Chapter 1

Introduction

1.1 Statement of Purpose

The purpose of this study is to investigate theafdf the South African Environmental
Observation Network (SAEON) science education campisiative aimed at
encouraging science careers selection among thée@rh Phalaborwa learners. The
study followed mixed methods of qualitative and mjitative research methods to
identify and quantify careers former SAEON sciepaeticipants are following or have
followed at universities, and to explore sciencengs contributions to learners’

scientific skills, knowledge and values.

1.2  Background to the Study

The shortage of scientists in South Africa (httpaiv.news24.com, April 04 2003

12:26:49:937PM; NRF Media Statement, 23 Januar@p@afd elsewhere in the world
evoked debate on how best the situation could tkessed (Osborne, Simon & Collins
2003 and Teitelbaum, 2004, Nordling 2009, Onwu 8&K2011). As the debate rages,

the South African government took stopgap meastias include recruitment of

manpower (science and mathematics teachers) frooa@to fill the gap. This can best
be seen as a temporary solution. On the other bBH#ods and resources were being
directed toward creating a sufficient number oestists in the country by increasing

the number of learners studying science.

Science education programmes were initiated atadsHhmm previously disadvantaged
learning background to complement school activitesrder to attract young people to

careers in science, engineering and technology (R806; NRF, 2008).



In addition, Life Orientation (LO) has been drafted both General Education &
Training Band (GET Band) and Further Education &ifiing Band (FET Band) to
orientate learners to the world of work, careerd eareer choices, and to play a crucial
role in linking the economic needs of the countrighwthe aspirations, abilities and
skills of learners (Orsmond, 2002). However, schamid even institutions of higher

education are unable to attract youth into scieaceers (Van Esbroeck, 2002).

Many steps can be taken to redress the shortagsciehtists in the country.
Subsequently, the South African Environmental Olegsn  Network

(www.saeon.ac.za) has initiated science educatimgr@amme that serves as the

platform of interaction of high school teachersrieers and scientists/researchers. The
science education programme has been designedcioityeencourage and prepare
learners from the previously disadvantaged comnamior careers in science related
fields.

SAEON is an NRF scientific research facility and anitiative funded by the
Department of Science and Technology (DST) manda&tedstablish and maintain
environmental observatories (hereafter called nodesked by an information
management network to serve as research and eslupddiforms for long-term studies
of ecosystems. The nodes are distributed at sberdiit South African biomes (see
figure 1.1) and are coordinated by the nationakeffocated in Pretoria. These nodes

are:

* Lowveld Savannah at the Limpopo Province,
» Coastal-inshore at the Eastern Cape,

* Marine-Offshore at the Western Cape,

* Fynbos at the Western Cape,

* Arid lands at Northern Cape and

* Grasslands, Forests & Wetlands at KwaZulu-Natal.
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Figure 1:1 Map of Distribution of SAEON Nodes and he National Office

The Lowveld Savannah node (herein known as Ndladenwhere the research has
been conducted) has offices at the Phalaborwaajadte Kruger National Park (KNP)
in the Limpopo Province. According to SAEON’s matgjats responsibilities rest on
three pillars:

* Observation science,
e Information management and

* Science education.

The Ndlovu node focuses through observation sciemeechanges occurring in
protected and rural areas, river degradation, asd bf ecosystem productivity and
biodiversity resulting from land use and globaln@ie change. The node archives
environmental data (information management) to ta@ira long-term record of change
and to prevent data loss through software redundanaamage. Science education
focuses on both teacher support and exposure asndary school learners to

environmental issues, and promoting careers imseidisciplines.



The SAEON science education programme is coordinbte the science education
officer who collaborates with the node-based s@&ntand partner organizations to
design/develop and implement curriculum linked iscée education programmes. The
science education programme uses science teaghgorsuprogramme and science
learner-support programme as the strategy to demad@sthe relationship between

science teaching and learning, and research fearelsed-based science education.

The science teacher-support programme includesalomeetings (workshops) and
informal meetings (forums) to expose teachers iensists who introduce them to
scientific methods, enquiry teaching and learningvaies. The learners programme
targets grades 9, 10 and 11 learners and aimsréatathem into careers in science by
providing them with exposure to hands-on activitesl with opportunities to interact
with scientists and researchers. The learners anoge is comprised of monitoring
projects (school yard based), science awarenegecfgoand holiday science camps
held at various centres in the Limpopo Province.

Learners conduct scientific monitoring projectstsas tree monitoring projects and
weather monitoring projects on, or near, schoolugds under the supervision of
educators and SAEON node staff. The data colleatechdded to SAEON’s archive of
long-term data and made available to scientists #@ued general public. Through
partnerships, SAEON hosts awareness events sucBioasversity day, National
Science Week and National Women in Science to exf@asners from local schools to
the working world of scientists and conservatiaist

SAEON Environmental Science Education Programméated science education
camps as strategy of recruiting learners into cargescience and anticipates that at
least 5 learners who have gone through its sciedoeation camps nationally would

enrol for science related careers at universiteesapnum.

The annual five-day science camps programme is dtedédvenue where learners have
exposure to environmental science workplaces, amettdcontact with scientists and
researchers. The SAEON science camps are aimednflagericing, recruiting,

encouraging, preparing and supporting grades 9,ad0 11 learners from the
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historically disadvantaged backgrounds of learnintp science careers through
partnerships among learners and scientists (SAEQNInBss Plan 2004-2005).

However, this study focuses on grade 11 scienceagidm camps programme.

Between 2006 and 2008 twelve Grade 11 learnersjfrone each of the twelve local
public high schools in Phalaborwa were selecteattend a week long science camp. In
2009 and 2010 learners were selected from ninedupbols. SAEON targets grade 11
learners who have chosen science as specializatioject at the end of Grade 9 but
whom are yet to select careers in science. SAE@detayrade 11 learners because it
believes that many grade 11 learners are at tlge sthseriously considering different
career options (Park, 2006). The main recruitmetrategy to the science camps
includes essay writing on career aspirations iers® and best performances in Life
Sciences, Geography, Mathematics or Physical Seieftte Ndlovu node is currently

working closely with nine public schools within sk proximity to Phalaborwa.

The science education camps expose learners tatistseand engage them in intensive
structured small scale scientific research projedtsed at stimulating their scientific
knowledge and skills and promoting teamwork. Initold learners are introduced to
diverse careers in environmental sciences. In thenner learners are afforded
opportunity to complete career portfolios with thigjective of guiding them set career

goals; identify their abilities and their careetenmests.

Furthermore, during science camps learners aregedga sporting and social activities
such as soccer games, swimming, volley ball, angarace, video watching and free
time interspersed within the academic week. Assaltdearners engaged socially with
each other and with scientists. Each year the progre is reviewed and adjusted; these
adjustments are based on the observations madeeocengagement of learners on the
science camp activities and the recommendationsemiayl the scientists, the

programme coordinator and learners (camp partitspan

SAEON believes that the interaction between sa@&ntand learners during science
camps expose learners to science that ultimatedyhgihens learners’ scientific skills
and yield more realistic perception of science earelated fields (Wang & Staver,
2001, Bachman, Bischoff, Gallagher, Labroo, & Schindfel, 2008).



Thus, SAEON assumes that learners can learn scieesteif they learn science on
terms of scientists because scientists are befigipged to teach scientific methods
(Barton & Yang, 2000). However, the following ctisms have been levelled against
SAEON science education camps by:

* The selection of camp participants that is drivgrobst academic grades. This is
rather seen promoting competitive education thamiag (Krumboltz, 2009);

e The programme expectation for learners to makerdutareer predictions is
unrealistic whilst the future is so uncertain (Ktwiiz, 2009). Careers selected at
developmental years are often discarded at latarsyas learners’ values are
shaped and reshaped (Hruska, 1974),

« The programme lacks the ability to provide contohugteraction among
participants and scientists. For example, ther®ifurther interaction between the
camp participants and the scientists after the samp

* There is poor representation of black scientiste models especially of South
African origin; and

« Very few learners are enrolled for science edunatamps whilst there is a
substantial need for scientists. This means tmataber of potential scientists are
ignored.

Some of these comments are fair such as the progeariack of ability to provide

continued interaction among participants and siEnt but others such as poor

representation of black scientists role models @afpe of South African origin are not
fair since this is what the programme aims to asklr&Vith time, more black role
models are expected to emerge.



1.3 Rationale

1.3.1 The Past

As we celebrate the nineteen years of democratieran our country we cannot refute
the legacy of inequality caused by apartheid regand incapacity of officials to
translate policy or vision into contextual real{fiensen, 2001). As a result greed and
power hunger is still continuing to tear the sodadric and deep inequalities persist
(Mail & Guardian, 2011). The strides made into deracy and education policy
change made do not in any way suggest that albsy especially in education. It
suffices to mention that ‘---the making of educatipolicy in South Africa is best
described as a struggle for the achievement obadopolitical symbolism to mark the
shift from apartheid to post-apartheid society bet not connected to any serious
intention to change the practice of education engitound’ (Jansen 2001, P. 273). This
implies that when policy and curriculum change @amdertaken local realities are often
disregarded in making certain that changes argasteor possible (Chisholm, 2005).

Up to a short time ago in South Africa the focusagntific education was mostly on
the white minority as its area of relevance foufatcareers (Nordvelle, 1990). On the
other hand the black majority was excluded as demat policy in terms of financing
and management of science during the apartheitheédauth Africa (Nordvelle, 1990,
Onwu et al, 2011). As a result many black students were rpbsed to or aware of

careers in science.

The above situation resulted in many of black sttslaeot following science disciplines

or following scientific careers. (Nordling, 2002hilander, 2009; News24, 2003).

Environmental science discipline is one of the waftected in this regard (Rosenburg,
Raven, Nsubuga, Mosidi, Ramsarup & Burt, 2009) sTikisubsequent to a perception
that exists that many black South Africans areintgrested in environmental science
careers because these careers are not part offatadles’ cultural context (Rosenburg

et al, 2009, Onwuet al, 2011).



In fact, the cultural and economic context of maikack families is / was a struggle to
subsist on inadequate land allocated by the apdrsteuctures. In this way, black
people became alienated from the land under thehegich regime (Rosenburet al,
2009). Furthermore, the wider environment, as weetstand the term today, did not
feature in their world view. It seems then thatace has in the past been focussing on
implementing the repressive policies of those iwgoto sift those who should follow

science disciplines and those who should not (Mel643).

Comparatively South Africa has fewer scientistxl(iding astronomer, chemist, and
ecologist) than many countries. Only 3 out of evEDPO people in South Africa were
scientists, whereas Japan had 71 scientists and$he22 scientists per 1000 of the
population (Dzvimbo and Moloi, 2008; Onwet al, 2011). Dzvimboet al (2008)

further stated that South Africa also compared lyoeith other developing countries.

In Brazil the figure was 11 scientists per 1000gieo

It is worth noting that nearly two decades into demacy the distribution of the
scientific workforce has changed but little. In 20thirteen (87%) of SAEON
scientists/researchers were whites and two (13%¢ Wwkacks, but they are not South
African citizens. Only one of the two black scieidiis at a managerial level. This
might have a negative influence on how South Afribéack learners perceive science

disciplines.

1.3.2 Attracting Learners into Science Disciplines

The situation above shows that South African schdw@lve difficulty in developing
students’ interest, knowledge skills and attitudsguired for careers in science (Van
Esbroeck, 2002; Winberg, 2006). This may be attetuto; firstly; the under-
preparation of science teachers especially those fithe previously disadvantaged
teaching and learning backgrounds (Cosser, 201Bsd teachers may be an effective
factor in driving students away from STEM disciginthan attracting them (ISCU,
2010). Majority of science teachers have diffigutaching science concepts like the

chemistry of depletion of ozone layer, solid wastedangered species or natural



resources which requires of teachers to have krigel®f several disciplines (Sanera,
1998).

Phalaborwa is in the rural setting surrounded mpdstlrural villages where most of the

schools in the SAEON proramme are situated. THeods in this region are

characterised by number of poorly prepared matlissarence teachers. Therefore, a
number of foreign nationals but not enough wasuiegn to teach mathematics and
science as indicated earlier in this study. Regdpitlalaborwa science teachers during
the SAEON science teachers’ workshop with the sisisncommented that they were
not confident with scientific method since they saot well trained using the method.

As a result they are reluctant conducting sciemaetjal activities with learners.

The Online Independent (2011) reiterates that gwcin communities suffer shortage of
qualified teachers, due to inadequate salariesaca bf support and incentives.
Consequently, classes in these communities se&D36arners (Independent Online,
2011). Such conditions as these are common at kchothe Phalaborwa region and
make teaching and learning of science educatiom. pdbis shows that disparities in

school system are still widespread (Independenin@n?011).

Secondly, a spontaneous curriculum changes sin@d b@s created instability in
education. The curriculum has since then changéshat four times; Curriculum 2005,
Revised National Curriculum Statement, National rfeutum Statement and
Curriculum Assessment Policy Statement. Such clsesgeve as a note of a reminder

of the compounding uncertainties in our educatratefnity.

Another negative contributory factor is that fewoplke are employed in natural science
disciplines and the career has increasingly becomedtractive prospects for new
graduates (Osbornet al, 2004). One obvious example of the negative doultoiry
factors is the financial remuneration for sciestistin the current unstable socio-
economic climate youth would rather choose the patan that would yield the
highest expected monetary returns than science &iAchen, 2009; Teitelbaum,
2003).



1.3.3 The Role of Science in society

Several educationists believe that a shortageiefnsific skills has a negative impact on
the economic productivity capacity and qualityité bf any society (Wangt al, 2001,
Winberg 2006; Bischoffet al 2008). Scientific skills contribute to the nat&bn
economies, social well-being, and quality of lifedugh discoveries in the natural,
social, and physical sciences that get transfornmtdd new consumer products,

improved medical treatment, and more efficient asloggrvices (Johnson, 2004).

Furthermore, scientists provide understanding of ndamental physical, chemical,
geological, biological, and social processes imterdEdelson, 2007). This
understanding according to Hansmann, Scholz, Caotl Mieg (2003) connects
knowledge of general natural sciences to that etigfists to the analysis of diverse
environmental systems. The understanding of enmmrial science informs scientist
of how ‘to halt or reduce global declines in bicghsity and their effects on human
beings’ (Reyers and McGeoch, 2007, P.295). Theszefscience is crucial in the
production of knowledge for an effective economy asfy country (Stern, 2004;
Bischoffet al, 2008).

1.3.4 The difficulty of incorporating scientists irio science education

In the United States of America (USA) and elsewh#rere is a gap that exists in the
ways in which the practice of science is viewedplemented (Strauss, Shope Il &
Terebey, 2005). This gap has created a significlgree of conflict and tension
between those in the academic and research comesurfRushkin, Duit, Gilbert,

Psillos, Ostman & Dahncke, 2001). The disagreemeamsong others, centre on

pedagogical practice. Firstly,

Secondly, many scientists’ communication skills nm@y be adequately developed to
communicate their scientific findings in scienceueation (ICSU, 2010). Thirdly,
scientists are not fully aware of certain curredtiGational issues. For these reasons

scientists become less than optimally effectivéhair role in education (ICSU, 2010).
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Thus, over and above what has been explained aliomes is a general shortage of
scientific skills in South Africa especially of lolascientists (Winberg, 2006; Patterson,
2009; NRF, 2009). As a result the South Africanestfic workforce is largely

dominated by the aging white males (Nordling, 2008rdling (2009) revealed that
50% of the country’s scientists who published pesrewed articles were aged over 50

years in 2004.

Despite the dilemma in science education as inglicatbove it is apparent that
scientists may play a pivotal role in science etdanaby supporting and equipping
teachers with scientific knowledge and skills ireithkey roles of inspiring and

mentoring future scientists. Thus SAEON has iretaand implemented the science
education programme which embraces involvement aénfists to equip science
teachers and learners with such required sciemifowvledge and skills. Therefore, this
study was undertaken to find out if the involvemehtscientists in SAEON science

education programme motivates learners to purseeiRIn science.

1.4 The Intervention

From what has been outlined above, the SAEON carapde seen as an intervention
and the research question enquires into the effgadss of the intervention. At this
point, aspects of the intervention will be explaineAn outline of one of the camp
programmes (Table 1.1, i.e. 2007) appears on thewing page. Programmes for
other camps are enclosed in appendix 5. It carebe that the camps are fairly similar
in that outdoor activities, conservation and enwinental education and ‘hands-on

activities’ all feature.
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ADVENVIRO 25-29 June 2007 Southern African Wild Life College (SAWQ

National Research | South African Environmental

Foundation | Observation Network

Table 1.1 Science Camp Programme

Time [Monday Tuesday \Wednesda Thursday Friday
07:00 Breakfast/Group report Breakfast Breakf&atbup BreakfastGroup
08:00 Report Report
08:00 Presentation 4 Trip to Skukuza Presentation 9 Drive to Phalaborwa|
09:45 ‘Environment and water’

Dr Thomas Gyedu-Ababio ‘Field Activity,
importance of
savannahs’

09:45 .
10:00 Tea break with biscuits Obeid Katumba
10:00 Presentation 5 Presentation 7
11:30 ‘Catchment system and river health’ Game capture /
Drive to SAWC |(field/practical activity at Klaserie river) Bomas visit. : P
Wildlife disease in €& break. with biscui
11:30 Jenny Newenham KNP Presentation 10
11:40 Dr Lin-Mari De ‘What is Ecology’
» Klerk-Lorist Amy Pollard
11:40 3
13:00 g
<
13:00 (Lunch Lunch € Lunch Lunch
14:00 =
3
14:00 |Introductions Presentation 6 @  Drive Back to Presentation 11
14:30 (SAEON ‘The century of science and technology] = iSAWC ‘Game on Ecology’
1430 |Presentation 1. |a scientist now’ 03) IAmy Pollard
15:30 |History & Edward Kohi =
Development in
SA’
Meinring
Prinsloo
15:30 |Tea break withouf Tea break without biscuits Tea break with biscui
15:45 |biscuits
15:45 |Presentation 2 Presentation 6 continues Presentation 12
17:15 [‘Environment Edward Kohi ‘Introduction to
Management’ termites in savannahg’
Kathleen Hay Nikki Stevens
17:15 |Sporting activity
18:15
18:30 [Presentation 3 Sporting activity
19:00 [Documentary Sporting activity
‘Running Dry”
SAEON
19:00 (Dinner Dinner Dinner
20:00 Presentation 8Docment.  [Dinner/Braai

‘Inconvenient Truth’
SAEON
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1.5 Significance of the Study

The results of this study will be useful to the SME board of administrators
responsible for adjusting and improving the aatgitof the SAEON science education
programmes. It offers the board of administratbmsay to increase the rationality of
policy making (Weiss, 1972). Furthermore, this vifiform the local Department of
Basic Education (DBE), as well as the Departmerfaénce Technology (DST) and
NRF of the influence SAEON science education carhgge on students’ career

selection.

The evaluation about the working of the programras & potential of increasing the
positive influence of the programme being repeated the less successful being
improved or being abandoned (Stame, 2004 and WKEIS2). This has a direct bearing
in funding of the programmes. Subsequently, if %&EON science education camps
model is successful could be used by other organisaelsewhere in South Africa

particularly with the disadvantaged rural commusiti It is also envisaged that the
study will help to close the gap in literature amhscience education camps could be

utilized to encourage students to select scienmeca

1.6 Research Question

What is the influence of the South African Enviramtal Observation Network science
education camps on science career choice amongelbeted grade 11 Phalaborwa

learners?

1.7 Research Sub Questions

1. What are the career choices of Grade 11 learnéosebparticipating in the SAEON
science camp?

2. What careers do the former SAEON camp participafoiéow at tertiary
institutions?

3. Do other factors influence SAEON science camp @igdnts to follow science
careers or not?

4. How do the SAEON science camps stimulate camp guaatits’ scientific
knowledge, skills and values?
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1.8  Scope, Limitations and Assumptions

The study was conducted in Phalaborwa, Mopaniidistn Limpopo Province. The
study was limited to 15 students that have padieig in the SAEON science education
camps since 2006 to 2009. The students came froimugalearning institutions with
the main focus on students from historically disataged backgrounds of learning.
Tracking of the post camp participants was dependgon the SAEON database
contact details. This has been problematic sinogesstudents have their contact details
changed and some have relocated without trace whinited the number of
participants. The assumption of the study is tiatlents consider career selection as
the most important fact determining the qualitylitd. The validity of the study has
relied on that the students have given genuine g$tdnanswers and thoughtful

responses.
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Chapter 2

Literature Review and Theoretical Framework

Overview

This chapter accounts for the theories that infdrenstudy. It reviews the literature that
explains the importance of career choice procesthénlife of individuals. It also

attempts to explain on how factors such role mgog®sents/guardians, income/salary,
social cognitive factors and career awarenessfimdtion also influence career

selection among high school learners.

2.1 Introduction

To certain theorists, a choice of a career is a mgsortant task but it is also a complex
process regarded as the defining moment and ther maiirce of identity in the life of

young people (Hruska, 1974; Stoss & Parris, 1998%hae, Scanlan, Pantzer & Clarke,
2006). | would certainly agree that as far as titleims concerned, what one does is

certainly a part of who one is.

In the middle high school years, young people gough the rigorous exercise of
choosing a career from a variety of disciplinesftother study. These decisions affect
their later choice of career. Before venturingitite world of work these young people
must make a crucial career decision which is imfagsl by several factors including the
environment (economic and political) of a countyahget al, 2001; Winberg 2006;
Gusheet al, 2006). In addition the process of career decisiaking is made further
complicated by the lack of reliable information what learners are to expect both in
terms of their education and practice of their eesgLewis, 1985). This situation is
prevalent at the rural remote areas of which Ploalad is an example. In areas such as
these, youth have little or no access to care@rnmdtion centres or career guidance

counsellors.
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As mentioned earlier on, the conflict that exisetween the scientists and science
academics regarding the practice of science andsibaold follow and who should not
follow a science disciplines and poor remuneratifors scientists make careers in
science unattractive (Pushkiet al, 2001; ICSU, 2010). Such disagreements in
academia and scientific research fraternity magalieage students from selecting a
career in science. Furthermore, because of thahitisy of economies of countries,
careers go in and out of fashion. An occupation seams attractive and permanent in
2012 might be non-existent in 2020 (Elder, 1963lisTnay raise questions among the
youth of what better career pays well, offers jebwsity and high social prestige. As
appealing as a career choice may be, remuneratiainly to financial stability or

otherwise is a reality and people may well givgalpsatisfaction for such stability.

It is apparent from the above account that manyofacaffect the choice of career
individuals make. This study follows the Social treag Theory of Career Selection by
Krumboltz, Mitchell and Jones (1976) and Happerstariearning Theory by
Krumboltz (2009) which is a modification of the pi@us one. The Social Learning
Theory of Career Selection suggests that a chofceaoeer is a process that is

influenced by:

interactions of genetic endowment (e.g. race arylaed other learned abilities,

environmental conditions and events (e.g., sotidleconomic forces),

learning experiences and

task approach skills (e.g., associative and instntal) (Krumboltz, 1976).

The Happenstance Learning Theory ‘posits that huityemaviour is the product of
countless numbers of learning experiences madelabilai by both planned and
unplanned situations in which individuals find thestves’ (Krumboltz 2009, p.135).

The theories suggest that the above factors iriteérastich a way at different stages in
the life of an individual as to influence the cardecision-making path (Bernes, 2000:
Krumboltz et al, 1976). This decision-making path could be faaiétl by engaging

and exposing an individual to new and exciting éveand environments which have

the potential to open career doors which were presly closed.
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Therefore, a child should be educated in all sogiattices that embrace formal and
non-formal education aimed at preparing a child atter destiny (Niewenhuis,
Beckmann and Prinsloo, 2007). This suggests thidt fsomal education (school) and
informal education (family) have influential rolesthe development and shaping of a

career decision by students.

Krumboltz (2009) indicates that human behaviourchinay include career decision
making is influenced by a number of learning exgreces encountered as both planned

and unplanned situations in which individuals fthdmselves.

The above mentioned author Krumboltz (2009) goe®m@uggest that individuals find

themselves in and function in situations over whlaky have partly control (e.g. social,
cultural, political or economic events) and overtlgahave no control (e.g. location of

natural resources and natural disasters). For eearapvironmental science education
relies on governmental funding. But, it is disretg or even dismissed in politics and
industries, and also within academia (Jeffery, 20868 a result, the corporations find
financing careers in such fields too risky, too nealictable and slow to yield returns
because it is dependent on political decisions wodd events (Jeffrey, 2006 and
Teitelbaum, 2003).

The above mention influencing factors have a bgaoim the career preferences, skills,
plans and activities of the individual (Krumbolit al, 1976). An example may be
drawn from Phalaborwa learners where the studybkas conducted. The economy of
Phalaborwa is driven by the surrounding mines; etoge Phalaborwa learners are
exposed to jobs in the mines. As a result theylikedy to follow careers in mining

related fields.

The Social Learning Theory of Career Selection byrkboltz et al (1976) and
Happenstance Learning Theory Krumboltz (2009) enwrarole models,
parents/guardians (family), income/salary (remuti@mng, social cognitive factors and
career awareness/information as other factors enfling career selection among

individuals as they will be explored below.
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2.2  Factors Influencing Career Choice

2.2.1 Role Models

In a traditional context (environment) a young @h#g initiated into the routine of the
family through series of observations and imitagiaf the performance of an adult
(role model such as mother, father or sibling) seanmany successive occasions
(Meadows, 1998; Krumboltz, 2009). In some instangagents play role models by
reading books to their children at an early agensiil language proficiency skills
(Krumboltz, 2009). By the same token the positinfuences of good role models and
learning experiences have the potential to perssade students to study for a degree
and / or to pursue a career (Silverthorne, Pricanrthg, Scanlan, & Cantrill, 2003;
Doucet, Shah, Cummings Rhan, 1999 and Curtis, Main, Main & Pitts, 2008).

Scientists serve as role models who have scierkifmvledge and skills that enable
them to motivate and encourage (mentor) learnepetsist in learning science and to
think productively about their career possibiliti@gleadows, 1998 and Moore &
Holmes, 2003). Therefore, invitations of high fieofand other scientific speakers to
schools have the potential to encourage studenenter into science related careers
(Lindneret al, 2004). A topical example would be the South ¢n palaeontological
team involved in the discovery and identificatioh Australopithecus sedibaOf
particular interest in the Phalaborwa region iswmwgk conducted on conservation of
biodiversity in the nearby Kruger National Parkowéver, it is acknowledged that time

is a real constraint.

The involvement of scientists in education is viemjited; they leave career choices in
science to students, parents and teachers (8toak 1999). The situation is even
bleaker mostly among black youth in the rural reanateas such some parts of the
Limpopo Province (Phalaborwa) where the study veeslacted. For example, SAEON
scientists and the twelve grade 11 Phalaborwa déesrfsmall scale) as in the case of
this study only meet once during the annual onekweeg science education camps.
Therefore, not all the schools (learners) in thggare have an opportunity to participate
in the science camps. Consequently, most learmetba region are likely to have

misconceptions of what a scientist really look ldeel what he does.
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2.2.2 Parents/guardians

Authors such as Taylor, Harris & Taylor (2004), |EelHonaker & Zagzebski (2001)
argue that parents and guardians are the mairemfion the career development and
career choice of their children. Subsequently, tateapproval or support for students
is significant to enable the students to pursuexgiore diverse career possibilities.
Parents make judgements about the status of thgpations to which their children

should aspire (Creed, Conlon and Zimmer-Gembedk7 R0

Students from families with high social status arere likely to be exposed to jobs
during their high school lives and have earlier gnelater exposure to the world of
work (Lindneret al, 2004. High social status families are characterisett wmaller
family size. The size of the family determines thaximum support for each child and
the type of school should go to (Elder, 1963). Thhadren from high social status
families are exposed to various career options souialised to a career that would
yield high reputation and / or income (Crestchl, 2007; Lindneeet al, 2004).

On the other hand families with low social status associated with low income and
have more siblings which put strain on the famihahcial resources. Therefore, it is
very unlikely for illiterate and poor parents inraliareas to have such an influence on
their children to choose a science career (Oetval, 2011). Such parents are usually
unaware of career possibilities having had limgggosure themselves. This may result
in children of low social status settle for caregiedding low income. Another factor
associated with parental influence is that of stisleeconomic background of which is
influenced by parents’ financial security. Thiscalgas an influence on the choice of a
career (Ladany, Melincoff and Constantine, 1997).

In fact, careerin the sense ofocationmay not be an issue at all, but what is usually at
stake is the need to find employment and a souraecome. In other words, students
who may not have financial security may not be kEenommit to a preferred career
choice (Ladanyet al, 1997). As a result a lack of financial resourcesdmes a barrier
for students to pursue a career of their choicei&tmand Hill, 1992; McWhirten997;
Elder, 1963.
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According to Larkinet al (2007) of USA Centre for Education Statistics dstuts who
earn high school diplomas or degrees and enroltiimé immediately after finishing
high school depend on parents’ financial secuntysuipport. This support means more
than fees alone but incidentals such as food, iclgtand transport fall to the parents.
Subsequently, in the lack of such support muctheftalent in rural and economically
underprivileged communities remain unexposed anditiated into science related
fields.

It is evident that economic resources and or satals of a family play a crucial role
in determining the kind of education the youth wéteive and eventually influence the

career the youth will follow.

2.2.3 Income/salary

Education has always been seen as a form of astmeat because it has an upfront
cost one bears, and gives an individual an oppibyttmearn an income from the career
chosen in the future (Saks & Shore, 2003; Teitelina2003).

Therefore, lack of financial resources can be atiligy factor on student’s opportunity

to enrol for a degree at university and eventuaffects the income one will earn. It

raises the reasons for the youth to make theirecachoices based on monetary
rewards, duration of training and prestige attadioetthe career and social status (Dick
and Rallis, 1991; Doucet al, 1999; Curtiset al, 2008; Falaye & Adams, 2008). These
ultimately affect their future as at what age tithey will start families, the size of the

family and kind of education their children willogve.

The salaries of scientific occupations are reldyivew compared to other same high-
skilled occupations like accountancy (Xaeal, 2009). In addition the research by Stern
(2004) shows that despite fact that science isptioeluction of economic knowledge
with potential testable and empirical tests, scstsitsalaries are associated with lower
wages and a lower ranking in terms of monetary @megtion. Subsequently, it is most
likely for young people to choose careers such a@®unting that would yield high
expected monetary returns to keep up high reputatial job satisfaction (Xiet al,

2009).
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Most youth when asked of what career path they avdilke to follow, they often
express the view that they would like to follow @eer which has high wage returns
that would give them high prestige of which cararrscience related fields falls short.
It seems that science related fields do not pottraykind of vigorous employment and
earnings prospects that would be expected to drawbers of bright and informed
young people (Teitelbaum, 2003). It is apparemt tthoosing a career or level of

education and financial returns (wages) are gelyerseparable.

2.2.4 Social Cognitive Factors

Each person is born into a preexisting social antui@l setting, family, community,
social class, and language (milieu/environmentheskg all have an impact on how a
child will develop social connections which inewharesult in the kinds of educational
and social opportunities they may or may not rez¢Barton & Yang, 2000). In fact,
such factors play an important role in the consioacof one’s identity which includes
science identity (Thorne 20)#rs.comn)As a result social cognitive factors such as
academic preparation (students’ aptitudes) andakbeis (mother, father, teacher, and
friends) affect career choices among students (Bickl, 1991 Quimbly, Seyala and
Wolfson, 2007). Such cognitive factors are linkedthlie experience of primary basic
education which exerts a significant influence émeo educational experiences which
occur in the life of an individual (Halverson, 193dd Ebsin, 2002).

Jensen and McMullen (1994) in Lindner al (2004), and Subotnik, Tai, Rickoff &
Almarode (2010) reveal that many students’ intemesscience careers is developed
between the fifth and eighth grade. This impliest $tience is a cumulative discipline;
it is therefore necessary that educators at thel lefvbasic education be academically
prepared because they play the pivotal role tocefpesitive life changing learning

experiences of the young ones (Ebsin, 2002; EK2@0V).

However, underprivileged students are likely notctwoose science related careers
because of factors such as poor academic preparatid lack of career planning,

social-psychological factors such as poor or ne mbdels, and perceptions of careers
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in science (Fouad and Romo in Linde¢ral,2004). In addition, as indicated earlier on,
students from middle classes are more likelye@kposed to a variety of employment
types during their high school lives. For thiss@a, they could be more knowledgeable
about the world of work (Lindnest al, 2004). In addition Onwet al 2011 suggests
that many learners do not perceive science as belagant to their lives. Onwet al

comment reminds us of the abstract nature of seienc

Therefore, it is important for institutions of learg to make connections between
science, science education and science processeshanstudents’ everyday lives.
Educated citizens should be aware of the ways irclwBcience (and technology)
influence our environment and the ways in which lwe. This awareness should
ultimately affect students’ career choice in sceerslated fields (Barton & Yang, 2000;
Lemke, 2001). Therefore, exposure to work expegsrand learning environments has

a positive influence for individual educational mapons (Tanget al,2008).

2.2.5 Career Awareness/Information

Life Orientation, Learning Outcome 4 (Career ande€aChoices) has been introduced
into the school curriculum to create awarenessaséar and career choices among
learners (Scales & Taccogna, 2000). However, a latkknowledge of career
possibilities among students especially at rurahmmainities still persists. It is unclear
why rural learners have not benefitted from thdusion but it is possible that rural

teachers are also not fully aware of the rangeacders in urban areas.

Findings from a study conducted by Mbetg®rd) in 2002 in Bushbuckridge (formally
Limpopo rural area, now Mpumalanga) support theviptes supposition about rural
teachers (Eberséhn and Mbetse, 2003). Mbetdat¥) findings reveal that educators
and schools find it difficult to teach career edigra Educators feel they lack expertise
in presenting career education contdilte limited number of trained educators and the
consequent allocation of Life Orientation lessamarty educators with time slots to be
filled further compromise career education. Stak#drs mentioned that their
community schools are understaffed and availaldéf stverstretched in providing

career education:
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"We are experiencing problems at the moment becaasare too few staffed with few
teachers and we cannot give career guidance gradles any longer because we are
too full* (Ebersohret al, 2003, P.324).

Mbetse’s (pbid) also found out that educators in the communitytuelied felt that the
training and support they received from the Depantihof Education provided them

with information, but not skills to utilise these providing career education:

‘We have lots of talks and there is material, bdo Inot believe | am the one to say that
this is your personality, these are your interasis this is your aptitude, | do not have
the qualifications for thafEbersdhret al, 2003, P.324).

Subsequently, many students have limited knowledgmreers and positions they are
interested in; many of them make career decisiogedaon academic performance
(Laker, 2002 and Vishest al, 2004). For example a learner who may have oldaine
better grade mark in science in grade 12 may b&upded to follow a career in science
related fields irrespective of not being passioraieut the career and /or not having
sufficient knowledge about what the career is yedike. As a result, a lack of

awareness of full range of choices may often leadchaking use of limited range of

career alternatives or opportunities (Ozbilgin, kusand Erdogmus, 2004). Such a
situation is common with secondary school learmensiral and remote areas who are

poorly informed about career opportunities (Builisiley and Hindmarsh, 2007).

However, some learners may have opportunities tenat career exhibitions, but

teacher follow up on career choices at schoolsois-existent due to poor teacher
training in career guidance (Eberstébh al, 2003). Therefore teachers should be
adequately informed on how to better assist stwdachieve their educational and

career goals in today’s social, economic and callitwntext (Tangt al, 2008).
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2.2.6 Summary

It is apparent that combination of factors influerzareer an individual selects. This
study upholds the Social Learning Theory of CarBelection of Krumboltzet al

(1976) that genetic endowment and special abilitesssironmental conditions and
events, learning experiences, and task approadls skiluence career choice at

different stages in the life of an individual.

The study embrace the Happenstance Learning ThiepriKrumboltz (2009) that
‘human behaviour is the product of countless nusilwérlearning experiences made
available by both planned and unplanned situationswhich individuals find
themselves’ (Krumboltz, 2009, p.135). Thus margrventions and interactions in the
life of youth have greater influence in a careeriratividual ultimately follow. The
study also acknowledges that the above factordeagified by Krumboltzt al (1976)
and Krumboltz (2009) are interconnected to varidastors such as income and
reputation, role models, parents or students’ econidoackgrounds, access to career

information and cognitive factors to influence asea choice among individuals.
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Chapter 3

Methodology

3.1 Introduction

This chapter outlines the study design, methods @mdedures. This includes the
research methods, setting, participants and rds@&strument explaining how data was

collected.

3.2 Research Methods

This study lends itself to a mixed methods apprazatata collection. For this reason,
both quantitative and qualitative methods have bemployed. Leedy & Ormrod

(2002), Henning, Van Rensburg & Smit (2004) andi {@D10) make distinctions

between quantitative methodology and qualitativéhoeology as follows:

e Quantitative methodology is concerned with attempis quantify social
phenomena and collect and analyse numerical dath,f@cus on the links
among a smaller number of attributes across masgscalhe meaning of the

findings of the study is presented statisticallg &as positivist character.

e Qualitative methodology, on the other hand, is ma@ncerned with
understanding the meaning of social phenomena atusfon links among a
larger number of attributes across relatively femgas. The meaning of the
findings of the study is largely presented and toeted from the language that

present the data. It upholds the constructivigrretivist view.

Both qualitative and quantitative methods have $la®uantitative methodology is
often criticized in the knowledge produced that ntegytoo abstract and general for
direct application to specific local situationsntexts, and individuals. On the other
hand the knowledge that is produced by qualitatnethod may not be generalized to
other people or other settings (Johnson and Onwiregb2004). For example, the
findings of this study may be unique to the rekdtyvfew people included in the
research study.

25



The quantitative aspect of the study was addrebgeiacking several students who
have participated in the SAEON science camps oweer fyears (2006-2009) to

determine the careers they are following or halei@d. The study also investigated
whether or not the students studied at institutmnisigher learning. The data illustrate
the number of students following or who have fokalicareers in science related fields.
These data also illustrate, by way of contrasts¢hwho have followed or who are

following career fields other than science.

The gqualitative study aspect has been used to engnd seek direct inputs from the 15
camp participants over the years (Kitzinger; 199®alderon, Baker and Wolf, 2000).
Formal interview focusing on how the camp has dited the camp participants’
knowledge and skills and the positive role and weakes of the science education

camp during the five-day learning experience waslooted with five participants.

3.3 Procedures of Data Generation

3.3.1 Preamble

From previous camp evaluations it was clear thahetime, the participants found the
camps extremely valuable and enjoyable (See appen@i 7&8). Students’ comments

were in the main very positive. For example, stisienade the following remarks:

‘I admire SAEON for being the source of exposurgnéoworld of science. It gives
learners an opportunity to explore nature and gaigreater understating of how things
work in nature and also how you as an individuat caake a difference. It also serves
as an eye opener when it comes to careers in szi€re finds out that there are
plenty of careers out there in science’

‘Surely you (SAEON) had our minds twisted and nobsis are now interested in a

career which involves nature. We as the 2008 ADMRBR®\Kids will carry on making a

difference out there with the skills and knowledgeobtained
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Of course, it is acknowledged, that the responsag represent what the students
thought we wanted to hear, but the overwhelmingtivesresponses suggest otherwise.
In addition the science camp report by Karen Viskgcience camp lecturer) and letter
of congratulations on the 2009 camp (see appendsx@ort the participants’ positive
remarks about the camp’s positive experiencess fiurther noted that in this, as in

other types of qualitative research some aspetctisif is required.

3.3.2 Research Setting

As previously mentioned the actual camps (the wetation) took place between 2006
and 2009. However, the questionnaire and intervieare completed at a later date.
The place and time allocated for the interview wihetermined by participants’
availability and interest in the study. Some mgrants were based at universities
(University of Cape Town, University of Johannesfjuwhich are far from the
Phalaborwa region where the study was conductedwnaand thus unable to meet me
face to face. The questionnaire was posted to spatticipants and the responses
analysed. The face to face interviews were conduatearticipants’ respective homes,

institutions of learning or places of work.

3.3.3 Participants

The study gathered data from 15 former SAEON seaanp participants. These are
former grade 11 Phalaborwa learners selected fltmmldcal public high schools in
Phalaborwa to participate in the SAEON science atilie camps between 2006 and
2009. The participation in the study was voluntary

3.3.4 Research Instruments

Information sheets (Appendix 3) were provided andisnts’ consent was sought for
participation in the study. Likert Scale type ofegtionnaires was used to gather data

(appendix 4). Questionnaires were emailed and limhglered to 20 former SAEON
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science camp participants who participated in tteg@amme between 2006 and 2009
to determine careers they are following at tertigastitutions. Fifteen questionnaires
were returned. It should be noted that to guaraatemymity, the questionnaires were
not tracked, and hence there was no attempt ahgramn-respondersPseudonyms
and codes instead of participants’ names were f®eglach questionnaire and upheld
throughout the study. Five students were rand@elgcted on availability and interest
to participate in formal face to face interviewsestablish their career paths and to get
an informed sense of the effect of the SAEON s@&@ezducation camps.

The following questions were included in the intew sessions regarding the ways the
camp have stimulated students’ interest in careerscience, scientific knowledge,

skills and values:

e What are you doing now?

* What field of study are you following?

* Did anything stop you from following the careeryafur choice/furthering your
studies?

e Has the SAEON science camp experience in any wajeimced your choice of
career?

* What other factors has influenced your career @ic

e Has SAEON in any way stimulated your interest iriesce (scientific
knowledge, skills and values)?

Other questions were posed if the opportunity ard®esponses to all interview

guestions were recorded on tape and later traregstrib

Documents from SAEON archives about science cartipitees conducted since 2006
to 2009 were used to gather data that highlightrdyectories of the study or students
career patterns (Leedy and Ormrod, 2005, Maree0)20Ihe documents include
various types of correspondence, SAEON policy danisiand business plan, archive
files, photographs, video discs, newspaper artitézsners’ camp reports (Leedy al,
2005). Some of the information from the archivesaonfidential and has not included

in this report.
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Presenters report/s’ feedback were used to gaieratahding of the organizational
functioning of the science camps (appendix 8).ti€lpants were requested to give their
impressions on SAEON'’s science camps positive iatd, the areas of weaknesses to
improve on and to give any other valuable expeeénthat the SAEON science camps
had provided them with other than the career clsoamed scientific knowledge and

skills.

3.5 Data Analysis

3.5.1 Quantitative Data

The questionnaire in appendix 4 should be consulteeén this sections is read.
Responses were anonymous and aimed at evaluatiegrcaspirations/selections, in
particular towards science related fields, andittileience of other factors including
role models, parents, teachers, remunerations eak dl2 results. Responses were
organized in a Likert-style 5-point format, withspmnses graded from 1-strongly
disagree to 5-strongly agree. The questionnairealgsdesigned to gather information
regarding the camp experiences of students, inojutlands-on experience, learning,
positive and negative influences, and the subseaftact these experiences may have
on career choice. All responses were counted, dedoand tabulated. The tables were

converted to graphical format which provides adapew of the findings.

3.5.2 Qualitative Data

Open ended answers from the paper and pencil quesire were recorded and
scrutinized for common factors. Responses to imarvquestions were similarly

analyzed.

3.6 Validity and Reliability of Instruments

Validity of an instrument refers to the extent thigh it measures what it is supposed to
measure (Maree, 2010, p.216). In this study thecebf SAEON science camps were

measured to find out if they influenced particigmtreer choices and have stimulated
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participants’ scientific knowledge, skills and vedu Reliability is the extent to which

a measuring instrument is repeatable and consiftéstee, 2010, p.216). In order to
ensure validity and reliability of resultiata for this research was collected through the
use of triangulation sources using questionnaines smi-structured interviews (Jick,
1979). ‘Triangulation refers to the use of morentbae approach to the investigation of
a research question in order to enhance confidentiee ensuing findings’ (Bryman,
P.1142). Both quantitative and qualitative appreactvere employed to inform this
study. Also a sample of two people (SAEON stagihmber and the teacher who were
involved with the science camps since the inceptizas used to test the questionnaires
and prepared questions for the interviews. Sonteetoncepts were modified when it

was found that were difficult in order to suit heguage level of the learners.
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Chapter 4

RESULTS

4.1 Introduction

The subsequent chapter presents the findings dfttitly based on the quantitative and
qualitative data that focused on the effect of ®euth African Environmental

Observation Network science education camps inéatimed at encouraging science
careers selection among the Grade 11 Phalaborwzelsalt is acknowledged that the
findings cannot be generalized to a wider cont8xth generalization is inappropriate
in a limited study like this one. However certatands may be noted. The chapter
opens with biographic information and career s@aanade prior to the science camps
and the careers enrolled for at various institwiaf higher learning. These data
provide some information about the study participaiihen a presentation of themes
extracted by using the questions from both the tipasaires and interviews which

informed by the research questions follows. Thedeeted themes will be supported

by quotes from the raw data to qualify and validatm.

4.2 Personal information

4.2.1 Participants Biographic Information

Table 4.1 below illustrates biographic informatioithe study participants. The study
participants are the former grade 11 learners waleicom the high schools located at
the rural townships and villages within Phalabormpraximity to participate in the
SAEON science camps between 2006 and 2009.
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Table 4.1: Participants Biographic Information

Year of Camp Study Gender Age range
participation participants participants

Females| Males | 17-21 22-26
2006 12 1 1 - - 1
2007 12 6 3 3
2008 12 4 2 2 2 2
2009 12 4 3 1 4
Totals 48 15 9 6 9 6

From the above table it can be seen that fortytigd8) grade 11 learners (science
camp participants) attended the SAEON science cémfpgeen 2006 and 2009. Fifteen
of the 48 science camp participants aged betweeRlland 22-26 volunteered to
participate in the study. Nine (n=9, 60%) of thigeln science camp participants were
aged 17-21 and six (n=6; 40%) were aged 22-26 iedata was collected. The table
illustrates that nine (n=9; 60 %) females and six6{ 40%) males participated in the
study. Six (n=6; 40%) of the study participantsrevedhe 2007 science camp
participants whilst the 2008 and 2009 have equahber of four (n=4; 26.7%)
participants respectively. The 2006 science casrjhe least represented in the study

with one (n=1; 6.6%) participant.

4.2  Study Participants’ Career Choice Distribution

Question 1: What are the career choices of grade 11 learnefereeparticipating in
the SAEON science camp?

Question 2: What careers do the former SAEON camp participéoitsw at tertiary

institution?

Section 4.2.2 addresses the study sub questiomsl 2.aQuestion 1 focused on the
careers the study participants have selected be#teipating in the SAEON science
camp.
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Question 2 focused on the careers the study paatits are following or have followed

at high institutions of learning. Table 4.2 belolustrates the career choices of the

study participants selected prior their participatin the SAEON science camps and

the careers kid of qualification they enrolled &warious high institutions of learning.

Table 4.2: Participants Career Choices

Participants = Career choice Career enrolled for at Tertiary Nature of Year of
§ E prior the science camp | institutions qualification study

Ntsako F | 2008 | Medicine Medicine Degree 3

Thoko F | 2009 | Mine Engineering Mine Engineering Degree 2

Siphiwe F | 2008 | Biotechnology Biotechnology Diploma 2

Themba M | 2009 | Horticulture Accounting Sciences Degree 2

Matome M | 2007 | Mine Engineering Mine Engineering Diploma 3

Lerato F | 2007 | Electrical Engineering | Electrical Engineering Diploma Experiential
Lebo M | 2008 | Environmental Science$ Mine Engineering Degree Completed
Nyeleti F | 2009 | Psychology Civil Law Degree 1

Makgari F | 2007 | Mine Engineering Tourism Diploma Completed
Tlangi F | 2006 | Environmental Science$ Marketing & Mechanical Engineerin¢ Dip & Cert Completed
Rixongile F | 2009 | Mine Engineering Did not enrol Grade 12 -

Ntlhari M | 2007 | Environmental Law Communications/Journalism Degree 4
Hlayisani M | 2007 | Mine Engineering Tourism Diploma 4
Tintswalo F | 2007 | Geology Logistics Diploma 3

Vukosi M | 2008 | Geology Electrical Engineering Diploma 3

The table shows that five (n=5; 33.3%) of the &fie(n=15) study participants were

consistent with their career choice made at hidiogk nine (n=9; 60%) enrolled for

different careers from the choice made at high scand one (n=1; 6.7% did not enrol

at any institution. Some of the participants hackady completed their careers in

Marketing, Electrical Engineering, Mining Engine®gj Tourism and, Communications

and Journalism at the time of data collection.

internship and or employment opportunities.

second, third or fourth years of their studiesighér institutions of learning.

SEh@articipants were awaiting

Sorueglys participants were in their
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Only six (n=6; 42.9%) of the fourteen (n=14) enedllparticipants were registered for
the degree qualifications at the university ancde{@=8; 57.1%) enrolled for diploma
qualifications at various high institutions of learg. One (n=1) after obtained a
diploma in Marketing of further registered for gtiahtion certificate in mechanical

engineering

The table further illustrates that Engineering Haeen selected by most study
participants. Five (n=5; 33.3%) of the fifteer={15) participants followed a career in
engineering at institutions of higher learning. (aft the five (n=5) enrolled for
engineering, three (n=3; 60%) enrolled for minimggieeering and two (n=2; 40%)
enrolled for electrical engineering. Three (n=3%4)0of the five that enrolled for
engineering are males and two (n=2; 40%) are fegndl&o (n=2; 13.3%) participants
followed a career in Tourism. Medicine, Biotechrgtp Accounting Sciences, Civil
Law, Marketing, Communications and Logistics reedivone response each. These
findings suggest further that career choice may lbetentirely free. Only one
participant did not enrol for tertiary educatiomeloverall majority of participants; nine
(n=9; 64.3%) of the fourteen (n=14) followed scienelated careers although not

environmental in nature, compared to five (n=573%&). who chose other.

Table 4.2 shows that five of the fifteen particifsafollowed a career in engineering.
The participants might have been encouraged t@violih a career in engineering

because the local mines (Foskor and Rio Tinto)rodtedents study bursaries and
scholarships to follow careers in engineering.tlditan be said of the environmental
science related careers that depend on the govatriomeling which is thinly stretched.

Phalaborwa learners are exposed to mining relabbd. jJAs a consequence, the
participants may have been persuaded to followecaii@ mining related fields because
of opportunities such as bursaries or scholarshipgernship programmes and

employment openings the mines offer.

Table 4.2 illustrates further that out of the ftestudy participants, five enrolled for
their first career choices whilst the others emalior different career choices. It shows
that there are various factors that might haveuerfted study participants choice of
career at tertiary institutions.
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4.3  Factors Influencing Participants Science CareeChoice

Section 4.3 - 4.5 explore both the positive andatieg factors and individuals that
could have influenced participants’ career choidee section answers sub researches
guestion three which reads thus:

Question 3: Do other factors influence SAEON science camp @petnts to follow science

careers or not?

4.3.1 Factors Positively Influencing Science Careéthoice

Participants were requested to respond to the iquesires and interviews by
indicating how the grade 12 results, study bursagareer opportunities, lack of career
information, personal interest, salary, fringe dg#send job security have influenced
their career choices. The following section exgéothe students’ comments. A Likert-
style 5-point format, with responses graded fror{sttongly disagree) to 5(strongly
agree) has been used to rank participants responségure 4.1 illustrates study

participants’ responses.

Additional factors influencing decision to follow science careers

8
7
6 m Strongly
disagree
§5 m Disagree
(=
o4
§ m Neutral
x3
2 m Agree
1
Strongly agree
0

Figure 4.1: Factors Influencing Decision to FollowScience Careers
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Figure 4.1 shows that the above career influen&ogors had a different degree of
influence upon participants to select a field afdst Of the fifteen participants seven
strongly agreed that career opportunities influend¢keir career selections. Five
participants strongly disagreed that lack of infation on careers had influenced their
career choice. Ten participants agreed that tlaeeer selection was driven by personal
interest. Six participants remained neutral tmeigk benefits influenced their career
choice. The study bursaries, salary, fringe beseititd job security have almost similar

degree of career selection influence.

The subsequent paragraphs synthesize some ofdhensthe study participants took
up certain careers and not the others. For thehegis, during discussions and

interviews have been used and i.e. referred to.

The majority of participants indicated career oppoities influenced their career
selection. As indicated earlier on the economy tiwedlife style in Phalaborwa region
is driven and dictated by what happens at the mirtex this reason, it is very likely
that the study participants were inspired to sedecareer in engineering because of the
mine job opportunities. This is summed up by Ledw said'SAEON exposed us to
different careers from engineering; but, | made dgcision to follow a career in
engineering because of the opportunities like biiesaor scholarships that go with the

career’.

Ntlhari came to the science camp in 2007 havingaaly made up his mind to follow a
career in Civil Law. However, after a series of aggments with the activities of the
week and interactions with scientists he considaredreer in environmental law. In an
informal discussion | asked Ntlhari why he followeddegree in Communications
(Media and Journalism) and not follow the careerhisf dreams. Ntlhari saidmy
scores were low to break into a degree in law, Mgdia and Journalism gives me an
opportunity to explore different avenues in sogigétis a window to my degree in law. |
am doing my honours degree in communications navhexpe to complete this year,
2013..

36



Ntlhari could not break into a career in law beeahis matriculation scores were lower
than the scores required to enrol for a degreavin Themba was very keen to follow a
degree in Horticulture. His involvement in schgoleco-club and his active
participation in the South African National Parksnibr Honorary Rangers in the
Kruger National Park inspired him to follow in arear in Horticulture. However, after
receiving his good matriculation results he did fotiow the career of his first choice.
He was offered a bursary to study Accounting Saerat the University of Pretoria.
Despite pursuing a career in Accounting Sciencégmba is still actively involved
with his Junior Honorary Rangers’ duties. This segjg that his love for natural
sciences and environment remained constant, bandial issues became a barrier

against a career in Horticulture.

The SAEON science education programme coordinatese@rcher) asked Ntsako
before participating in the SAEON science camp vdaaeer she would like to follow.
Ntsako tells her story differentlywith the abilities and talents | have, I'm plannitg

study medicine. | will also be involved in the Imesis world’

These were big ideas from a young girl demonsiatiositive attitude towards life and
showing exuberant confidence in her academic adslit Ntsako stuck with her words
to the end of her high school years. After recgj\her grade 12 results with excitement

she exclaimed:

‘With these results the doors are open - it is mgach to be a medical doctor.’
‘Through hard work, dedication and determinatiorstacceed in my studies throughout
the year, | managed to get four distinctions whiare:

Accounting 82%

English (FAL) 83%

Life Orientation 89%

Mathematics 94%

‘As for my other subjects, | got Bs for them. Mgrage was a distinction (81%)’. ‘I'll

be furthering my studies at the University of Capevn.
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I'll be doing a Bachelor's Degree in Medicine a8drgery(MB.ChB) which has study

duration of six years{Appendix 7J.

Ntsako was dedicated to her school work and rerdaapéimistic that her abilities will

usher her toward a degree in medicine. Tlangi hasadification in Marketing but she
believed she would be more employable if she coatdplement her qualification with
a career in engineering. For this reason, Tlango gursued a qualification in
engineering. This further suggests that job opmities had a greater influence on

study participants’ career selection.

In a contrasting way, Ntlhari , Ntsako and Themibgpended on their matric results to
pursue their careers at h institutions of highreay. Ntlhari could not follow a career
in law because he did not meet entrance requiresrfenta degree in law. His matric
scores were a hindered him against enrolling ferfinst career choice but settled for a
degree in Communications. On the other hand Ntsakwitric results were excellent

and opened the doors for her to pursue a degmedicine &ppendix 7.

Themba was persuaded to follow a degree in Accogr8ciences because his grade 12
results attracted financial assistance towardse#edrhe matriculation Matric results
determined or influenced the degrees Ntlhari, Nisakd Themba followed. The matric
results were a barrier for Ntlhari’'s aspirationddathow a degree in law and positively
steered Ntsako towards realisation of her drearaecan medicine. For Themba, his
too good matric result made him sacrifice his folsbice career.

The above synopsis affirms that financial suppgwgd matric results, job opportunities

and surrounding environment influenced career @ofche study participants.

4.4.2 Factors Influencing against Following a Sciee Career

In the subsequent section 4.4.2 of this studyp#récipants were requested to respond

to the questionnaires and interviews by indicatmginfluence of poor grade 12 results,

lack of career information, lack of career oppotities, personal interest in other
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careers, financial cost of science careers, paense salaries, lack of fringe benefits
and poor work conditions had on their career clmicA Likert-style 5-point format,
with responses graded from 1 (strongly disagreé&ystrongly agree) has been used to

rank participants responses. Figure 4.2 illustratady participants’ responses.

Factors Influencing Against Following a Science Career
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Figure 4.2: Factors Influencing Against a Science &eer

Figure 4.2 illustrates that a large number of pgrénts claimed these factors did not
influence the choices in a negative way. In otherds, the majority of the participant

strongly disagreed that a lack of career oppotlsyitpoor salaries and lack of fringe
benefits in science related fields had an influandéeir career choice. However; a few
of the participants remained neutral. Fewer pgditts strongly agreed that the above

factors dissuaded them from following their dreaareers.

In an informal interview Tlangi, the 2006 scien@np participant, explained that she
did not follow Environmental Sciences related fielareer although it was her first
career choice. She saitlreally wanted to follow a career in EnvironmahiSciences

with all my heart, but | did not have money to érow it. An opportunity fell on my
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doorsteps, | was offered a bursary to study Markgtiand | could not waste a year
staying at home and do nothing whilst waiting toe good Samaritan to give me some
money to follow a career in environmental sciencel.took the offer’. ‘I have a

qualification in Marketing and | am now doing N4 dh@nical Engineering’

Tlangi could not follow her first career choice base of a lack of financial support.
Her parents were unemployed but depended on herieahasister for financial
assistance during her high school years. Theretbee was no source of financial
support other than her married sister. On the dthed the government could not offer
her a scholarship or bursary to enrol for a caire&nvironmental Sciences.

Lebo acknowledges that the SAEON science camp exigasn to other science careers
other than engineering; however, he decided tovolh career in engineering because
he was exposed to it in his lower grades. This ssigg firstly, Lebo lacked exposure to
other careers at an early age except engineerisg:hdice of the career in engineering
might have been influenced by his surrounding @mmrent. This affirms the
assumption made earlier on that Phalaborwa is datednby mine workers who may be
Lebo’s role models. Secondly, the other careers moaye offering better opportunities
than engineering. As such, other careers mighe mt been appealing to Lebo as

much as engineering.

Table 4.2 illustrates that Rixongile could not énkith any institution of learning to
further her studies due to a lack of financial suppFinancial resources like bursaries
or scholarship had negatively influenced Rixonditan following her career in mine
engineering. Her single and unemployed mothatdcoot afford university fees. A
lack of financial resources became a barrier fotoRgile to pursue a career of their
choice (Nathan and Hill, 1992; McWhirter, 1997; &id1963). It is evident that
Rixongile could not enrol full time immediately aftfinishing her high school because
she depended on her mother for financial suppa@kih et al, 2007).
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4.5 Individuals/persons Influencing Career Choice

Section 4.5 of this study explores the participardsponses to the questions on the
extent to which parents/guardians; other family rners, school principal, life
orientation teacher, other educators or educapasrs/friends, role models and others
influenced their career selections.

A Likert-style 3-point format (greatest, partialligast), with responses grading of
greatest, partially and least has been used to paricipants responses. Figure 4.3
illustrates study participants’ responses.

Individuals Influencing Career Choice
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Figure 4.3: Individuals Influencing Career Choice

The figure above shows that a large number of tiuelysparticipants was least
influenced by the listed individuals. Nonetheldkg, graph shows that role models and
parents appear to have had greatest influenceeooatteer choice to some of the study
participants. In addition, the graph illustratesittiiife Orientation educators, other
educators and role models partially influenced ptparticipants to select careers they
are following or have followed. Other individuatso influenced participants’ career
choices. For example, Siphiwe during the intervigwdicated that she was encouraged
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to follow a career of her dream; Biotechnology,Joe Sibiya, SAEON science camp
coordinator. She mentioned that Joe told themttiet should follow the careers they

are passionate about as much as he was doing whi&eh best.

In a formal interview | asked Ntsako if she waddwiing a career in medicine because
of her mother who is a nurse. Ntsako confidentigveered;  am an asthma patient,
and seeing how this doctor helps me through myitondl thought to myself, | can be
a medical doctor too and can help many sick peapietheré. Ntsako’s personal
interest and passion to be a medical doctor, aedfdimily doctor had a greatest

influence in her following a career in medicine.

The figure further shows that other educators hawienced participants’ career
choices. The 2009 science camp participants aclaumed that their science educators
had encouraged them to follow science related car@dey did not know what the
science camp would offer until their participatidn. acknowledgement they wrote;
...we were overwhelmed by great expectations, bemdscourage from our science

teachers not knowing at all that it was an eye @péa the real science world’.

The figure illustrates that various individuals aziccumstances influenced the study
participants to follow various career fields. Fxample, Ntsako followed a career in
medicine because of her personal interest in aecamd inspiration received from the
family medical doctor who helped her with medicahdition.

4.6 The SAEON Influence on Participants’ choices

Section 4.6.1 explores the extent the science caaspsell as other factors, influenced
participants’ tertiary educational and career ch®icSection 4.6.2 addresses sub
research question 4 which enquihesv the science camps stimulated scientific knogded

skills & values
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4.6.1 Influence on career choice

During the science camps the participants were seghdo science career choices,
interaction with scientists, interaction with otHearners, engaging with projects and
field trips to science centres. In this study, #tedy participants were requested to
respond to the questionnaires by indicating howekposure to aspects of SAEON
science camp influenced their career choices. &tegs to questions 8 to 12 (i.e. five
guestions have been analysed in detail as shovawb#he composite graph has been
used to capture the findings. A Likert-style 5#gdormat, with responses graded from
1 (strongly disagree) to 5(strongly agree) has hesenl to rank participants’ responses.

Figure 4.4 illustrates study participants’ respanse
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Figure 4.4: SAEON Influence on Patrticipants’ Caree Choices

The graph illustrates that the science camp hadsitiye influence on the study

participants. A large proportion of the study mapants strongly agreed that the camp

influenced their career choice. Few participaateained neutral, even fewer disagreed

and none strongly disagreed that the science cad @ influence their career choices.

The graph further shows that interactions with olearners had a great influence on

the participants. The following remarks by theparticipants’ science reports indicate
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the extent of influence the science camp hggteh though we did not know each other,
we bonded strongly like a hydrogen bond. We leftifee our normal schedules,

heading to a new road to success(appendix §.

In addition, Professor Lara Allen, the ExecutiverMer of The Board of Tshulu Trust
after observing the science camp programme of thekwinfolds wrote to Joe Sibiya
(SAEON science camp coordinator) to congratulatt@mmend him on the successes
of the 2009 science camp. Professor Allen wroté¢ the coordinator of the science
camps as follows about the students as folldWsey made substantial progress over
the course of the week, and it was particularlyasiding to watch friendships develop

between ... learnersAppendix 8).

Certainly, the science camp succeeded in develomag spirit among the study
participants; however, it is not clear how the iattions among the learners have
influenced their career choices. The graph dlsstiates that field trips or visit to

science centres as the second career influenoihgy fa

The 2006 science camp participants were overwhebyetie experience of observing
the tranquilized cheetah (Figure 4.5) at the Hordsgndangered Species Centre
(Cheetah Breeding Project). The excited studentgenon their science camp report:
‘A cheetah was tranquilized for us to observe itsptations at a closer distance. It felt
great to touch the animal and examirigkigure 4.5).

Figure 4.5: Tranquilized Cheetah Observed at ClosRange
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This was the highlight of the science camp as peaps that the experience of
observing and the examining the cheetah for diseask other presentations had
immensely inspired their interest in conservatidpgendix 6). However, none of the

participants chose careers in conservation.

The telling experience for the 2007 camp was th&t W Moholoholo Wildlife

Rehabilitation Centre, Kamai Reptiles Centre ane Hwoat trip at Blyde Dam in
Hoedspruit. The experience of the visit is begpl@red by Siphiwe in a formal
interview when she was asked the positive role SKNE®ience had in her life; she
said; ‘SAEON gave me an opportunity to see ookethe world's heritage site and
opened my eyes to see how we as individuals ptairerganisms such as animals
and plants to extinct’ The participants valued the visit to the natiraditage site and
subsequently encouraged participants to preservé @mserve the immediate

environment (Appendix 6).

Figure 4.5 also shows the value that the studyqgyaaits attached to interactions with
scientists, engagement with science research psogec exposure to different science
career fields (Appendices 5 & 6). The followingpenses to the questionnaire items
and the interview remarks show the scope of theiente of the science camp upon
study participants:‘...broadens the scientific knowledge of participantke science

camp equips learners with necessary knowledge eosgha career and apply theory

behind the information’

Tlangi’'s view of the role of SAEON science campsthat they encourage science
career selectionthe science camp helps in decision making of cackerces in the
science field and play a big role in the provisiof information, knowledge or
education concerning the careers. As a result & flool of information available to

students this enables us to make better informeididas’.

The 2009 science camp group report indicates ttemsity of their engagement with
the science research projecwithin five days we had investigated Hamakuya’'s
biodiversity status through fieldwork, surveys, anterviews with the community

members(Appendix 6).
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The above account suggests that the SAEON sciemegsc positively encouraged
study participants to consider careers in scieralated fields. It is, of course,
acknowledged that other factors have influencedgyaants’ career decision making.
The following Section 4.4 - 4.6 is an attempt t@lexe other factors that might have

influenced participants’ career choices.

4.6.2 How the Science Camps Stimulated Scientificndwledge, Skills &
Values

Question 4: How do the SAEON science camps stimulate camp cpamtts’

scientific knowledge, skills and values?

One of the objectives of the science camp is to l@amers with tools related to the
scientific method, including problem solving, measg and identification of birds,
rodents, and vegetation, data analysis and thefuddicrosoft excel (computer), and
conducting questionnaires with community membersinwestigate how they use
resources. Section 4.6.2 of the study addressewalys in which the science camps

have stimulated participants’ scientific knowledgki]ls and values.

The study focussed on the following factors to getense of the degree of stimuli,
improved scientific inquiry, conducting scientificnvestigation, collecting and
presenting data, handling of equipment, data aislfield methods skills, conceptual
understanding, outdoor skills and social skills. Lkert-style 5-point format, with
responses graded from 1 (strongly disagree) tods@ly agree) has been used to rank

participants responses. Figure 4.6 illustratedysparticipants’ responses.
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How the Science Camp Stimulated Participants' Scientific
Knowledge, Skills and Values
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Figure 4.6: How the Science Camps Stimulated Padipants’ Scientific Knowledge,
Skills and Values

Figure 4.6 illustrates that the camps have posytisémulated participants’ scientific
knowledge, skills and values. A Large number ofipgrants strongly agreed that the
science camps improved their scientific inquirytdmor skills. Conducting scientific
investigations, collecting and presenting scientifata, and analysing data have equally
stimulated participants’ scientific knowledge, &kiland values. One participant

disagreed that science camp stimulated his outslals.

The following remarks made by the participants red tlosing presentations of the
science camps suggest that the participants’ siieekiiowledge, skills and values were
positively stimulated. In acknowledging the expece and time spent with the
scientists and quality of knowledge gained by engagith the science camp activities
the participants, in a group report, remarked:..accompanied by a great group
combination of experienced scientists, both localyg internationally, educating us
about the sustainability of our environment. Wangd knowledge in scientific
investigations, in data analysis and presentation§he participants thought that with
the skills and knowledge achieved at the scienogoezould make a difference in their

surrounding environmen{g&ppendix §.

47



Professor Allen in her letter of appreciation oe #ithievements of the science camp
indicates that the staff and volunteers of the Tshirust were impressed by the
enthusiasm and knowledge of the science camp ipatiicg learners over the week.
Figure 4.6 illustrates that the science camp hastipely stimulated participants’
handling of equipment and field method skills. ker tetter on the programme of the
science camp, Professor Allen emphasized thatahgpavas a great success;teams

of learners used GPS units and scientific knowletigsolve clues, instructors and
students worked together to understand how priesipbf conservation could be
applied to local contexts’ Professor Allen went to mention that. and in their
enthusiastic final presentations, the learners sgsized this new knowledge, exhibiting

high standards for themselves and for each ot{Agppendices 6&8).

The participants were engaged in different sporaogvities and various games like
amazing race to encourage interactions among thécipants and among the
participants and the scientists in order to develagticipants’ social skills. Figure 4.6
illustrates that integration of sporting activit@sd games in the academic science camp
program had a positive outcome. The figure showas dlit of the fifteen participants
eight strongly agreed that the science camp stiealtheir social skills. For Thoko,
the activities of the science camp inspired thermaike informed life decisions. She
said; ‘the camp taught us to make calculated decisiohsdelveloped a research
mentality before making life time decisions. We diad sport experience, fun games

that developed in us to think out of the box’

The comments and remarks made by both study pgeatits and Professor Allen,
suggest that the varied schedule and the diver§itige activities of the science camps
programmes are the best aspects toward stimulp@ncipants’ love for science as
possible field of study. Participants seemed toehgrasped and valued the principles

for the science camps and would be able to apgiyntim everyday life.
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4.7  Summary

The Social Learning Theory of Career Selection wyrKboltz (1976) informing this
study states that a choice of a career is influgrgecombinations of factors such as;
special abilities, environmental conditions andresgelearning experiences, and task
approach skills influence career choice at diffestages in the life of an individual. In
addition, the literature reviewed for this studggested parents/guardians, role models,
remuneration/salary, social cognitive factors aadeer awareness have potential to
influence a career individuals select. The resoltthis study revealed that the above
factors play a major role in role in a selectionaotareer. The results of this study
support the theory informing the study and theditere reviewed.

The results revealed that the intervention prograrement (SAEON science camp)
positively influenced study participants’ caredlesgon. The participants indicated that
the science camp equipped them with the necessemyl&dge to choose careers and
apply the theory behind the information provided.

The results also revealed that financial suppartdgmatric results, job opportunities
and surrounding environment had a great influenoetlee careers of the study

participants are following or have followed.

Of the aforementioned factors influencing careesia job opportunities/security had
a large influence on the participants to followaaeer in engineering. For example, of
the fifteen study participants five selected a earm engineering because of the
opportunities engineering offers. The results alsow that a lack of financial support

has been a deterrent for some participants to éorral career at university.

The results of the study also indicated that tteatows individuals and circumstances
influenced the study participants to follow variatezeer fields. For example, Ntsako
followed a career in medicine because she wasretsy the family medical doctor

who helped her of her medical condition. Her peatanterests in a career in medicine

also encouraged improve her work ethics.
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Finally, the results of this study revealed thag tiversity of the activities of the
science camps programmes are the best aspectsdt®tvarulating their scientific,
knowledge, skills and values and cultivated in thitwm love for science. Participants
seemed to have grasped and valued the principtatdascience camps and would be
able to apply them in everyday life.

The following chapter will discuss the results bé tstudy in detail and will provide
insight into how the SAEON science camps intengntprogramme encouraged
science career choices among the grade 11 Phalableawners. The chapter also
attempts to synthesis how the science camps stietuldne participants’ scientific
knowledge, skills and values. Furthermore, it exygldhe strengths and the weaknesses
of the science camp and concludes by suggestingip@sways of improving the

programme.
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Chapter 5

DISCUSSION OF MAIN FINDINGS, LIMITATIONS,
RECOMMENDATIONS AND CONCLUSIONS

51 Introduction

Preamble

South Africa’s workforce like others elsewhere le tworld depends on the students
who go through the country’s education system. hSatadents should select careers
that will equip them with necessary skills that lwdontribute to the national
economies, social well-being, and quality of liféAs indicated previously, South
African schools have difficulty in developing stunde interest, knowledge skills and
attitudes required for such careers (Van Esbro2e®2; Winberg, 2006). This chapter
discusses the findings of this study which inveded the SAEON science camps
initiative aimed at encouraging science careerctele among selected grade 11
Phalaborwa learners.

The results of this study were presented in theipos chapter and the study identified
that the science camps had positively stimulatetiggzants science knowledge, skills

and values, and also developed positive attitudeutt science as career option. It is
acknowledged that the study findings are only ajaplie to the SAEON Ndlovu node

grade 11 Phalaborwa science camp participantshéfustudies should be conducted in
other SAEON nodes

5.2  Discussions of the Main Findings

5.2.1 Demographic Information of Study Participans and Career Choice
Distribution
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The SAEON science camps coordinator depended osciiaols to select learners to
participate in the science camps. Thus the scieaogs coordinator had no influence
on the gender proportion of the science camp ppaits. This section discusses the
demographic information of the participants and dh&ribution of careers they are
following or have followed at high institutions ¢darning. The study comprised of
fifteen participants. Out of the fifteen participan60% (n=9) were females and 40%
(n=6) males. Nine (60%) of the fifteen study papéants were aged between 17 -21
years and six (40%) were aged between 22-26 years.

The results of this study indicated that sevenr(females and three males) followed
science related fields and eight have selectederaiiea marketing, communications,
civil law, accounting, tourism and logistics. Ofamale did not enrol with any
institution. Of the seven participants who seddatareers in science, five (three males
and two females) have selected careers in engnigetivo selected a career in
electrical engineering & three selected a careemine engineering. One female
selected a career in medicine, and one femalewelioa career in Biotechnology.
Engineering was selected by most study participahkss suggests that there are
influencing factors that encouraged the majoritythed study participants to follow a
career in engineering. The literature reviewedtlits study indicated that students are
most to likely select careers that are well payang offer better fringe benefits. One
such career is engineering. Careers in naturahsese (i.e. Horticulture, Agriculture,

conservation are not attached to such benefits.

Of the fourteen study participants who enrolled d¢areers at the institutions of high
learning, five were consistent with the careers/thelected at high school and nine
followed different careers from the careers thdgded at high school.

The overall majority of participants; nine (n=9)tbe fourteen (n=14) followed science
related careers although not environmental in eatompared to five (n=5) who chose
other. The subsequent sections explore the faatfiteenced the participants’ career

choices.
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5.2.2 SAEON Influence on Participants’ Career Choie

A large proportion of the study participants strignggreed that the camp influenced
their career choice. Few participants remainedtrakufewer and none strongly

disagreed that the science camp had an influentieeimcareer choices.

Ten of the fifteen study participants strongly a&giehat the interactions with other
learners influenced their career choice. Howetlex,remarks made by both the study
participants and the science camps observers dutlpgeshe science camps developed
team spirit and built friendships among the pagraacits. Evidence regarding career

choice was less obvious.

The study results indicated that field trips oritvis science centres was the second
career influencing factor with nine study participmindicating that their interest in

science as a career was sparked. The commentshygdeticipants suggest that it was
the first time the students from the previouslyadisgantaged communities to be
exposed to conservation activities. This obsermasigpports remarks made Rosenburg
et al (2009) in the literature reviewed for the studycls remarks emphasized that
conservation activities were considered of no vatuaost black families because these
activities were judged to be preserved of whitely.oBince black people were denied
access to many nature reserves and national parkgydhe apartheid regime such an
attitude, although unfortunate, is understandabli.is vital that preservation of the

national our heritage becomes important to all Bditicans.

Eight participants strongly agreed that interadiaith scientists had an influence on
their career choice, and seven agreed that engagthgscientific research projects
influenced their interest in science.

Literature reviewed for the study indicated thdéenmodels have influence on students’
career choice. It was expected that a larger numbeld have strongly agreed that
exposure to science career choices would have rifagtimce their interest in science

careers.
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However, only six of the participants did stronglgree that the exposure to science
careers had influenced their career choice. Oné&cjmant strongly disagreed that
interactions with learners influenced their choice science and participant also
disagreed that field trips to science centres @rfed her career choice in science. In
both instances, the participant indicated thattthe factors had no influence on her
choice of career since she had already made araareiee before participating on the

science camp.

5.2.3 Other Factors Influencing Career Choice

5.2.3.1 Factors Positively Influencing ParticipantsCareer Choice

The results of the study indicated that the faciafiiencing career choice had a
different degree of influence upon participants’eea choices. Seven out of the fifteen
participants strongly agreed that career oppoiasitave influenced their career
selections. Five participants strongly disagreed tack of information on careers had
influenced their career choice. Ten participanteeg that their career selection was
driven by personal interest. Six participants re@é neutral that fringe benefits
influenced their career choice. The study bursarsagary, fringe benefits and job

security have similar effects on study participacéseer choices.

Lebo provides an example of the influence of ofaetors. He was persuaded to follow
a career in engineering despite the fact that llECGBN science camp exposed him to
other science related careers. Engineering wasidened attractive due to job
opportunities and fringe benefits it offers. Thigpgorts the theory informing this study
and the literature reviewed that students are rikelly to pursue careers with better

remunerations prospects and high social status.

Grade 12 results influenced the participants’ gackeices in a contrasting ways. For
example, Ntsako’s good work ethic at school enahkdto obtain a distinction pass in
grade 12 and subsequently opened the doors fotohfallow a career in medicine.
Themba'’s grade 12 results were good enough forthiatcept financial aid to follow a

career in Accounting Sciences.
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Although his first choice was horticulture no sudtancial assistance was available for
him to adopt this choice. Ntlhari's results weret mmod enough for a career in
Environmental Law but he settled for a career iardalism. These decisions made by
SAEON participants further support the theory inforg this study. The literature
reviewed for this study also suggests that careeices subject to many influence as it

has been noted above.

5.2.3.2 Factors Negatively Influencing Participard’ Career Choices

The results of this study indicate that the mayjooit participants strongly disagreed that
poor grade 12 results, lack of career informatlaok of career opportunities, personal
interest in other careers, financial cost of saeoareers, poor science salaries, lack of
fringe benefits and poor work conditions negativelfluenced their career choices.
This assertion by the majority of the study papiécit is at odds with some of the
findings of the study. For example Ntlhari, Thenaa Tlangi changed their study and
career choices when confronted with financial tesi Furthermore, the reason given
by Tlangi for not following a career in environmahsciences and the reasons why
Rixongile did not enrol for a degree at universtiggest that due to lack of financial

support has been a barrier in realization of theam careers.

A lack of financial resources became a barrierRotongile to pursue a career of her
choice. Nathan and Hill, 1992; McWhirter, (1997d#glder, 1963 have all pointed to
lack financial resources as a limiting factor inresa choice. It is evident that
Rixongile’s situation regarding unemployed parersispports the findings and

conclusions by Larkiet al2007 with regard to family economic background.

5.2.3.3 Individuals Influencing Participants’ Career Choices

The results of this study revealed that the majarftthe study participants was least
influenced by parents/guardians, other family memmbeschool principal, Life

Orientation teacher, other educators, peers/friandsrole models.
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However, role models and parents appear to haveth@djreatest influence on the
career choices of the study participants. In aoldjtLife Orientation educators, other

educators and role models partially influenced wfpatticipants’ career choices.

Other individuals also influenced participants’ ez&r choices. The study participants
indicated that after participation in the scienod @teractions with the scientists, their
perceptions about science changed and they coadifl@iowing science related career
fields. The literature reviewed for this study raleel that students are likely to choose
science related careers because of good acadeemarptions and achievement, good
role models and perceptions of careers in sciendesako who showed exceptional
potential followed a career in medicine becauseasiaelemically prepared herself well,

had good role model and her positive perceptiaiheicareer.

5.2.4 The Science Camps as Stimuli for Scientificitbwledge, Skills and
Values

The results of this study revealed that the canape Ipositively stimulated participants’
scientific knowledge, skills and values. A larganher of participants strongly agreed
that the science camps improved their scientifiquiry, outdoor skills and other
abilities. Conducting scientific investigations,llecting and presenting scientific data,
and analysing data have all stimulated participastgentific knowledge, skills and
values. Only one participant disagreed that sei@amp stimulated her outdoor skills.

The participants’ remarks, the science camp lectureeport and the letter of
appreciation letter by Professor Allen all sugg#sat the participants’ scientific
knowledge, skills and values were positively stiated. The report and the letter
indicate that participants used scientific knowkedg solve problems. Instructors and
students worked together to understand how priesipf conservation could be applied
to local contextsThe participantsynthesised the new knowledge and demonstrated the
knowledge gained and skills acquired in their esidstic final scientific project
presentations. The participants acknowledged aided the knowledge and skills
contributed in their lives by teaching them to maké&ulated decisions and developing

a research mentality before making life time decisi
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5.3 The Strengths of the Science Camps as an Interion Programme

The study participants and scientists believe that science camp is a wonderful
initiative and a powerful concept. The initiativasha potential to encourage the
participants to follow careers in science relatettl§. This is attributed to the strong
network the science camp has established with ¢rentssts who provide invaluable

expertise to the programme. The same sentimeatstared by Karen Vickers, the
science camp lecturer, that it is clear that thenee camp coordinator , Joe Sibiya ‘is
very dedicated to what he does and has the visidming the right people together to
deliver a successful programme’ (Appendix 8).

5.4 The Weaknesses of the SAEON Science Camps and
Recommendations

5.4.1 General Comments and Science Camps Lectureifecommendations

« The programme lacks the ability to provide contshueteraction among
participants and scientists. For example, therenardurther interactions between
the camp participants and the scientists aftercdmaps. The programme should
provide follow up activities at least once a week $ix months after the science
camps. This will reinforce the knowledge, skillsdavalues gained at the science
camps.

» The report by the science camp lecturer revealadthie duration for the camp was
not sufficient to cover the planned activities. flll week would provide a better
time frame in which to operate a more comprehengrogramme while allowing
themes and topics to merge nicely. Some importantepts were rushed through
and some very relevant scientific issues were oiolye superficially due to time

constraints.

There is poor representation of black scientiste models especially of South

African origin. The same sentiments were share&dnen Vickers, in her science

camp lecturer’s report:..but being a Canadian female in my 30’s | cannqieet
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that these young learners from Phalaborwa wouldlyesee me as a role model.
Ultimately, if the goal is to inspire learners indocareer in science they need to see

that people they can relate to are passionate abmifield and succeeding in.it

5.4.2 Study Participants’ Comments and Recommendains Regarding the

5.5

Science Camps

Very few learners are enrolled for science edupbattamps whilst there is a
substantial need for scientists. SAEON should lreast a large audience by

visiting and giving talks especially to the formedisadvantaged schools.

The programme does not provide platform for camgig@pants to share their
science camp experiences. SAEON science educstiounld create platform for

science camp participants to feedback/share kn@&lgdined at science camps.

SAEON does not provide financial support for theelsce camp participants after

exposing them to careers in science to further dtadies at universities. SAEON

should provide or source bursaries for the learmdrs have attended the science
camps since most of them come from poor family gemknds.

SAEON should certificate science camps participar@ertificates serve as

reference and open doors for students in theiatgrievel.

Study Limitations
The results of the study cannot be generalizetdmther five SAEON nodes but is
limited to the grade 11 Phalaborwa learners whagpaated in the SAEON Ndlovu

node science camps.

The results may not be generalized to the widertestnof other science

intervention programmes because of the variationstervention strategies.
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The instrument was not inclusive of educators awritutors to the selection of the

science camp participants.

5.6 Recommendations for SAEON

Since SAEON is a network organisation it is recomdsa that it continues to
partner with other organisations that have sinpleogrammes to outsource skills
that would complement and add value to the scieaoep activities. Therefore, it
will be advantageous for SAEON science educatiomolve as many community
stakeholders, residents, voluntary associatiord,cammunity-based institutions in
the creation of plans, visions, and projects th@psrt community building (Turner
et al, 2000).

Platforms such as educational conferences andleartiaritten to educational
journals for high school science learners shouldreated for camp participants to
report back and to showcase their science campnas@rojects. This will create
additional opportunities for youth to build assetsd enhance educational
programmes by providing real world environmentswhich students can learn
content related knowledge and skills at the same {iScale®t al, 2000).

Therefore it is imperative that schools, institngoof high learning, Business
community, Non-Governmental Organisations, ComnyuBased Organisations as
well as Government Agencies networks or partnesrder to develop learners for
the creation of skilled workforce that would bendfie country’s economy and
ensure quality of life.

Opportunities in science should be opened acrasssthle to maximise/increase
participation. The results of the study revealedt thbome participants went for
certificate, diploma and degree qualification ihestscience related fields instead of

environmental related fields.
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5.7

Conclusions

The study revealed the following:

5.7

The science camp is a valuable tool which couldigerd to spark love for science
and encourage careers selection in science rdlatds.

The science camp has positively stimulated pagitig scientific knowledge, skills
and values.

The overall majority of participants; nine (n=9) tife fifteen (n=15) followed
science related careers although not environméntedture, compared to five (n=5)
who chose other.

Combinations of a number of factors influence ggréints’ career choices.
Financial constraint is a recurring theme therefappears to be insufficient
funding for many students to follow career of thehoice. There is likewise
insufficient funding SAEON to reach all of its geal

Time is another problem. Camps of longer durati@ndesirable in order for greater
depth of knowledge to be developed.

Follow up longitudinal studies are required so tRAEON may be able to track the

paths of science camp participants.

.1 Careers Study Participants Following or Havé-ollowed

Although the study participants have interactedhsitience camps activities that aimed

at persuading them to follow ecological relatedeess only one participant out of the

fifteen sampled is following ecological sciencekted career. This is a low a number

if one considers the positive responses of theystmchow the science camp influenced

them to follow science related fields. It would é&epected that a large number would

follow careers in environmental sciences. The lowmher of students following

ecological related careers might be the reflectibthe fact that the once-off-five-day

intervention may not be long enough to attract estiisl to ecology.
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However, the literature reviewed for this studyealed that the low number of students
following ecological related careers could be iaflaed by politics and financing of the
career (Scheringer, 2005; Jeffrey, 2006). Ecokdgic environmental occupations are
associated with low salaries and lack of fringe dfiésy therefore as a result such
students are not interested in following such aardeeitelbaum (2003), Maguire &
Guyer (2004), and Xie and Achen (2009).

5.7.2 Factors Influencing Participants’ Career Chote

Some study participants have followed the careleas they selected at high school
whilst others followed different careers from thestf their choices. The literature

reviewed for this study reveals that students #racied to particular jobs because of
the assumptions and beliefs they make about thgijaker, 2002).

For example, Ntsako and Lebo followed medicine emgineering respectively because

of the assumptions they made and beliefs they &loddit the careers they selected.

Five study participants selected a career in theingiindustry because they believe
that the career has a bigger impact in the econmin8outh African. It seems that the
five participants have been influenced by the cdnés indicated that Phalaborwa is
dominated by mines. This supports the theory thdbrimed this study that

environmental conditions influence career choioglviduals make.

The study participants indicated that despite #at that the science camp positively
influenced them; they did not follow careers in ieommental sciences because other
organizations sent them for job shadowing and eepgal learning at various
companies when they in grade 12.

Some study participants pointed out that they hadhetess to information about the
range of career choices. As a result, lack of ecardermation led study participants to
making career choices based on limited careernaltiees (Buikstraet al, 2007;
Ozbilginet al,2004).
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Tlangi was sponsored to follow a career in markgetmather than environmental
sciences. She took the opportunity provided to @ado her portfolio as it was better
for her than doing nothing. Tlangi’s career asporeg were negatively affected by her
family’s economic background (Ladaeyal, 1997).

5.7.3 Career Choice Change

The study participants who were consistent withrtbareer choices believed in their
abilities and had financial support to further thetudies at institution of higher
learning. Ntlhari and Tlangi’'s circumstances sugjgelerwise. They were compelled
to follow careers which were not their first ch@deecause of the grade 12 results and
family economic background. However, Ntlhari andnbi still hope to follow their
first career choices. This suggests the complexiiethe process of career choice as
revealed by Krumboltz and Worthington (1999).

Furthermore, the study participants realized thay tare expected to update their skills
and qualifications to keep up to speed with theagtyic employment trends (Krumboltz
and Worthington 1999).

5.7.4 Impressions on the Timing of the Science Cammas an Intervention
Programme

Both study participants and scientists believe thatscience camp is a useful concept
that provides platform of interactions for high sohlearners and scientists; eventually
create a pool of science knowledge and career ehawareness among learners.
However, the camp lacks ability to ensure continaihd sustenance of participants
toward environmental science related careers. Dedpeé shortfall cited, the scientists
feel that outreach programmes of this kind are régdefor the future of science in
South Africa. Therefore, they do not hesitate #ta¢nce camps such as the SAEON do
more in one week to contribute to the progresscegnge in South Africa than any

classroom learning anywhere else.
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5.8 Summary

The results of this study revealed that the stualyigpants were positively influenced
by the science camp activities, and encouragedllmaf career in science related fields.
The overall majority of participants; nine (n=9) tbe fifteen (n=15) followed science
related careers although not environmental in eatompared to five (n=5) who chose
other. Furthermore, the results of this study aée that economic background,
environmental conditions, learning experiencesitasl lack of knowledge, and plan
and unplanned events affected participants’ carkeices. These factors are related to
Krumboltz's Social Learning Theory of Career DemsiMaking. The study identified
that a once-five-day intervention may not be adexjtia motivate students to follow
careers in science related fields. However, thense camps do more in one week to

contribute to the progress of science than anyasn learning anywhere else.
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Wits School of Education

27 5t Andrews Road, Parktown, Johannesburg, 2193 Povate Bag 3, Wits 2050, South Afnica
Tel: +27 11 717-3064 Fax: +27 11 717-3100 E-mail: enquinies(@educ wits.ac.za Wehsite: worw wits ac_za

Student Number-
9613700

Protocol Number:
J12ECE195
Drate: 23-Nov-2012

Diear Ready Sibiya
Application for Ethics Clearance: Master of Education by Research

Thank you very much for your ethics application. The Ethies Committes in Education of the Faculty of
Humanities. acting on behalf of the Senate has considered your application for ethics clearance for your
proposal entitled:

The South African Environmental Observation Network Science Education
Camps And Science Career Choice: A 4-Year Case Study Among Grade 11
Phalaborwa Learners

The committes recently met and 1 am pleased to inform you that clearance was granted.

Please use the above protocol number in all correspondence to the relevant research parties (schools,
parents, leamners etc.) and include it in your research report or project on the title page.

The Protocol Number above should be submitted to the Graduate Studies in
Education Committee upon submission of vour final research report.

All the best with your research project.

Yours sincarely

WA I
Wagel
Matz'e Mabets
Yiits Schaz! of Edunanen
011 717 316

Ce Supervisors: Prof E Vil & Dr B Thorne
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Appendix 2: SAEON Letter of Approval to Study

%RF SAEON P

Maliongl Besgarch | Snuilh o'rcan Favlnmerntal Ik Gode” #27
Foundation | UEservain Memwar oy RESS0n 2013

18" October 2011

To Whom It May Concem:

| hereby confirm that Mr Joe Sibiya, an employee of the SAEON Ndlovu Node
{hosted by SANParks) has permission to study for an MSc at WITS
University, on a part-time basis, from 2010 to 2013.

Thia thesis will investigate the effect of SAECN education camps on career
choices of secondary school leamers. The results will be valuable to SAEON,
in terms of improving our education outreach programme. This programme
aims to increase awareness of environmental issues, and to increase the
number of leamers pursuing careers in the environmental sciences, and any
research on the effectiveness of our education camps is welcome.

Joe therefore has the permission of SAEON to interview leamers and
educators involved in these camps, and gather any other required information,
in the course of his work duties.

Sincerely

Fal
i .
e 2

A
¥

E'{ et

Dr Anthony Swemmer
Manager: SAEON Mdiovu Mode
Kruger Mational Park
Phalaborwa
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Appendix 3: Consent Form and Information Sheet

Consent form: Students

Title of study | The South African Environmental Observation Netwa&ience
education camps and science career choice: Aad-gase stud
among grade 11 Phalaborwa learners

Researcher Ready Joe Sibiya | Contact No. | (013) 735 3543

Student No. 9613700Y

Supervisors Dr E Vhurumuku | Contact No. | (011) 717 3251

Ms B. Thorni Contact No. | (011) 717 324
Institution University of the Witwatersrand
Faculty Humanitie:
School Education

Joe Sibiya of student number 9613700Y, a masterdotation student at the
University of the Witwatersrand School of Educaftiomas requested my
participation in study that will be conducted at EBAN Ndlovu node in
Phalaborwa.

The purpose of the study is to determine the effifcthe South African
Environmental Observation Network (SAEON) initisivof using science
education camps to influence science career sefedmong the grade 11
Phalaborwa learners.

My participation will include responding to the gtiennaire and participate in
the interview. | am aware that the data of the wtwdl be safely stored at the
researcher’s office for five years and thereaftérbe destroyed.

| understand that the results of this research @l presented at Masters
Dissertation and that part or all the results af gtudy may be presented at
conferences and/or published in academic journals SGAEON annual
report/journal but my identity will remain anonynsu

I have been informed that | will not be compensdtedmy participation in the
study. My involvement in the study is voluntary dnldave been told that | may
withdraw my participation in the study at any tinvéhout consequences of any
kind.

| therefore, agree to participate in the study.

Name of participant

Signature (participant) Date

Witness Date
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Information Sheet for Students

PO Box 1056

Phalaborwa

1390

24 October 2011
Dear

Request for Your Participation in the Study

My name is Joe Sibiya; | am a registered Masté&dafcationstudent at the University of t
Witwatersrand School of Education. | am carrying @study entitled. The South African
Environmental Observation Network science educationcamps and science care
choice: A 4-year case study among grade 11 Phalakax learners’ as partial fulfilment c
the requirements for the degree of Masters in Bthrca

The purpose of this study is to determine the eféédhe South African Environmen
Observation Network (SAEON) science education campgtive aimed at encouragil
science career selection among the Grade 11 Phatlbearners.

You were selected as a possible respondent irstilnily because you previougigrticipatet
in the SAEON science education camp. If you agoepatticipate in this study you witle
asked to respond to the questionnaire and paiicipathe interviewEach segment of ti
guestionnaire and interview should not take maa@ 80 minutes of your time.

| do not anticipate risks to you or discomfortsoggsted with this study. Youyparticipation i:
entirely voluntary; you will not be compensated your participationThe direct benefit 1
you is that you will have the opportunity to cobottie to the findings thatould provide
SAEON with systematic way to initiate and executtivaies that will increase chances
learners to select careers in science.

All information will be treated with confidentiajitand your name will remain anonymous.
However, any records or data obtained as a reBytiuy participation in this study may
shared with the supervisor/s or external examirfier/auditing purposes.ffer completion ¢
the study the raw data will be stored safe abffige for a period of five years thereafter

be destroyedf you choose to participate or if you choose tthdiaw from the study, yc
may do so at any time without consequences of ey k

My research results will be presented in my MadiessertationPart or all the results of t
study may be presented at conferences and/or peblim academic journals or SAE!
annual report/journal.

Any question/s you may have you may contact theareter.

If you are willing to participate in this study pe complete the attached consent form.

Thank éou,

Joe Sibiya Barbara Thorne Dr Elaosi Vhurumuku

Student Supervisor Supervisor

(013) 735 3543 (011) 717 3251 (011) 717 3246
joe@saeon.ac. Barbara.Thorne@wits.ac.z&laosi.Vhurumuku@wits.ac.za
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Appendix 4:  Study Instruments

Questionnaire Number

Please answer each question by cycling the appatepnumber in the box or by writing your

opinion in the space/s provided.

A

1. Gender

Female

Male

2. Age category

17-21

22-26

3. When (in which year) did you attend the SAEON sciete camp?

2006

2007

2008

2009

4. Are you currently enrolled at university/colleg®

Yes

No (please explain
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5. What year of study currently enrolled?

1% year

2" year

3%year

4" year

Other(please explain)

6. Are you following a career in science?

Yes(please specify)

No (please specify)

7. Complete if currently employed.

Are you employed in the scientific related field?

Yes(please specify)

No (please specify)

B. To what extent has SAEON science camp influengtgour career choice?

Please use one of the following codes:

1 = Strongly disagree

2 = Disagree
3 = Neutral
4 = Agree

5 = Strongly agree
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| believe the following factors influenced my careechoice in science:

8. [Exposure to various careers choices in science

9. Interactions with scientists as role models

10. Interactions with other science learners (caamicipants)

12 Field trip to a research centre

C. The following factors have influenced me to take g¢aer in science.

Please use one of the following codes:

1 = Strongly disagree

2 = Disagree
3 = Neutral
4 = Agree

5 = Strongly agree
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13.

14.

15.

16.

17.

18.

19.

20.

Grade 12 results

1 2 3 4
Availability of study bursaries and study loans

1 2 3 4
Career opportunities in science

1 2 3 4
Lack of career information on other careers

1 2 3 4
Personal interest in a career in science

1 2 3 4
Salary

1 2 3 4
Fringe benefits (car/medical/housing/children bries

1

2

3

4

Job security
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21.

22.

23.

24.

25.

26.

27.

The following factors have influenced me not to taé a career in science

Please use one of the following codes:

1 = Strongly disagree

2 = Disagree
3 = Neutral
4 = Agree

5 = Strongly agree

Grade 12 results were not good to study science

Lack of career opportunities in scientific field

Interest in other careers than science

Financial cost of the field of study

Poor salaries offered in science occupations
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28.

29.

Work conditions/environment not appealing

Which of the following persons/individuals had thegreatest influence on your career

choice?

Please use the following ranking codes:

1 = Greatest
2 = Partially

3 = Least

Person

Rank

Parents/guardians

Other family (specify)

School principal

Life Orientation educator

Other educator/s (specify)

Peer group/friends

Role model (scientist)

Other(specify)

30.

Please respond to the following statements on howABON science camp stimulated your

scientific knowledge, skills and values

Please use one of the following codes:
1 = Strongly disagree

2 = Disagree

3 = Neutral

4 = Agree

5 = Strongly agree

Improved my scientific inquiry/questioning
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31.

32.

33.

34.

35.

36.

37.

38.

How to conduct scientific investigation

Collecting and presenting scientific data

Handling/using equipment and procedure

Analysing and interpreting research results

Field process/procedure/methods skills

Conceptual/theoretical understanding

Outdoor skills/expertise

Improved my social skills (interpersonal skills)
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39. Please complete the following:

| believe SAEON science camp has a positive rale in

The SAEON science camp should improve in the fdlhgwareas

40. What other valuable experience/s the SAEON scienaamp provided you with other
than career choices in science, and scientific knésdge and skills?

Thank you very much for taking time to completes thuestionnaire.

Joe Sibiva: 082 80:5587, Office Tel. (013) 735 3543 Fax: (013) 735 3, joe@saeon.ac.
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Interview Questions

List of questions to be asked during the interviavith science camp participants determine
effect of the SAEON initiative of using science ¢arat influencing science career selection
among the grade 11 learners in Phalaborwa

Gender

Female

Male

. Age category

17-21

22-26

. When (in which year) did you attend the SAEON sciete camp?

2006

2007

2008

2009

4. Are you currently enrolled at university/colleg®

Yes @o to 5&6

No (what are you doing@lease explain
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5. What year of study currently enrolled?

1*' year

2" year

3year

4" year

Other(please explain)

6. Are you following a career in science?

Yes(please specify)

No (please specify)

7. Are you employed in the scientific related field

Yes(please specify)

No (please specify)

B. To what extent has SAEON science camp influencg@ur career choice?(Please explain

briefly in each statement)
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10.

11.

12.

13.

Exposure to various careers choices in science

Interactions with other science learners (campgpants)

Interactions with scientists as role models

Engagement in scientific inquiry/methods

Field work activity/data collection

To what extent the following factors influence youo take a career in scienceqplease
explain briefly)

Grade 12 results

Availability of study bursaries and study loans
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14. Career opportunities in science

15. Career information in science

16. Personal interest in a career in science

17. Salary

18. Fringe benefits (car/medical/housing/children briesy

19. Job security

D. Briefly explain how each of the following individuds had an influence on your choice of a
career.

20.

1. Parents/Guardians
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2. Other family

3. School principal

4, Science educator

5. Other educator/s (please specify)

6. Peer groups/friends

7. Role modelgPlease specify)

8. Other(please specify)
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E. Please explain briefly in each statement belohow the SAEON science camp has
stimulated your scientific knowledge and skills.

21. Scientific inquiry/questioning

22.Conducting scientific investigation

23. Collecting and presenting scientific data

24. Handling/using equipment and procedure

25. Analysing and interpreting research results

26. Field process/procedure/methods skills
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27. Conceptual/theoretical understanding

28. Outdoor skills/expertise

29. Improved my social skills (teamwork)

30. Improved my performance in science

31. In your opinion what greatest

Positive role SAEON science camp has
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What areas should SAEON science camps improve on?

32. Is there any other thing you would like to add?

Thank you very much for taking time to participatehis interview.

Joe Sibiva: 082 802 5587, Office Tel. (013) 735 358ax: (013) 735 354, joe@saeon.ac.
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£m3_  Learners Winter Vacation School 26-30 June 2006

- RAEON

Appendix 5: Science Camps Programmes

Provisional Program
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ADVENVIRO CAMP 2008 JULY 7-11

TRACKERS
Time
Day 06:30 08:00 08:30 13:00 14:30 17:30 18:00 19:00
07:30 08:30 12:30 14:30 16:30 18:00 19:00
Orientation
Mon Travel to Rules & Looking & Stars &
Trackers Settle in Listening 1% Aid
Ecological
Up early gzc:ltz)gy Principles
Tue Listening & 009y River Fish Animal
. Soils . .
Interpretation ! Boat Trip Blyde Behaviour
Erosion -
5 Dam = o
Reptile Park S s £
Plants - Trees - Quiz
Wed Quiet Time Veld Reptiles
= Assessment Insects
o
§ Moholoholo
o5 Animal Mammals
Thurs Writing & Rehabilitation Tracking/spoor Camp Fire
Drawing Centre &
Signs
Re-cap
Fri Pack & Report by
Clean up learners & Travel back to Phalaborwa
Conclusions
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Final program for the ADVENVIRO Winter School, 6 July — 10 July

Tshulu Camp, HaMakuya

6 July 2009, Monday

8h00 Depart for Hamakuya
(with packed lunch)
13h00 Arrive and unpack
14h00 Introduction to weelal{)
Introduction to diary and Goldsworthy awarésen)
14h30 Learning the Scientific meth{dikki)
17h30 Flaggall)
19h00 Student introductions
19h15 Dinner

7 July 2009, Tuesday

06h30 Group 1: Bush walk and identifyingGraham)
Group 2: Goldsworthy and diary tim@aren and Nikki)
07h30 Breakfast
08h30 Climate change and impadiaye)
13h00 Lunch
14h00 Sustainability introduction
15h00 The Amazing Race
18h30 Dinner
20h00 Group 1: Inconvenient truth movie
Group 2: Planet earth

8 July 2009, Wednesday

06h30 Group 2: Bush walk and identifyingGraham)
Group 1: Goldsworthy and diary tim@aren and Nikki)
07h30 Breakfast

08h30 Natural resources and ecosystem ser(k@en)

09h30 Interviewsall)

12h30 Lunch

13h30 Field work introduction

14h00 Field worKall)

18h30 Dinner

20h00 Group 2: Inconvenient truth movie
Group 1: Planet earth



9 July 2009, Thursday

06h30 Group 1: Traps(Graham)
Group 2: Optional yoggKaren)
07h30 Breakfast
08h30 Discussion of results
09h00 Analysis of results in small groups
12h30 lunch
13h30 Presentations
15h00 Soccer
18h30 Dinner

10 July 2009, Friday

06h30 Group 2: Traps(Graham)
Group 1: Optional yoggKaren)

08h45 Breakfast

09h00 Fill in evaluation

09h30 Goldsworthy presentation - and prize
Depart
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Appendix 6: Learners’ Science Camp Reports & ProjecPresentation

2MANI AdveninD Camp sUimils proposal Tor eco-Cluly— SAEON

P

Kalicmii Hescamzh | Sou Alncan Erasarn|
Foendation | Clsoamm Sela

Following e suscacs of e Winter School - ADVENVIRD 2006 -
SAEON received the folcwing propasall AT the ieamers who Ftended
the Sehoot

ADVENVIRO CAMP MAKES APROPOSAL FOR AN ECO-CLUB!

A5 we are the first group of leamers o atiend a camp organised oy
SAEDN, we el I 3 necessiy 10 exbend our

treough an eco-club. What we have leamed at the camp is bayand
wors and explanations. We have been ghwen 3 while new
pemspeciive iowartds: nature consenvalion.

A5 Jacquees Molier once sald, Environmentsd education Is the key o
cansenvafion”. We now stand irm on Tose words.

SAEOMN has changed us, Made us products of Meir knowledge and
Imested In us. it woulkd oniy be DUF pleasure 10 show hem how much
this has atvanced our knowiedge An eco-club i 3 great and excling
way of creaing young and up-coming sclentists, blaogists and
consenvationists b Night agairst the destruction of natme.

ADVEMWRO 2006 can make that happen! Yes, we can Kci-start this
eco-chub, not on pur own, but with anchorage and Kind suppart from
SAEON. This ect-club can help ADVENVIROD 2007 o armve & the
camp with some backgrmund knowledge of the overall course that wil
be given.

£ Thi group of 2006 will halp colect (idemtify) and train thnee potentia
learners from every schiool to form his club.

# SAEON will prowide the club with activilies on which the club wil lay
thelr focus, while the group of 2005 shanes some iopics which Tey
received at thelr camp.

# The group of 2007 will then do the same to aovance the polential
QPOUD O7 2004,

We are overioaded with Wisions and lheas to make e cub 3 grast
success, hnough dedication and determination, WE CAMIE!

We fteel proud and brave 10 53y hat SAEON nesds us i onder o have
an even brighter fuhere. Imvest in this Eco-club and & WILL beneft you,
us and the rest of the peoplet

ADVENVRO CAMP -. . . Consenve inday for a better fomomow.

'Jmhuer‘sammm:m
Species Canire (HESC), one of SAEQN'S partnears in
Oulreach. Jacques was one of the presenters at the Winter
Schocd.

Jotan Pauw, Head of SAECN, Shongie Mokoera, SAEONE Educalion
Cartreach Coordinator, and Joe Siyla, Education Outreach Facitator =
the: Mdiowu Modie, are to comeene a mesting to conslder the proposal.

"BAECNS response i ihe proposal is posiive and the suggestion has
bagn that the ADVENMIRD ECC-CLUB should produce an c0n plan

for SAECMN'S CaNEReTation and eNdorement,” says Shongle.




Group Report by the 2007 Advenviro learners

“Education should be aimed at improving people’ggital and mental freedom in
order to increase their control over themselvesy thwn lives, and the environment, in
which they live. “__ Nyerere, 1967

Good morning ladies and gentlemen andeathyw peers. | am Kabelo Setsiba from
Frans du Toit High school. | stand here before g®@a representative of the Advenviro
2007 learners. I'll be giving you our group repddif before that allow me to give
thanks to Mam Pulane, Mr. Moses and Mrs Sibiya Wnee continuously showed their
love by looking after us and making sure that eegds have been met. | would also
like to thank the staff of the Southern Africa Wiilel College for their excellent
hospitality, not forgetting the scientists andth# other dignitaries who passed their
knowledge with us. Lastly, ladies and gentlemeavaline to sincerely thank SAEON
(and its key representative My Joe Sibiya) for aigiag this long-term winter camp
and ensuring that the youth are exposed to naturgecvation, teaching them the role
they play in the environment and hopefully interesthem to pursue a career in
nature.

Apart from that “Mr. Sibiya, we thankwdor your dedication, passion for nature and
the great leadership role you displayed here atdngp. We hope that this doesn’t end
here, in fact, we hope that you continuously pram®AEON and serve as a key
example for every child in your community”.

Ladies and gentlemen it is of traditibattbefore we take a journey we should start
from the beginning, so without any further a de¢nhe begin. On Monday the 26f
June 2007 we arrived at the SAWC and after getorignow each other very well, we
were due for our first representation. Our firgiressentation was about the ‘History and
Development of Nature Conservation in south Afrigehich was presented by Mering.
We were taught about nature conservation- how éfi@idon gradually changed from
preserving, managing and enhancing nature to nietiteineeds of people and the
management of human use of biosphere so that ityeld/the greatest sustainable
benefit to present and future generations.

We were also taught about the economportance of nature- SAN PARKS. In fact,
the government claimed wildlife and game resergethair property because of its
economic value. The three objectives of successftulre conservation were also
highlighted. Our second presentation was aboutif@nmental Management’ by
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Cathrine. We were taught about the importance pn§erving nature and the
detrimental effect pollution has over nature foample, when we pollute rivers
animals can’t drink from them and certain watemnaais will die from this.

We were also taught about the role nature playthicommunity — which is
employment. Nature gives community members an dppity to make sculptures and
sell them to tourists and in turn make money fenhLadies and gentlemen, apart
from this, nature offers leisure facilities andv&sras a de stressor or inspiration to
millions. The last representation for the day wasovie “Running Dry”. Ladies and
gentlemen | speak for every learner when | say afggéching the movie our perception
and understanding of the importance of water wasoned.

Just the thought and sight of our fellaethers and sisters not having access to
adequate water served as an awakening for us ammhihded us how fortunate we are
to have pure water and with this knowledge and e&pee, we all plan on spreading
the knowledge with our community, friends and edioisa If it were possible, it would
be great to have them watch the documentary thessel

The 28 of June 2007 was filled with great presentatiams @ur first presentation for
the day was by Dr. Thomas Gyedu — Ababio who taldsalit “The Environment and
water”. But before | get into that, | think it witle wrong of me not to talk about the
role of Peace Parks foundation and their role (ke learned from our second
presentation by Catharine) Peace Parks Foundatiam organization that ensures that
nature is conserved, the Hydrological system isafffected, tourism is promoted and
the starting of sister organizations around thdawvbrat ensures that the main
objectives are met. An example of the great wonkedoy Peace Parks is the TFCA
(Trans Frontier Conservation Area). Now moving athvidr. Thomas’s presentation —
He taught us about the importance of the enviroriwlich he defined as the sum of
all the conditions under which we live. He alsolexped how the environment is
categorized into two (Internal and external). Headxplained that as human beings we
have the right to clean water and a healthy envnemt, however, we have the
responsibility to conserve our environment and watehich is one thing that our
society is failing to do.

The importance of wetlands was also given to uste@deason why we should manage
water was highlighted. Dr. Thomas shared a veerasting story with us about how he
found an individual irrigating in the bush, wherked what was he doing, he replied *
Nothing sir, | think it's best if we turn aroundN¥hen Dr Thomas insisted that they go
back to the place the man had been — he discovegete “A heap of faeces that
would probably need a bull dozer to pull you if yout were to step on them”. Now
ladies and gentlemen, these are some of the issibave to deal with to ensure a
diverse and pollution free environment.
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One crucial matter raised by the Doctor was theagerivers no longer reach the sea-
now this matter ladies and gentlemen is an indicathat we have to do something
about our environment before it's too late. We #&soned about the “Catchment
System” plus “Testing Water Quality” by Jenny Nekamn. This was our second
presentation for the day and it was interestinigaon how certain invertebrates such as
frogs automatically tell you the quality of watépart from that, we learned how to use
the Mini SASS (South African Scoring System) whetedmining the quality of water.
Luckily; the river we worked with was clean and liea

Our last two presentations for the day were by Edw@hi who addressed us about
Science and Ecology. He explained that we werbearcentury of Science and
Technology and further explained how education ¢whs the development of one’s
consciousness to think, decide and act) is of itapae in order for us to succeed
today. Science was defined as a Latin word (S@gnteaning knowledge. It was
further defined as a system of acquiring knowlellgsed on scientific methods.

The scientific methods being talked about are aathods that can be repeated to get
the same results. He further explained that sciaerasedivided into two main groups
namely: Natural Science and Social Science. Mr.il¢gplained that apart from
qualified scientist such as Biologist, anyone caralscientist just as long as they
question things by using the scientific questiomyivup until all the questions were
answered. Scientists are needed to control disa@&sy. Fire), medical problems,
improve electronics, study, biology and work witifrastructure (e.g. bridges).

Mr. Kohi further taught about his speciality - Eogy. He defined Ecology as the
interaction of living organisms and their enviromhd-He explained the ecological
pyramid and explained that all the different paftthe pyramid complement each
other; therefore one part can’t do without the nthie explained the different concepts
studied in ecology and explained why we should bexecientists. However, he made
it clear that being a scientist is a sacrificedhaork, not always financially rewarding
but if there is something you would get, that wolokda legacy! The following day was
started at Skukuza where we had our first presenté&r the day.

The presentation was conducted by Dr. Lin-Mari&bik-Lorist who taught us about
Game Capture or Bomas and Wildlife Disease in Krixgional Park (KNP). She
taught us about the services rendered by VeterMaldlife services, which | shall be
getting into. Ladies and gentlemen Dr. Lin taughthat the two capture methods used
to capture animals are the chemical capture meathddhe mass capture method. She

also elaborated on how different capture methoelsised to capture different animals
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for example lions are captured by using bait (efttrm of a dead animal) before they
are darted. She also explained the importance nfadddor animals before they are sold
or transformed. D. Lin also explained the differprijects rendered by the Veterinary
Wildlife in the KNP such as “The disease free Blaffareeding projects”.

Ladies and gentlemen the Doc. Explained that rekaarcarried out by the KNP to

find better ways of curbing animal diseases anth&urexpressed that they don't treat
animals that get sick naturally as this is pamature. Furthermore, Dr. Lin talked to us
about the different diseases attacking animaleerkiruger National Park and the
effects these disease have on the animals.

Ladies and gentlemen need | add that we got thertppty to visit Bomas filled with
rhinos. It was interesting to practically see wivathave learned in the presentation
room. Now ladies and gentlemen our last presemidtiothe day was a documentary
“Inconvenient Truth”. This movie (documentary) waasawakening about the
seriousness of global warming and the side efiglotsal warming is already having on
us. I'm sorry to say this ladies and gentlemen,ifowe don’t do anything about this,
we face drought and the demise of all living creaduAs people we should start taking
care of the environment and look for different way$etter and preserve our
environment.

Moving on to Thursday (the last day of presentegiby the highly qualified). The first
presentation for that day was a field activity blye@l. The main purpose of the field
activity was to get us to understand the importarf@avannahs and how useful certain
plant are to mankind. For example: we were taught the silver cluster tree helps us
determine whether there will be water under theigdobecause they grow in sandy
soil.

We also visited a bird-hide where we had an oppdstdo look at the different bird
species and relax after the long walk. Our nexsgméation for the day was by Ammy
Polard who interested us in Ecology. She basiaédporated on what was said by
Edward Kohi. However, apart from the lesson, wegiba game that helped us put
what we practiced to the test. The game also tesiedeneral knowledge about the
KNP and the environment as a whole.
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Ladies and gentlemen need | add that teamwork wat®ghe test! On to our final
presentation on the camp by Nikki Stevens who aeie us on “Termites in
Savannahs”.

Nikki explained how termites differ from ants (silpjpecause they belong to the
Isoptera family and they don’t have eyes) Nikkitifigr explained that termites live in
different places and are divided according to vhay eat.

We get two different types of termites namely: Dime piece type which nest in the
place where they obtain their food (wood feedensl) ‘8 he separate feeder type”.

The separate feeder type nest in very large moand®ne colony can have up to 200
000 individual members — the colony functions asganism. What we found
fascinating about termites is that there are dffiégroups in the colony with different
jobs, but they all have one purpose, which is teesthe queen. For example, there are
soldiers (that are specialized for defence and tieads are bigger than their bodies).

There are workers who build and maintain the regtgin food and feed all the other
members. Lastly, we get the King and Queen. The kSrvery small whose main job is
to mate with the queen. The queen is 6X the sizeooker termites and its main
purpose is to reproduce. Most termites’ moundsatemely large and the reason
behind this is because the termite mound servas ag conditioner. It has openings
like lungs that enable oxygen to come through. Aapinteresting fact about the
termite mound is that its temperature remains eonstt 32°C simply because termites
are like farmers — they collect food and turn ifuogus.

Termites enjoy nitrogen and because fungus haisad tetrogen termites enjoy it.
Termites are of importance in the savannahs bedhagandicate a healthy ecosystem.
The termite mounds have openings, which enablevedar to easily get to the roots of
the plants. The nitrogen produced by the termeedizes the soil and is also good for
the plants. Ladies and gentlemen the words of Ngexee quoted in beginning, which
read as follows “Education should be aimed at immg people’s physical and mental
freedom, in order to increase their control oventlselves, their own lives, and the
environment, in which they live...” Now ladies anchfjemen we — the 2007 advenviro
pupils — have decided to pass the knowledge we gaved from the camp with
everyone we come to contact with. Lastly we woikd to once again thank SAEON
for this great opportunity and we will make surattthis long-term programme meets
its objectives — Thank you.
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- By THE BLYDECHOES

Following the success of
ADYENWIRO 2008 - the SAEDM
Hdlovu Mode"s Winter
Adventure Schom for lsamsre
In the Ba-Phalaborwa region

- BEducation Outreach OMcar
Jos Siblya recehved the
following report from the
learnars who aftendsd fhe
event. The rapo is published
in s original formar and has
moE besn aoimagl.

The T of July was the day which
the 12 leamess {one Som each

Wi mage no bones about being
Triends, In fact, it iook us MO leEE
tran an hour to know each otter
and discover hat Moel Rissenga
was a comedan and an advisor
because he Aways made sue
hat no one left with quesion
marks concerning dally ke
proiiems. This very day was the
day In which we met a very

Efyte Rier and fal's whens our
GFOUP's rame orginated fom.
Wi visied the rver and leamt
ot cifferent trees Ike e
Kiaturni tree which grows on
rocks in the river, rat in soll, and
gets s nutrients from e water.
I's 350 kNown a5 e mhxng tree
because of i branches (its
used by the Afican people to mix

A Impossitiitty s 30 OEPOTAUNty — SAECN

P

Wiowr ook 3t me now Tha
Advenyi Kids pose win a
pyion at Kamal Feptie Park
near Hoedspruit. The lessan they
fo0k home that day s that
“Enakes don't tack pecpis out of
e biue and wam you whan
you're too cloge ar I hey ane
aboa to sirke". {Picture & Jos

Mambers of the leam mark and

maasure frees for the SAEON

fres monkoring project af Bryde

River (Irackers) (Pictee © Joe
]

BRI el et

Kalioma Heseareh | Souct Alnzan Enoamon|
Foendation | Cheomarmm Selwatk
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“We bonded strongly like a hydrogen bond .”

Following the success of ADVENVIRO 2009 - the SAEON Ndlovu Node's Winter
Adventure School for learmners in the Ba-Phalaborwa region - Education Outreach
Officer Joa Sibiya received the following report from the learmers who attended
the event. The report is publishad in its original format and has not boon adited.

THE.ADVENTU AEQN.CAMP.2009

Who would have thought that Tsulu camp in Hamakuya would be this adventurous? With
twelve learners from Phalaborwa from different schools, and a great combination of five
students from Vhembe district, making a tough, extraordinary team of 17 leamers with
ona goal in mind; learning about nature conservation in all aspects!

By the time we weore applying, we ware overwhelmed by great expectations, beliefs and
courage from our science teachers, not kmowing at all that it was an eye opener to the
real science world - the hustle and bustle of rivers, bird watching, mountain climbing,
long bush walks and carly vibrating sounds of different animals, such as baboons, as
they followed their daily traditions.

Mot knowing that, we would be accompanied by a great group combination of
axperiencad scientists, both locally and internationally, educating us about the
sustainability of our environment in this alarming era of GLOBAL CHAMGE! In five days,
adventurous moments such as the Goldsworthy piciures, the Amazing Race, Fieldwork
and Interviews with the community of Hamakuya, weora experienced.

Within five days we had investigated Hamakuya's biodiversity status through fieldwork,
sunvays, and interviews with the community members. We gained knowladge in scientific
imvestigations, in data analyzis and presentations. Mot forgetting the fun we had as
students. Even though we did not know each other, we bonded strongly like a hydrogen
bond. We laft behind our normal schedules, heading to a new road to success, far away
in the wilderness, betwoen two mountains, separated by a wide river called Mutale, in
tha Morthem Hemisphare of SA.

Making the antire camp more interasting, with learners like Avhapfani, Azwipfanels,
Bongani, Ditshidze, Mogale, Miwanano, Tihlologelo, Lungile, Masingita, MNhlamubo,
Mudalo, MNelisiwe, Pharidah, Rembuluwani, Sindi, Thabiso and Tsakani, producing the
bast highlight of the camp; THE AMAZING CAMP!

Owerall, if you are considering pursuing a career in science, start focusing on
Environmental Sciences because the limealight is not only on engineering and information
technology.

To succeead in life consider this: Be Spectacular
At an
Ermvironment
Ofa
iew world.

SAEON, THE STEPPING STOMNE TO A BETTER FUTURE!

Compiled by Aswipfanele Dhandsvhudz, Bonganw Mkhonto, Nhlamulo Mabunda,
Nelisiwe Mmaola, Niwanano Mapfumari and Fharidah Machaka
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A3 “Wa harkded sirongly e 3 hydrogen bond _* — SAEON

Kalioma Heseareh | Souct Alnzan Enoamon|
Foendation | Cheomarmm Selwatk

Cument and future sclentists get

af the 2008 ADVEMVIRD Winter
School [Picture: Elizabesh)
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Mountain climbing

The stepping stone to a (my)
successful future!

Nelisiwe Mmola

=4 2.
Had to write diaries About the camp
« An eye opener to the real science world. |
Z , E
- ltwas dventurous._
b 3

S

, Goldshy pictures

Long bushwalks

1P
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Data analysis

The amazing race

Presentations

Massive interviews
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Introduction

» Previous studies (done by Shackleton S.E and Shackleton C.E) have
reported on the direct harvest and use of a diversity of wild resources from
ccommunal woodlands for consumption and sale.

¥

Two-thirds of resources are traded locally rather than being used at home.

» Economic return from trading resources is higher than working as an
agricultural wage labour.

¥

Important resources are probably not sustainable.

Hypotheses

Rural households are dependant on natural resources.

= The most commonly used resources are the most available in the
community.

14

Scientific method

e |ntroduction

= Aim and questions

= Hypothesis

* Methods

» Results and discussion
= Conclusion

1%

Methods 1: Interviews

What was used:

*Questionnaire
households (how many, where,
experience)
Interpreter

Aim 1

To investigate the use and value of resources for rural househelds in
Hamakuya

110



&

Results and Discussion cont.

< Interms of wood

resource, the

Econorric value of harvested resources per
Red bushwillow is the
vital yer

resource
Red bushwillow brings
in good

economic value since it
costs approximately
R2600

But for the Mopane, we
included

the Mopane worms.

|23

Aim 2

To investigate the availability of natural resources for use by rural
households in Hamakuya

Results and Discussion

» Overall %
Reomais Sources of income per household
very low P
» 1 Person B
out of 50 1
households 81| e
has a full 28 )
time job g1 piestiloaa|
» Even big 23 AetRek
households A |
still have e [ =
small Ed |
income g

24.

Methods 2: Fieldwork

Method
Used 20m by 20m plots.
Measured height of the trees.
Had to observe whether the measured trees produced seeds.
Had to observe whether the measured trees had how many stems.

Zfs

Results and Discussion cont.

The following table indicates the resources mostly harvested in Hamakuya

English Venda
Red bushwillow Musingidzi
Mopane Mopane
Ironwood Musimbiri
Bacbab Muvhuyii
Sickle-bush Murenzhe
Other Fish
Thatch grass
Water
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Conclusion

The study has demonstrated that rural households in the studied village
make use of a range of red bushwillow plants from the woodiands around
them.

Red bushwillow is mostly used and also most common in the area

- Appears sustainable

- Only if small trees are harvested

Mopane appears to be the second most comman, but uncomman

- In the community

- it appears not sustainable

Maybe overharvesting is the cause of shortage of Mopane trees.

Other factors which would affect sustainability are;

- Accessibility

- Population

- Atternatives

- Preferences

| 26 -

Results and Discussion

The following table indicates the resources mostly available in the
field of Hamakuya

Scientific name

Red bushwiliow

Gombretum apiculatum

Croton gratissimus Lavender Croton

Dichrostachys cinerea Sickie bush

Grewia bicolor White-leaved Raisin

Strychnos madagascarensis

Spineless Monkey Orange

Colophospermum mopane

Androstachys johnsonii Lebombo Ironwood

Results and discussion cont.

Size classes of Red bushwillow with
and without seeds

[ Most of the trees
which are small
do not produce

seeds 12

0 The greater the | ® seeds
tree’s height, the 0 Eno seeds
more reproduction
of seeds will 8
oceur

#1trees
o

% L“I.ll

< 1-2 2-3 3-4 4-5 5-6
size (m)

Results and discussion cont.

Red bushwiliow and Mopane

have Harvested versus available resources
the same number of
percentage(40%) i —
when harvested

o Red bushwilow has 80%

availability
which is greater than being

80 Bavaiable
60
5 L
20
than
o ki i . i

used
Redbuswlow  Mopane onviood

percentage

°

Mopane is harvested more
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Appendix 7: SAEON Electronic News Articles and Newpapers Articles

220223

SAFON ADVENVIRO Kid opls for 2 caresr In medicing — SAEON

RF

Kol Heseareh | Soutt Alnzan Ervvarorsl
Foendation | Clezonanam Sty

A queston ADVENUIRO Kids are
Invariably asked before 3 camp ks
what thelr caresr cholces are.

THis was no excagption with the

£5356 of 2008, One of e
leamars, Caynate Makhubals
caonfigentty Win the
amiitios and tlents |Rave, fm

1o sty [mward
medicine. | wil 350 be mvoived n
he business work."

Tmmﬂgm fora
leamer of her age. but Judging by
her grates, positive atfiude

Voted Face of 2008 by SAEONS
Advanvir Kids {Piciure: Joe
Siotya)

e

Gaynelie - ready bo face the

chalenges of 3 career in
medicine {Piciurs: Joe Sibiva)

iy had performed In grade 12 &
Was No SUFprise 4o discover that, with four distretions, Caynels was one
of the top performers at Frans Du Toit High Schoal

¥WWhen asked whethar she 5t mbandad bo pursue 3 caresar in medicing,
she repiled: “With these resulls the Soors ans opan - It 1s my dream 1o be
amedical doctor.” Gaynelie was ready o leave Prialaborwa for Cape
Town o start a new Be as a medical student 3t the University of Cape
Town [LCTL

On 10 January fes year | pald Gaynele 3 surpise vist 2t her parents'
home i a5k her o wiie 5 brief stary about her achieverments. Bealow k5
fer unedlted sfory on how she aced grade 12

“¥es ldid ! 'm finaly done with matrc and a ot of doors are open for
me. Thank you Lord for helping me through 3 fough year.
“What a year 2009 was. Busy, busy, Dusy was my dally song. [was a
Leamer Representalive Councll member, an aihiete, nethall player and a
detiater af Frars Du Tot High School | had & busy year - every weskend
I'was afiher dalng my bus duty (when going to other schopls Tor spost
mestings of participating In a sport event). Busy was my middie name.
"l cabered for my studies during weekends foo. | made sure that |

Toiiowed my study imetaie which | drew Up evary term fo balance sport
acthvities and studies. This helped me o maintain my poskion In the Top

WANN E350N 3C TFalenewsiataranchives 20 10Ssmnaneliddoc 12
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TN Aciive sclentists for 3 day | Learning about eméronmental solence, SAEON-shie — SAEON

Here

Kalioma Heseareh | Souct Alnzan Enoamon|
Foendation | Cheomarmm Selwatk

- Dr Diave Thompson, Sanior
Sclentist, SAECN Ndovw Node

For the fourih year nunning, the
SAFOM Noiowu Node's
ADVENVIRO winter school camp
for grade 11 leamers In the Ba-
Phalabonwa municipaty umed

The ADVENVIRD Kids head out
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Appendix 8: Science Camp Lecturer's Report and Tshiw Camp Letter

SAEON ADVENVIRO CAMP 2009

July 6-10,2009
Report compiled by Karen Vickers (lecturer on thegpam)
September 4, 2009

Overview

This year the ADVENVIRO Camp was held at a smathpanear the rural village of
Hamakuya in Limpopo Province. | was invited by XRibiya of SAEON to help co-
ordinate and lecture for the week of the camp. alwkl were introduced earlier in the
year and collaborated on a project where univeditgents from the study abroad run
by the Organization for Tropical Studies (on whi@m lecturer) ran a project at a local
high school in Phalaborwa aimed at getting studentkink about sustainable use of
natural resources. As a conservation biologisteandronmental educator | was excited
at the prospect of being involved in the SAEON pand getting the chance to pass
on some of the passion and inspiration that | &elut South Africa’s natural heritage.
The experience was more than | had hoped for.

The week was composed of a number of lectures ativtis that were designed to
teach learners about some of our current thinkimg topics like Biodiversity
Conservation, Ecosystem Services, Climate Change, Sastainable Use of Natural
Resources. While our most obvious goal was edutathere was a strong emphasis
placed on interactive learning and having fun deel quite strongly that the most
effective learning happens when students feel adedego the material at hand. One of
the best ways to achieve this is to get them dgtparticipating in the learning process.
Science is about inquiry into the world around nd acientists are not experts but are
there to facilitate society’s understanding by gsiools to investigate and understand
the environment. Therefore, the best way to tea@nse to young learners is to teach
them about the tools needed to conduct good sciamdehe importance of these tools
for understanding matters relevant to society. Whik in mind, the focus of the camp
was to arm learners with tools related to the gifienmethod, including problem
solving, measuring and identification of birds, @ats, and vegetation, data analysis
and the use of Microsoft excel, and conducting gjolesaires with community
members to investigate how they use resources. deremany activities such as
nature walks, watching BBC’s Planet Earth and emeenvironmental scavenger hunt,
were designed simply to inspire a sense of awe amteciation for the natural
environment.

The Venue

Tsulu camp is located on the banks of the MutaleeRnear the rural village of
Hamakuya. The camp is beautiful with very comfdadccommodations in luxury en-
suite tents. The camp itself is enough to inspicstnanyone and was definitely a treat
to spend the week in. The kitchen facilities wargable as was the common area. The
one issue with Thsulu camp was the lack of poweit is ideal to deliver lectures using
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PowerPoint and a projector. However, | know thesepans to purchase a generator in
the future, so if this happens, then it will make tvenue more ideal as a teaching
location. From what | gather the students were wemfortable and enjoyed the camp
setting immensely.

The Staff

The camp was organized by Joe Sibiya. | reallyyagovorking with Joe. | find him to
be organized and efficient and he deserves a krgmint of the credit for the camp’s
success. He knew every student by name on thedgsthey arrived and took a large
interest in their progress and growth as the weehktwn. It is clear that Joe is very
dedicated to what he does and has the vision g e right people together to deliver
a successful program. In addition to myself, Nikkievens was the other main
lecturer/co-ordinator of the program for the welKki brought a great deal of energy
and expertise to the week. Her workshop on thenstiemethod was really enjoyed by
the students and was put together in a very clengemer. She was well organized and
after working with Nikki on this camp | can conctuthat she is very good at what she
does. Dave Thompson led a great session on cliohetege and provided help on a
number of other academic activities. | believe shedents had a great deal of respect
for him after their interactions with him. RobertiiB2nwerf assisted with the academic
activities and was in charge of the catering ferweek. Robert is not only a fantastic
scientist, but | discovered he is a great cook ®elma Sibiya also assisted with the
catering and | believe her presence on the programan important one as she was a
great link between staff and learners and provgigaport for both parties.

What worked

Overall | think the ADVENVIRO 2009 winter camp wasgreat success. Judging by
the diaries and the comments from the studentsliéy® we achieved what we set out
to. Students learned a lot and were inspired by theroundings. | think the varied
schedule and the diversity of activities was oneghaf best aspects of the program.
Students were kept busy; they worked hard, but wewer bored as the activities were
fun and did not feel like traditional classroomrlaag.

| also believe the diversity of staff had a largéerto play in the camp’s success. It
requires a great deal of energy and motivatiomtoa camp such as this one and | think
we were the perfect number of staff with a greahgliment of skills. This made my
job much more enjoyable and | was able to contelaugreat deal of my energy to the
students which | feel is needed for a short intgmegram of this nature.

As mentioned above the venue worked well, partibpbaith the theme of this year’'s

camp. Nikki, Joe and | were adamant that the nwteve were teaching had to be
relevant to the learners. While many of them amailfar with, and utilize natural

resources in their own homes, | think it was gaiteexperience for them to see just
how dependent some of the rural households in Hayzakre on harvesting natural
resources. The topic was one they could relatead, is one of high conservation
importance. The fact that they were able to visihe local households and speak to
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them about their livelihoods was a great experieiocethe students. | think in the
future there should remain some aspect of visiingpmmunity as part of the camp
because science is inextricably linked to the $pdieoperates in and is useful to all
types of communities regardless of wealth, raceeligion.| also think it was fantastic
having an integration of learners from Phalaborwal d&amakuya. The students
interacted very well and learned a great deal foove another.

Future suggestions

While there was no aspect of the program that Iccaelaim did not work | do have

some suggestions for the future. The first wouldHaz¢ the camp be a full week rather
than 4 days. With travel to and from Hamakuya wk ¢vad 3 full days to teach and
inspire the students about science. | believe ghateek would provide a better time
frame in which to operate a more comprehensivergrogvhile allowing themes and
topics to merge nicely. As it was, we rushed thlosgme important concepts that |
would have felt more comfortable teaching in ddithore depth. While we were able to
expose the learners to some very relevant sciensBues, many were only done
superficially due to time constraints.

If however, it is not feasible to extend the lengtithe camp, then | suggest focusing
on one topic only. Climate change is an importapid and as mentioned Dave ran a
great workshop, but | do feel that an entire afterndevoted to climate change took
away time from the main theme of sustainable resouse. By the same token if the
camp’s theme had been about climate change | wityddopose doing an afternoon

workshop on rural resource use. If more time wélevad the topics could have been
linked so that learners could understand the relevand importance of the global
environment on their local resources.

A final suggestion would be that in the future sestist whom these learners can relate
to be included in the teaching staff. | enjoyedaggigg with the learners and | enjoy
passing on my enthusiasm for what | do, but beingaaadian female in my 30’s |
cannot expect that these young learners from Pbalabwould really see me as a role
model. Ultimately, if the goal is to inspire learsénto a career in science they need to
see that people they can relate to are passiobatd the field and succeeding in it.

Conclusion

On the last day of the camp one of the learnerdisie, addressed the staff and
students to provide a summary of the week. Hercpewlicated to me that as a group
the learners had got more out of the program thavedr could have hoped for.
Moreover, | myself took more away from the expecethen | thought | would. | have
spent the last 3 years working with university stud from all over the US and South
Africa trying to teach them about the conservabdibouth African ecosystems. While
my job is quite rewarding, | found the week at &i2VENVIRO camp to be one of the
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more rewarding weeks I've ever had. | was blownyatwa how enthusiastic and hard
working the students were, | didn’t hear a singleplaint all week (try this camp with
17 year olds from America and | think you woulddfidifferent), and | was impressed
by how much determination and maturity went intehe@xercise we conducted. |
learned as much from these students as | hopel¢heyed from me. On all accounts
the program can be considered an undisputed success

| feel that outreach programs of this kind are etakfor the future of science in South
Africa. Too often in my career have | heard ofseen positions sit vacant because of a
lack of qualified individuals. The truth is that stscientific and environmental careers
do not pay as well as the many other corporate foasexist and we must recognize
that this drives a number of young people when simgpa career path. Scientists do
what they do because they are passionate abouttiwnatdo and so what we really
need to focus on is instilling passion about saesmad the environment in young South
Africans. This is not the kind of thing done easilya classroom or with a blackboard.
In order to instil this passion we must get studeout into the environment,
understanding how it works, or at least interegiedugh to ask questions about how it
works. It is only this understanding and appreoratfor our ecosystems and the
services it provides that will ultimately consertreem. It is only an excitement for
science and an understanding of its relevance wilhtsee it progress as a tool for
solving societal problems. | do not hesitate totsay camps such as the ADVENVIRO
camp do more in one week to contribute to the @megof science in South Africa than
any classroom learning anywhere else. | would feiileged to be part of the camp
again in the future.
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hiiu

Joe Sibiya

SAEON, NDLOV Node
Phalaborwa Gate

Emger National Park

013 7353543
joeldisaeon ac za

10 August 2009

Dear Mr Sibiya

I write to congratulate you and SAEON on the great success of the Grade 11 Winter Camp
held here in Hamakirya last month The staff and volonteers of the Tshub Trast were
mpressed by the enflmsiasm and knowledge of the participating learners. They made
substantial progress over the course of the week, and it was particularly rewarding to watch
friendships develop between the Hamakuya and Phalaborwa learners.

In particular, I would like to commend SAEON for the high quality of the program’s
metraction and activities. Begimning with the high energy of the Amazing Face, where teams
of learners used GP'S umits and scientific knowledge to solve chies, instructors and students
worked together to inderstand how principles of conservation could be applied to local
contexts. To the credit of all mvolved. each and every participant strove to understand the
particular context of Hamakuya. Through their interviews of local families about resource
use, the leamers delved into how a family’s socioeconomic status affects its relationship to
oew knowledge, exlubiting high stands for themselves and for each other. We all learmed
from them

Perhaps the most telling sign of the program’s success was the way it conchaded. In the final
presentations and afterwards, the leamers began to refer to themselves as “scientists™ and
declared that their relationship to science had changed. It was a memorable and rewarding
week, and Tslmlu Trost was glad to be a part of this instiative. Thank you for providing such
an incredible opportumity, particularly for the Hamalkrya learners. I hope we can do it again
next year, so please do let us know how we can help.

Yours smcerely

PE

Prof Lara Allen
(Executive Member: Board of Tshuha Trust Board)

colalale Fowsh 1 Lios) B PULZUEY
1LC8 Ba DR Mabupa, 0805 o Pakera Willago, Matale Pucicippalive, v lembe Disuic, Limgopss PR
Ol g U2 223 0% o0 002 GER 1405 © Eeall: infs@nsbheloone & web: weowasbicloeaslon

121



