (2008 to 2013)

The YiSS-supported ADS schools achieve higher 

averages than the Dinaledi and national group.

iii.  Performance in an HSRC Mathematics Test for 

2012 and 2013 

The	 HSRC	 administered	 a	 mathematics	 competency	

test	to	Grade	10,	11	and	12	students	in	2012	and	2013.	

The purpose of administering this test is to measure 

learning gains from Grade 10 to 12 and over time.  

the national senior Certificate examination results 

showed a slight but consistent improvement in 

mathematics performance from 2011 to 2013.
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ADS Mathematics Achievement Performance

School Name
2012 2013 2012

2012 Grade 11 2013 Grade 12 2012 Grade 12

Bisho	H	School 38.9 58.3 44.7

Richard Varha S School 31.7 49.1 39.0

Lenyora	La	Thuto	CS 29.3 41.5 32.2

RT Mokgopa SS 33.4 47.1 41.9

Gatang Secondary School 33.3 49.3 41.8

Ivory	Park	Secondary 31.9 55.7 43.0

Empangeni High 53.9 65.2 55.1

Welabasha High 26.5 38.5 26.6

Dendron Secondary 44.0 55.3 46.3

Kutama Secondary 36.1 49.8 44.0

Kwandebele	Science	Combined	School 35.5 56.5 46.6

Osizweni Secondary School 35.8 50.6 44.2

Kgomotso Secondary School 29.0 41.3 39.3

Kimberley Girls High School 68.8 79.7 69.9

Milner High 40.6 52.1 45.8

Vaal Reefs Technical 28.1 39.9 35.7

Luhlaza Secondary 27.5 43.7 26.6

Thandokhulu Secondary 40.2 53.5 46.5

Total 36.3 51.0 43.0

The average mathematics performance for the students 

who	were	 in	Grade	11	 in	2012	and	Grade	12	 in	2013	

improved	(average	of	36.3%	in	2012	to	51%	in	2013).	On	

average,	the	Grade	12	students	of	2013	also	performed	

better than the Grade 12 students of 2012, corroborating 

the	improvement	in	the	2012	and	2013	matric	results.	

iv. Educational Aspirations of 2013 ADS Students

The career aspirations of students should be 

considered as an expression of their attitudes toward 

maths and science. 

Career aspirations of 2013 Grade 10, 11 and 12 students
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The	most	frequently	cited	career	aspirations	were	in	the	

engineering, medical, and computer and technology fields.  

v. Student Post-Secondary Destinations and 

Career Choices in 2013

In	2012,	close	to	90%	of	the	Grade	12	ADS	students	

indicated that they intended studying at a university, 

4.4%	at	a	 further	education	and	 training	college,	2%	

considered	working	 and	5%	were	 unsure.	When	we	

tracked	students	in	2013:	

•	 36%	were	studying	at	a	university	or	university	of	

technology;

•	 27%	 were	 studying	 at	 a	 further	 education	 and	

training	college;	

•	 11%	were	repeating	matric;	

•	 9%	were	working;	and	

•	 16%	were	not	studying	or	working.	

Sixty-three percent of the 2012 Grade 12 students who 

were successfully contacted were studying at a post-

school institution. 

Of the group enrolled at post-secondary institutions, 

the	 top	 subject	 choices	 were:	 accountancy	 (20%),	

engineering	 (18%)	 and	 natural	 and	 life	 sciences	

(16%).	 Overall,	 54%	 of	 students	 selected	 a	

programme in the science, engineering and technology 

fields (engineering, computer and technology, health 

sciences, math and statistics, medicine, and natural 

and	 life	 sciences),	 slightly	more	 than	 30%	 opted	 for	

a	 programme	 in	 finance	 and	 commerce,	 and	 16%	

selected a programme in the humanities.

vi. Participation in YiSS Activities

Programme
Grade 10 Grade 11 Grade 12

2012 2013 2012 2013 2012 2013

Supplementary	Tuition	Programme 7% 14% 20% 33% 29% 52%

Talent	Development	Programme 3% 11% 4% 7% 3% 5%

Math	Club	at	School 21% 20% 22% 20% 25% 20%

Mathematics competitions (incl. Olympiads) 23% 33% 30% 47% 42% 51%

the most frequently cited career aspirations were in the 

engineering, medical, and computer and technology 

fields.  
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4. engineeRing expeRientiAl leARning

i
n spite of a skills shortage in South Africa with 

specific reference to engineering, the DST found 

that	 the	 qualification	 of	 prospective	 engineers	 is,	

to a certain extent, hampered by students’ failure 

to secure industry placements for their compulsory 

experiential learning. The DST Engineering Experiential 

Learning (EEL) programme seeks to remedy this 

through collaborating with relevant stakeholders in 

creating places in engineering firms to offer South 

African engineering students at universities of 

technology (UoT) opportunities for experiential learning. 

The	 Black	 Science,	 Technology	 and	 Engineering	

Professionals	 Organisation	 was	 commissioned	 to	

manage the placements. 

Methodology and tracking plan
information was collected from UoT students on 

educational and labour market transitions into the EEL. 

This framework allowed for the detailing of participants’ 

transitions between studying, working, unemployment and 

then moving into the programme. We will collect baseline 

information	for	cohorts	2011,	2012,	2013	and	2014,	and	

each	of	the	cohorts	will	be	followed	into	the	subsequent	

years to determine their educational and labour market 

trajectories.	The	key	research	questions	examined	in	this	

study are: (i) Who are the EEL participants? (ii) What are 

the pathways into the EEL programme? (iii) What are the 

pathways out of the EEL programme? and (iv) What are 

the experiences of the EEL? 

tracking plan for each cohort

YeAR 1 
Baseline information on 

pathways into eel

YeAR 2 
pathways  
out of eel

YeAR 3 
labour market  

trajectories

To date, three cohorts of EEL participants have been surveyed and the numbers are displayed in the table below:

Participants and respondents in the Engineering Experiential Programme 2011 to 2013

2011 2012 2013

No. of participants 57 170 57

No. of respondents 55 137 46

Tracked one year later 44 98 -

i. Who are the EEL participants?
The demographics of the participants were as follows:

2011 2012 2013

Range of ages 21-33 20-38 21-35

%	Male	 88 66 59

%	Black 82 91 95

The participants in the Engineering Experiential 

Learning	 Programme	 come	 from	 various	 schools	

within the field of engineering, including: industrial, 

metallurgical, chemical, computer, civil and electrical. 

The largest proportion of the participants, across the 

cohorts,	were	 completing	qualifications	 in	mechanical	

engineering.
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4. engineeRing expeRientiAl leARning ii. What are the pathways into the EEL programme?

An	 analysis	 of	 the	 238	 student	 pathways	 for	 the	

2011,	 2012	 and	 2013	 cohorts	 shows	 that	 the	 EEL	

participants did not proceed from the UoT course to 

the EEL programme. Rather, they were involved in a 

number of other activities. The expected transition 

for a student who completed Grade 12 would be to 

enter university the next year and, depending on when 

the workplace experience is structured, enter into an 

experiential programme. Most participants experienced 

interrupted pathways into the programme. Our analysis 

of the student pathways into the programme found that:

(a)	 Only	 17	 respondents	 made	 a	 smooth	 transition	

from	Grade	12	to	a	UoT	into	the	EEL;

(b) 221 respondents experienced longer pathways 

into the EEL due to the inability to find experiential 

placement, failing or changing UoT courses, and 

personal	circumstances;

(c)	 The	 average	 respondent	 made	 4.2	 transitions	

before	entering	the	EEL;	and

(d) 21 respondents made eight or more transitions 

before joining the EEL.

The following table illustrates the yearly transitions of 

three participants who experienced eight transitions 

from matric into the EEL – a pathway that suggests the 

inefficiency of the education and workplace system.

Individual transitions of three participants from the 2012 cohort with eight transitions 

1 Unable to 
find a job

N3 Diploma 
Electrical 
Eng

Continuing	
diploma

Continuing	
diploma

Completed	
course 
work

Unable to 
find EL 
placement

Unable to 
find EL 
placement

E
ngineering E

xperiential  
Learning	P

rogram
m
e

2 Diploma 
Electrical 
Eng

Completed	
course work

Unable to 
find EL 
placement

Work 
somewhat 
related to 
studies

Work 
somewhat 
related to 
studies

Work 
somewhat 
related to 
studies

Work 
somewhat 
related to 
studies

Work 
somewhat 
related to 
studies

3 Diploma 
Mechanical 
Eng

Completed	
course work

Unable to 
find EL 
placement

Work not 
related to 
studies

Work not 
related to 
studies

Work not 
related to 
studies

Unable to 
find EL 
placement 
or job

Work not 
related to 
studies

Studied Worked Neither worked nor studied

iii. What are the pathways out of the EEL programme?

A positive outcome of the DST Engineering Experiential 

Learning	Programme	is	that	a	majority	of	respondents	

that were tracked one year post-programme were 

either working and/or studying. 

Activities of respondents one year post-Engineering Experiential Learning Programme

Working Studying
Working and 

Studying
Unemployed

2011	Cohort 49% 12% 7% 33%

2012	Cohort 56% 17% 1% 25%

it is a concern that in a landscape of skills shortages, 

close	 to	30%	of	 the	graduates	are	unable	 to	 join	 the	

labour market.

iv. Experiences on EEL

Participants	 feel	 that	 they	 have	 gained	 skills	 and	

experiences from their experiential learning and this 

enhances	 their	 employability.	 The	 skills	 acquired	 go	

beyond technical, engineering skills to ‘soft’ skills such 

as the ability to work in teams.
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5.  WoRK expeRienCe foR  
uneMploYeD sCienCe gRADuAtes:  
the nAtionAl Youth seRviCe

A
s	 part	 of	 the	 Presidency	 initiative	 to	

encourage volunteerism among youth, the 

DST embarked on a programme to provide 

workplace experiences to unemployed STEM 

graduates. in this programme, participants are employed 

at science centres and they gain work experience 

related to science awareness and attend additional 

training. A stipend is paid to participants to cover costs 

incurred by participation. The first phase of the NYS was 

implemented	 across	 all	 nine	 provinces	 between	 2007	

and 2011, co-ordinated by the National Science and 

Technology Forum (NSTF). From 2012, the SAASTA co-

ordinated the NYS programme.

Methodology and tracking plan
The study uses a pathways framework to map the 

transitions in and out of education, the NYS programme 

and into the labour market. We collected baseline 

information for cohorts 2008 to 2011, cohort 2012, 

and	cohort	2013,	and	will	track	the	participants	into	the	

subsequent	 years	 to	map	 the	 educational	 and	 labour	

market	 trajectories.	 The	 key	 research	 questions	 are:	

(i) Who participated in the NYS i? (ii) What are the 

educational related pathways of the NYS participants 

into and out the programme? and (iii) What were the 

outcomes of participation in the NYS? information was 

collected	retrospectively	from	127	exited	participants	in	

2011	out	of	a	population	of	215	participants.	Of	these	

participants,	77	were	successfully	tracked	in	2012.

2008-2011 Cohort

2012 Cohort

2013 Cohort

2014 Cohort

Tracking in 2012

Tracking in 2013

Tracking in 2013

Tracking in 2014

Tracking in 2015
Tracking in 2014

Tracking in 2015

The participants of the NYS were mostly female and 

African from less affluent backgrounds. While the 

academic performance exhibited in Grade 12 was not 

outstanding, the respondents did access and succeed 

in university programmes. 

The	qualification	profile	of	NYS	participants	was:	13%	

completed	 a	 diploma,	 60%	 a	 Bachelors	 degree	 and	

27%	 a	 higher	 degree.	 Participants	 studied	 at	 most	

South	 African	 universities,	 with	 15%	 studying	 at	

universities	of	technology	and	17%	studying	at	the	‘Top	

5’	universities.

Participants	 graduated	 with	 qualifications	 in	 areas	 of	

chemistry, engineering, health sciences and environmental 

sciences. The educational profile of these graduates (and 

the reported shortages of skills in the country) highlights 

the unemployed STEM graduate oxymoron. 
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5.  WoRK expeRienCe foR  
uneMploYeD sCienCe gRADuAtes:  
the nAtionAl Youth seRviCe

appears	to	successfully	improve	employability,	with	83%	

of participants moving into employment. Furthermore, 

36%	 of	 participants	 pursued	 further	 studies.	 There	

remains a concern that only one third of the working 

graduates indicated that there was a close match 

between	 the	 qualification	 and	 the	 work,	 while	 20%	

indicated that there was hardly any link between the 

qualification	and	the	work.	

Earnings of the group are distributed around R12 000 to 

R15	000	per	month,	which	corresponds	to	comparable	

market indications. 

Most graduates reported that their skills of communicating 

science, knowing how to manage the activities of the 

workplace and handling more responsibility in the 

workplace were enhanced. The NYS thus succeeded in 

providing the opportunity for workplace experiences and 

interactions which extended from their knowledge base.

Participants	 accessing	 the	 NYS	 follow	 two	 distinct	

pathways into the programme. The first is a set of smooth, 

‘expected’ transitions from secondary education into 

tertiary education and then into the NYS. in the second 

pathway, participants exhibit ‘unexpected’ trajectories, 

moving in and out of education and employment in an 

unpredictable fashion before accessing the NYS.

Participants	responded	that	the	primary	reason	they	could	

not access employment was a lack of work experience. 

Work	experience,	as	a	requisite	for	entry	into	the	labour	

market, is thus a particular obstacle for those ‘vulnerable’ 

groups whose social and economic positions do not 

expose them to even casual work opportunities.  

After	participating	in	the	programme,	58%	of	respondents	

went	 directly	 into	 work;	 25%	 into	 work	 and	 studying;	

11%	 into	 further	 studies;	 and	 6%	 of	 NYS	 graduates	

had not found employment. Thus, the NYS programme 

National Youth Service Programme

Working

Working and studying

Studying

Unemployed

15

30

69

17

1347

2

4

3

3

1

1

1

1

1

1

1

136

4

13 4

2

3

1
1

7

2
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6. sCienCe CentRe  
CApACitY BuilDing pRojeCt

T
he	 Science	 Centre	 Capacity	 Building	

(SCCB)	Project	was	introduced	in	response	

to the capacity challenge presented by the 

rapid increase in the number of South African 

Science	Centres.	SAASTA	was	mandated	by	the	DST	

to address capacity building through the provision 

of training to support science centre officials. This 

was aimed at improving the effective management 

of their centres, as well as providing networking and 

information sharing opportunities. 

Methodology 
This study seeks to evaluate the impact of the capacity 

building training on the operations of South African 

Science	 Centres.	 The	 study	 uses	 a	 summative	

evaluation	approach	to	assess	the	quality	and	success	

of	the	SCCB	project	 in	reaching	its	stated	goals.	Data	

collection is occurring in three phases, and will focus on 

data	from	2009	to	2013.	Data	on	the	training	workshops	

that have taken place and the number of participants has 

been	 collected.	 Following	 this,	 questionnaires	 will	 be	

filled	in	by	31	science	centre	managers,	as	well	as	two	

staff members from each of the science centres. 

training Workshops and  

Conference participation
A number of training workshops were held as part of 

the	SCCB	project	 between	 2009	 and	 2013,	 as	well	

as	 the	 Job	 Shadowing	 Programme,	 which	 has	 been	

ongoing, and international study visits to France and 

Miami. The workshops covered a range of topics and 

were attended by staff from various science centres 

as well as representatives from SAASTA and DST. 

Staff members from the various science centres also 

presented	 at	 the	 annual	 SAASTEC	 conferences	 and	

the	6th	Science	Centre	World	Congress	held	in	Cape	

Town in 2011. The following diagram indicates the 

workshops that have been held and the number of 

participants (at the bottom of each block):

DST/AUSAID 
Management Training 

(2009)
25

Space Science 
Workshop (2011)

25

Explainers Workshop 
(2013)

38

Peer Review Workshop 
(2013)

36

Exhibit Building 
Workshops (2009)

44

Educational Toys 
Workshop (2012)

35

Framework for the 
promotion of excellence 

in science centres 
(2013)

32

Science Communication 
workshop (2013)

43

Proposal and Report 
Writing Workshop 

(2009)
47

Visitor Impact 
Assessment Workshop 

(2012)
46

Science Festival 
Management Training 

course (2013)
15

Job Shadowing 
Programme (2010, 
2011, 2012, 2013)

86

Presentations and 
Conference Papers 
Workshop (2010)

37

Writing, Presentation 
and Publishing Papers 
at Conferences and in 

Journals (2012)
30

Science Festivals 
Organisers Workshop 

(2013)
33

Study visits to France 
(2011) and Miami (2012)

1 and 5
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7. eMploYeR suRveY

T
his	 study	 extends	 the	 enquiry	 into	 the	

phenomenon of unemployed science 

graduates by investigating its existence from a 

demand perspective. Exploring the concept of 

employability, the study seeks to understand how employers 

approach recruitment and what capabilities employers 

consider in a graduate candidate for employment. 

A	 qualitative	 research	 approach	 was	 used	 to	 gather	

data in six companies located in Gauteng and KwaZulu-

Natal. Seven face-to-face interviews were conducted 

with recruitment managers. in addition, there was a 

participant observation, during which the researcher sat 

in an interview session involving three panel members 

and four mechanical engineering candidates.

The major findings to emerge from the interviews with 

employers include the following:

Recruitment practices
Recruitment for graduate positions relies on a firm’s talent 

and graduate development programmes, which target 

a limited number of students in selected locales and 

universities.	Companies	target	best	performing	students	

in Grade 10, 11 and 12 to nurture and participate 

in talent development programmes. These students 

receive bursaries, mentorship and vacation work 

experience.	After	 completion	 of	 the	qualification,	 these	

bursar recipients are guaranteed a job. Firms prefer to 

recruit prospective employees at especially historically 

advantaged institutions in their final year of studies.

A story of exclusion
These talent and graduate development programmes 

target specific schools and preferred graduates from 

mostly historically white universities (HWUs) and 

universities of technology. Socio-economic constraints 

render some programmes and universities inaccessible 

to most South Africans. This means that most black 

African students are likely to be most disadvantaged by 

current recruiting procedures.  

Employers emphasised a full commitment to race and 

gender transformation. However, a preference for 

HWUs suggests a class bias. Women are considered 

unsuitable for heavier work. Furthermore, depending 

on the environmental nature of a job, women who 

fell pregnant presented a liability as they had to stop 

working for the duration of the pregnancy. Such 

concerns govern the ways in which women candidates 

are perceived as applicants, as well as how they gain 

access into traditionally male domains. 

employability Attributes 
Employers also highlighted the significance of attributes 

such as practical experience, communication skills, 

interpersonal skills, presentation skills and teamwork 

inter	alia	as	being	fundamental	to	employability.	Career	

guidance and mentorship were some of the factors 

employers pointed out as being a vital part of talent 

development. 

Articulation Between industry 

and higher education
Employers have expressed the need for greater 

articulation between industry and higher education 

curricula to facilitate access into gainful employment, 

particularly in an era where rising youth unemployment 

is a global phenomenon.

employers emphasised a full commitment to race 

and gender transformation. however, a preference for 

historically white universities suggests a class bias.



8. poliCY iMpliCAtions  
fRoM the Yiss stuDies

T
he YiSS schooling, post-schooling and public 

programmes aim to increase the interest, 

capabilities and work experience in the science, 

technology, engineering and mathematics fields. 

These programmes contribute to increasing the pipeline of 

STEM graduates from the schooling and post-schooling 

sectors. From our studies, we recommend the following 

policy implication to further strengthen the pipeline:

Post	school	
education and 
training system

Research 
development 

and innovation
School system

Grades R to 12

•		Universities
•		TVET	colleges	

(short courses and 
qualifications)

•		Workplace	training

•	Higher	end	skills	
and expertise

•	In	research	
institutions and 
firms

DBE DHET DST

public
1. The National Science Week (NSW) promotes 

the Science for All agenda and contributes to the 

improvement of public attitudes to science. This is 

the only government-led Science for All Agenda. 

The Department of Science and Technology (DST)

must continue to promote the network of science 

centres and advocate for the National Science 

Week. in addition, the DST needs to monitor the 

public’s attitudes towards science in the country.

2. The NSW programme provides an opportunity for 

school students to attend a science centre, and 

for many under-resourced schools, this is the only 

opportunity to participate in science experiments 

and	use	equipment.

school
3.	 The	 partnership	 between	 the	 Department	 of	

Science and Technology and the Department 

of	 Basic	 Education,	 through	 the	 TDP	 and	 ADS	

programmes, actions a ‘joined up’ model of 

government and contributes to both Government 

Priority	Outcome	1	and	5.	Interventions	like	these	

that contribute to a value chain are recommended.

4.	 The	DST	 focuses	 on	 research,	 development	 and	

innovation and the high-end skills in the skills 

pipeline. its contribution, through the Talent 

Development	Programme,	is	to	enrich	and	nurture	

the top performing students in the school system 

and entice them to STEM tertiary education 

choices. We would recommend that this agenda to 

nurture excellence should be extended, and each 

province (with a university as the site of delivery) 

undertake such a programme.

5.	 The	TDP	would	benefit	students	from	low	resourced	

environments: it would be useful that half the places 

on	the	TDP	programme	be	filled	by	students	from	

non-fee paying schools.

post-school
6.	 Programmes	 like	 the	 NYS	 (unemployed	 science	

graduates) and engineering experiential learning 

are active labour market strategies from the 

developmental state to provide workplace 

experience	 to	 nearly	 qualified	 graduates	 and	 first	

job opportunities to new graduates. Given the 

contradiction of skills shortages and graduate 

unemployment, and an unsupportive labour market, 

such programmes need to continue. 

7.	 Access	 to	 the	 labour	market	 is	 facilitated	by	social	

networks and for the most marginalised groups who 

have climbed a number of hurdles to access and 

qualify	at	tertiary	institutions,	the	state’s	intervention	

is an important modality to access the labour market.
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highlights of Youth into science strategy
The Department of Science and Technology’s Youth into Science Strategy aims to promote science 

awareness and understanding among the youth, and encourage more young people to study and pursue 

careers in the sciences and engineering fields. The suite of programmes that promotes these aims target 

both school and post-school youth. These programmes are:

•	 The	Talent	Development	Programme;	

•	 National	Science	Week;		

•	 The	Adopted	Dinaledi	Schools	Project;	

•	 The	National	Youth	Service:	Unemployed	Science	Graduates;	

•	 The	Engineering	Experiential	Programme;	and

•	 The	Science	Centre	Capacity	Building	Project.

This highlights document provides the broad findings of tracking and evaluative studies on these programmes. 

To expand the understanding of the reasons behind science graduates not finding employment, we have 

included an employer survey in this suite of studies. 

publications
Reddy	V.,	Visser	M.,	Bantwini	B.	(2010)	Youth	into	Science	Strategy	Tracking	Studies	Report.

Reddy	V.,	Juan	A.,	Janse	van	Rensburg	D.	and	Ngazimbi,	X.	(2013)	Youth	into	Science	Strategy.	Assessment	

of	Post-School		Interventions.	

Arends	F.,	Mthetwa	M.,	Juan	A.,	Feza	N.,	Reddy	V.	(2013)	Youth	into	Science	Strategy.	Assessment	of		

School interventions.
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