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ABSTRACT

Teacher education in South Africa has had to behawded in line with the reform of the
South African school curriculum since 1996. Botitiéthand continuous teacher qualification
programmes are constantly being reviewed to impioygact on prospective and currently
practising teachers. In addition, efforts are bemgde to scale up non-qualification
continuous professional development programmes Wbetter implementation of the
curriculum. Despite these endeavours, there iseece that continuous professional
development programmes in particular, are not nedipg adequately to the needs of the
teachers and the education system in general.iF partly due to the failure by the system to
differentiate between the needs of different groopseachers who received their initial
teacher education in racially segregated teachecatin institutions. This research study
aims to determine what teachers of Life Sciencesepee as their development needs, and
how these needs are addressed through various fafrinsservice teacher education, both
formal and informal. Life Sciences is the namehef subject called Biology in the pre-reform
curriculum. It is offered only in the final threears of schooling, Grades 10 — 12. The Life
Sciences curriculum has experienced at least tiesegions in a period of six years since the

implementation of the National Curriculum Statemier2006.

Data was gathered in two phases, using mixed msthpdroaches. During the first phase,
data was collected using a teacher questionnaine. questionnaire dealt with teachers’
content and pedagogical development needs; theicipation in both qualification and non-

gualification CPD programmes; their motivation [@ck of) to engage in CPD programmes;
and the perceived benefits of CPD programmes. Sanmtured interviews were conducted

with Subject Advisors dealing with similar them&uring the second phase of the study,



intervention programmes in the form of teachemiray workshops were conducted and data

was gathered through documenting the workshopiaetvand by conducting evaluations.

Findings revealed that whilst a large proportionLdé Sciences teachers were furthering
their studies through formal qualifications, thegres not necessarily choosing Biological
Sciences specialisations. A considerable propodfdeachers in the study were teaching out
of their field of specialisation. These limitatiotigely account for teachers’ low self-
confidence, articulated as a strong need for dewedmt in almost every area of the content
and pedagogy. Teachers that choose Biological S8egsespecialisations in formal in-service
gualifications seem to be benefiting significantlyife Sciences teachers also benefit
immensely from ‘hands on’ training in practical \Woskills rather than using passive,
demonstration methods of training. Cluster-based Qftogrammes present an ideal
opportunity for teachers to learn and share knogdeghd expertise in content and pedagogy,
yet this platform is constrained mainly to devel@minof assessment activities. Filling vacant
posts and increasing the number of Subject Advisersritical to ensuring that teachers

received adequate support from districts.
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CHAPTER 1
ORIENTATION OF THE STUDY

1.1 Introduction

Following the first democratic elections in 199e South African government embarked on
a process of developing a new curriculum for tHeost system. Two imperatives influenced
this change. First, the old South African schodfricular needed to be changed to reflect
new ideals of the Constitution of South Africa (BpR003). Secondly, the magnitude of
change globally, in particular, the progress imigrof science and technology in the 21st
Century, necessitated higher level skills and keolge than what currently existed (DoE,
2003). South Africa had been lagging behind in dvettion (the creation of new knowledge
within the country) and technology absorption (#imlity to exploit knowledge developed
elsewhere) (DHET, 2012: 13). Internationally, edtional reform is underway, and has
intensified in the last few decades (Fullan, 205; Hargreaves, Earl, Shawn, & Manning,
2001). Rapid and wide-ranging changes in currieméataking place against the backdrop of
the global economic development (Sahlberg, 2006).

It is an implicit but widely held view that the sugss or failure of any curriculum reform is
largely determined by the quality of teachers (Whl Berne, 1999). Similarly, Fullan &
Miles (1992) and Spillane (1999) contend that cleanig classroom practice demanded by
the curriculum reform are implemented by teachidenice, teachers’ readiness to implement
a new curriculum is critical in determining whethat curriculum will be successfully

delivered.

When changes are of great magnitude, as experiem&umlth Africa, they demand profound
learning on the part of teachers and are challgnginimplement without support and
guidance (Ball & Cohen, 1999; Wilson & Berne, 1999achers need opportunities for
professional development that will enhance thempgetency in subject matter knowledge as
well as instructional methods, especially in vieWtloe rapidly evolving and continually

changing subjects like science (Noh, Cha, Kang,ckaBnann, 2004). In response to the

! Department of Education (DoE) was split into thepBment of Basic Education (DBE) and the Departmen
of Higher Education and Training (DHET) in 2009.



constantly changing curricula, Continuous Professioreacher Development (CPTD) has
progressively become a priority. Many professiodal/elopment programmes have been
proposed, all with a common goal, to improve teachslity to take on the demands of the

new curricula.

A complete overhaul of the school curriculum hagomamplications for teacher education
and development, as has been the case in SouttaAlhe challenge in South Africa is that
the majority of the currently serving teachers outh Africa had been trained through the
college system during the apartheid dispensatioarevleducation was racially segregated
(Sayed, 2002). The college system differed markadlgmphasis from universities (CHE,
2010). University qualifications equipped teachainees with a much stronger knowledge
base, whilst the colleges believed that training ithe teaching profession depended on
sustained practice (CHE, 2010). As a result, aelangajority of the teachers were
inadequately trained to take on the demands ohéwe curriculum (Chisholm et al2005).
Enacting the new curriculum has been a challengalltdeachers including those that
received adequate pre-service training, but moreisthose that received their professional
education and entered teaching when education wastegral part of the apartheid project
(DoE, 2006). Because of the broad scope of tremefmany of the South African teachers
therefore required extensive retraining to equipnthwith the necessary knowledge and

competences to implement the new curriculum.

Several CPTD strategies were initiated by the Diepamts of Education (basic and higher
education) and the relevant stakeholders to orieatchers to the new curriculum.
Subsequently, various professional developmentrpmmes were introduced, and some
expanded to address issues of teacher qualityowioldj the publication of the Norms and
Standards for Educators (NSE), 2000 policy (DoE)®@0old teacher education certificates,
diplomas, higher diplomas and further diplomas wsdrased out. A large number of teachers
however, were still in possession of the old dipdsnand certificates. Provision was therefore
made for these teachers to improve their existioglifications through the NSE (DoE,
2000). When some of the teacher training collegesevincorporated into universities and
others closed down (to improve quality and cut £pstome of the old qualifications were
replaced with new qualifications (DBE & DHET, 201The purpose was to better align
teacher education with the curriculum changes. Agw qualifications also enabled teachers

to upgrade their qualifications and to cater farcteers that were changing roles. A new CPD

2



gualification programme called the Advanced Caerdife in Education (ACE) was intended
for up-grading or further training in a specialisat or for re-training (DoE, 2000). Its
minimum entry requirement was a three-year diploma education. The National
Professional Diploma in Education (NPDE) was introed as an interim qualification with
the aim to provide under-qualified teachers (thwih less than three years of initial teacher
education) an access route into the new qualifioati(DoE, 2000). A new flexible B Ed
Honours programme was also introduced to enablehéss, including those with old
gualifications to advance their academic or profess competence. A more detailed context

for these qualification programmes is explainethensucceeding sections.

Furthermore, non-qualification-driven CPD programme the form of centralised short
training workshops were introduced to disseminagenty curriculum information. School-
based and cluster-based CPD models were also umiddto support teachers with
curriculum implementation (DBE & DHET, 2011).

Nonetheless, with all these initiatives establisheldallenges of teacher education and
development associated with the demands of thecoericulum, in particular, those relating
to CPTD have persisted (DBE & DHET, 2011). Recerttlg National Education Evaluation
and Development Unit report (DBE, 2013a) reveat tualification programmes such as
the ACE have done very little to improve teachawghject matter knowledge. Attempts by
district officials to capacitate teachers througbrkshops and clusters are also proving
ineffective (DBE & DHET, 2011; DBE, 2013a). Theredlearly a need to continually assess
the impact of ongoing teacher professional devekgnand the Professional Development
(PD) programmes thereof, in order to improve th@ipact on teachers and teaching. This
research thus focuses on teachers’ continuous gsiofeal development that ensued as a
result of the curriculum reform. The study is comtalized in the discipline of Life Sciences,
a new subject which emerged during curriculum cleargplacing the old Biology subject.
The study explores Life Sciences teachers’ padtwp in various professional development
programmes, (both qualification and non-qualificatprogrammes). The study further looks
into teachers’ perceived development through ti&fB programmes. Teachers’ motivation
to engage (or not engage) in professional developaivities is also explored. The study
also examines Life Sciences teachers’ perceivefibggmnal development needs for subject

matter and general pedagogical content knowledgeeim of the curriculum change.



The study was conducted in KwaZulu-Natal provint&outh Africa. KwaZulu-Natal (KZN)
has 6000 schools spread over a largely rural gpbgrarea, with a learner population of 2,8
million. At the time of this study there were mdhan 88 287 teachers in the province (KZN
DoE, 2012). Of these, 14 809 were unqualified andeu-qualified. 8 738 of these teachers
were registered as unqualified. The remaining 6 Bad degrees or diplomas but with no
professional teaching qualification. A large numbkthese un/under qualified teachers teach
in rural schools, where many of them teach MathemaScience and Technology subjects,
including Life Sciences (KZN DoE, 2012). In Soutfriéa, the qualifications of teachers in
the system are evaluated and assigned a Relativeattoinal Qualification Value (REQV) to
indicate their qualification status. A teacher wlnade 12 only and no form of training is
assigned an REQV level of 10 and is considered alifopad. A teacher with Grade 12 + up to
2 years of training is assigned an REQV level ofLl21and considered under-qualified. The
benchmark in terms of teacher qualifications wésaify set at REQV level of 13. However,

a number of teachers at REVQ 13 remained underfigabif they had a three-year diploma
or degree in the subject they teach, but no pedeglogualification. The benchmark was
therefore raised to REQV level of 14, which medret & teacher must at least have a four

year qualification which includes some trainingaagacher.

1.2 Continuous Professional Teacher Development: Aouth African
context

South African teachers bring along diverse his@riqualifications and educational
backgrounds which were achieved under aparthei@msgs which created separate ways of
teacher education based on race (ELRC, 2009; Sa0é&). This variability in initial teacher
education has resulted in major discrepancies & dbBvelopment needs of currently
practising teachers across the system, particutaggrding confidence and competence in
dealing with curriculum changes, (ELRC, 2009). Whifreater institutional capacity and
resources seem to be devoted towards continuinfggsional developmendf practising
teachers than to the training of new teachergppears that many CPD programmes fail to
make an impact on teachers (DBE & DHET, 2011). Ohthe critical challenges has been
the limited conceptual and content knowledge of ynainthe teachers (Taylor & Vinjevold,
1999; Adler & Reed, 2002; DoE, 2007), which hasvprodifficult to address through CPTD.
Teachers’ poor conceptual and content knowledgleoisght to be contributing to low levels

of learner performance (DoE, 2007).



Furthermore, in terms of the current qualificatrequirements, a number of serving teachers
in South Africa remain either unqualified or undgralified, mainly due to the continued
hiring of unqualified personnel (DBE & DHET, 20138)3 This is particularly the case in
rural schools in comparison with urban schools wiee demand for science teachers does
not meet the supply (SACE, 2010). These teachers thais had to learn basic knowledge
and skills for teaching on-the-job, through CPTDisTis clearly an unfavourable situation
given the scale of curriculum reform in the Southidan education system. It is however
envisaged that through ongoing adjustment and ivgment of the CPTD system, teachers
will benefit meaningfully so that they can meet themands of the curriculum. There is
therefore a need to ensure the availability of ipalontinuous professional development
programmes that will address the diverse needsawhiers, which will improve the overall
guality of teachers in South Africa.

1.3 Continuous Professional Teacher DevelopmeRrogrammes

In South Africa, two avenues are available for pcawgy teachers to improve their

gualifications, knowledge and skills. Adequatelyalified teachers generally opt for non-
qualification programmes, which primarily take th@m of workshops, conferences and
seminars, focusing mainly on the orientation to ti@ev curriculum, introduction to new

content areas and content revisions thereafter-duatification CPTD strategies are also
utilized by unqualified and under-qualified teachdut generally the unqualified and under-
gualified teachers embark on structured, formallificaion programmes to upgrade their

knowledge and skills.
1.3.1 Qualification programmes

As indicated above, although teachers trained tiirdhe then teacher training colleges could
specialise in one or two subjects, the academiel levas not equivalent to that of a
Bachelor’s degree. Because a large number ofrtlyrgerving teachers received their initial
training in the colleges, there is still a sigrait number of them that remain either
unqualified or under-qualified. Of the 89% percehthe teachers that have a professional
teaching qualification, only 18% are university duates, (i.e. with a four-year BEd or a

degree plus PGCE or its equivalent) (DoE, 20098)is Iclear that upgrading through



gualification programmes is critical in ensuringtttbeachers receive an appropriate level of

knowledge and skills to meet the demands of auiuro reform.

Qualification-based CPTD programmes are aimedatiging teachers with opportunities to
strengthen or supplement existing, or develop ngwecializations, particularly the
unqualified and under-qualified teachers. Threengry qualifications are being utilized by
unqualified and under-qualified teachers to imprthasr qualifications, namely: the National
Professional Diploma in Education (NPDE), the Adseah Certificate in Education (ACE)
and the Post Graduate Certificate in Education (B)GC

The NPDE has as its purpose the upgrading of uiigggabnd under-qualified teachers. As
highlighted above, the NPDE was introduced as at4bon measure to deal with the
systems’ inheritance of teachers with qualificasiobelow the previous Ministerially

approved norm of REQV 13. It was not intended taabealternative form of initial teacher
education. In 2004 SAQA introduced a new 360-crBfDE as way to deal with the many
unqualified teachers employed in the system (at REQ). However, between 2005 and
2007 there was an observed increase in the nunbeachers at REQV 10 level, largely due
to the continued hiring of unqualified personnepnovinces such as the KZN (DoE, 2009b).
Because of both the need and demand for this proge it was thus allowed to continue.
The NPDE is now being phased out. The last daterfow for students into this qualification
type is July 2014.

The ACE programme was envisaged to be a form ofirmang teacher professional
education with the intention of enabling educatmrdevelop their competences and/or to
change their career path and adopt new roles (2687). The ACE enables teachers to
specialize in a subject or discipline; to retrain& new specialization; and to advance studies
in one or more roles. The ACE programme does nalifyucandidates as professional
educators in schooling, as admission to the programequires applicants to already have a
professional qualification in the field of educatiand training. The ACE qualification was
phased out as from 2013, and replaced by the Addh@ertificate in Teaching, which

focuses only on subject specializations (DHET, 2011

The PGCE is meant to ‘cap’ an undergraduate qaatibn (CHE, 2006). The minimum

prerequisite for PGCE is the Bachelor's degree. assumption is that teachers have prior
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content knowledge, and therefore use the PGCE waayaof enabling them to consolidate
their prior subject knowledge and develop appraenmedagogical content knowledge (CHE,
2006).

With all these programmes in place, there is atgreat demand for teachers to improve their
gualifications. CPTD thus clearly needs to be givench higher prominence in the
conception of teacher education in view of the ifjgation profile of serving teachers in
South Africa. Whilst it is evident that a large noen of South African teachers have not yet
reached minimum qualification levels, the main tdraje is whether those that are qualified
possess appropriate qualifications for the subjgwy teach. It remains unclear how many
teachers in the system are teaching out of thelnldiof specialisation (SACE, 2010). This is
because the data on teacher demand and supplgder i.e. it does not explicitly indicate
teachers teaching out of their areas of speciaisdSACE, 2010). Similarly, data on the
actual levels of training that the teachers in giigtem received remains concealed (SACE,
2010). The actual needs of the teachers can onlgobgrehensively addressed when the
actual demands of the system are made explicitcéjeachieving minimum qualifications is

only just part of a bigger problem.

1.3.2 Non-qualification programmes

Various non-qualification CPTD programmes have beguiored in South Africa; with the
most widely used being the centralized and theazisdraining models. The centralized
model involves training (by experts usually asswclawith higher education institutions)
where teachers from different schools gather aeratral venue for workshops, seminars,
conferences or courses, for a day or longer (Ci#8®6). Because the changes in the South
African curriculum had been so far-reaching, it teeen impossible to train all teachers
adequately through this method. Other non-quatificetraining strategies that would cover a
wide range of teachers were explored by the Departiof Education. A cascade model was
introduced, which involved the training of a fewested teachers, who would in turn pass
their knowledge on to their colleagues (Ono & Feare2010).

Another strategy introduced in the midst of curtca reform in South Africa was a school-
based model. With the school-based model, traimogurs within the normal schooling

setting and is managed largely by the school’s personnel in order to fulfil the immediate
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and specific needs of the school (Engelbrecht, &widz, & de Swardt, 2007). The school-
focused model was also strengthened, training &racloutside the normal working
environment. Training is presented by organisatiike higher education institutions,
(Engelbrecht et al., 2007).

The widely used centralised model which takes ¢ fof workshops, has received criticism
because of its sporadic nature, poor coordinatgimgrt duration, once-off and without
follow-up or support (Taylor & Vinjevold, 1999; Wi&ms, 2011; Maistry, 2008). These
factors have rendered many of the workshops ingfee developing teacher subject matter
knowledge or even pedagogical knowledge (Adler &dRe2002). The cascade model also
has its shortcomings. Teachers frequently comphanthe district trainers themselves do not
always understand the curriculum, owing to numeighanges in the curriculum. The result
has been the "watering down and/or misinterpretatiocrucial information” (Fiske & Ladd,
2004:162; Ono and Ferreira, 2010).

The Departments of Basic Education (DBE) workingamjunction with the Department of
Higher Education (DHET) have now developed a new noaaddress the challenges facing
teacher professional developme@ne of the key strategies in addressing the chydeof
continuous teacher education is by enabling indi@ideachers to identify their own learning
and professional development needs and to accesstopities to address these needs (DBE
& DHET, 2011).Another objective is to expand the form and capagitthe qualification-
based as well as the non-qualification CPD programirithese initiatives and programmes

have to meet the needs of all types of teachers.

In line with these objectives this study seeksxpla@e teachers’ professional development
needs relating to subject matter and pedagogicalketge, within the context of Life
Sciences discipline. In view of the proposal tor@ase the capacity of the professional
development programmes, this study seeks to expdaiehers’ experiences and perceptions
of the impact of various forms of CPD programmestiiation for participation as well as
the reasons for non-participation in professionalVelopment activities are particularly
important and will be explored. According to GrunfyRobison (2004:174), it is important
to explore the reasons for a “personal desire aotivation by teachers to sustain and
enhance their professional lives”, so as to agmistviders plan appropriate content and

knowledge that will stimulate teachers and thusinethem in the profession (Martinez,
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2004). As rightly argued by Harvey (2005) a gresdldf research on motivation to learn has
been focused on student motivation, and as a resott much is understood about the
motivations teachers may or may not have to engageofessional development. Research
into CPTD has mainly focused on external factorshsthe structure and content of PD

activities and the impact of professional developmen teachers’ practices (Desimone,
Porter, Garet, Yoon, & Birman, 2002). There is iquate research looking into all aspects
that may impact on teacher learning, i.e. indivitaacher factors (e,g. teachers’ own

interests in developing themselves), program fadtewy. the quality of programs) as well as
the system factors (e.g. support from the schastsicts/province). This research therefore
offers a wide-ranging perspective into all thesgdes by investigating individual (teacher)

factors; program (professional development) facésrsvell as the system factors that interact
to impact either positively or negatively on contiuis teachers’ professional development.

1.4 The development of the new South African curriglum

The new South African curriculum drastically chamgthe ‘discourse of curriculum’
(Avenstrup, 2007: 5) when it introduced Curricul@®05 (2005 being the envisaged final
year of phasing in the new curriculum). Curriecul@005 brought with it an outcomes-based
education (OBE) approach, which was intended téaoepthe content-based approach that
was used in the schooling system prior to 1994. @B¥ocated a learner-centred approach,
moving away from the traditional teacher-centreddei@f teaching. Curriculum reform in
the form of Outcomes-Based Education (OBE), invdle shift from a relatively “pure
behaviourist to an eclectic constructivist apprédévenstrup, 2007: 1). Primarily, teachers
needed to have an understanding of the philosdphigaderpinnings of the
OBE/constructivist approach, because failure toeustdnd reform means that the best ideas

and good intentions have limited impact in the edion system (Sahlberg, 2006).

Secondly, teachers needed to have a clear conoegpitithe curriculum statements. Clear
conception of curriculum is necessary for improwaglementation of the new curriculum
(Sahlberg, 2006). Analyses of the curriculum refamnBouth Africa however revealed that
neither was there understanding of the changeachteg approach, nor was there conception
of the curriculum. A number of factors limited amkegatively affected successful



implementation of the reform (Jansen, 1998, 200&yaR and Grayson, 2003; Chisholm et
al., 2005; Chisholm, 2009). Of main significancehis study, is the lack of adequate training
for teachers to understand both the new constigtapproach in teaching as well as the core
curriculum. As put forward by Sahlberg (2006), tbeucial dimension of successful

curriculum reform is by improving teachers’ knowgedand skills.

As a consequence of inadequate teacher trainirg,irtiplementation of the National
Curriculum Statement brought about some challeraygs shortcomings. Not only was
teacher training a predicament, but there weretstral design flaws which needed to be re-
examined to bring about an implementable, streadlicurriculum (Chisholm, 2009). In a
subsequent review of the curriculum, recommendatiorere made to strengthen and
streamline the design features and to simplify ldreguage through the production of an
amended National Curriculum Statement (NCShisholm et al. 2005). Further proposals
were made to work with a minimum number of curnicnl design features, cutting them
down from eight to three. Implementation was to reenforced by improving teacher
orientation and training, learning support materiahd provincial supportChisholm et al.
2005).

The National Curriculum Statement for Grades R-8 ween revised in accordance with the
recommendations of the Report of the Review ConesittDoE, 2000). The review of
Curriculum 2005 culminated in the development oé tRevised National Curriculum
Statement (RNCS) in the General Education and ihgi(GET) band, i.e. Grades R-9 and
the National Curriculum Statement in the Furtheué&adion and Training (FET) band, i.e.
Grades 10-12. Thus, prior to the implementatiorthef National Curriculum Statement in

Grade 10 in 2006, the curriculum had already begised.

Whilst there was constructive support for the rediscurriculum, there was also
condemnation of various aspects of its implemeoratevident in learner underperformance
in international and local assessments (DoE, 200@byiew of this, the newly-appointed
Minister of Education constituted yet another teeskm in 2009 to review the implementation
of the National Curriculum Statement. It emergamhfrthe report that many teachers, as well
as some DoE and Provincial Department of EducgfRibE) staff, had not made the shift
from C2005 to the revised NCS. This resulted inegahmisunderstanding of the status of

curriculum and assessment policies (DoE, 2009bg tHsk team then recommended that
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National Curriculum Statement documents be strewadliinto single, comprehensible
documents per subject or learning area per phase @Grade R to Grade 12. An all-inclusive
national Curriculum and Assessment Policy Statenf@®PS) was developed for each
subject replacing the old Subject Statements, liegrRrogramme Guidelines and Subject
Assessment Guidelines in Grades R - 12. The améddidnal Curriculum and Assessment
Policy Statements came into effect in January 204@lacing the Revised National

Curriculum Statements Grades R - 9 and the NatiGnaliculum Statements Grades 10 - 12.

Every single revision of the curriculum as elucathtabove had direct implications on
teachers. Teacher ongoing retraining was criticarder to keep the teachers abreast of the
constant amendments of the RNCS and the NCS. Neless, there has been a unanimous
sentiment from the teachers about the ‘genericsamerficial’ nature of the current teacher
development policies to support the curriculum,clihas a result did not provide the needed
support to teachers. Teachers generally expressebd to upgrade their knowledge and
skills; explicitly calling for teacher training thes subject specific rather than a ‘one size fits
all’ approach (Lieberman & Mace, 2008; Lee, 2014ayP2011) Training, in teachers’ views
should also extend to support staff such as samamlagement, subject advisors and district
staff, (DoE, 2009b).

Broadly, this research will be looking at professibdevelopment of teachers in light of the
ensuing curriculum changes. In particular, focull e given to teachers of Life Sciences
whose curriculum has experienced numerous revisppssibly, more than the other subjects
of the NCS.

1.5 The development of the Life Sciences curriculum

Biology was one of the subjects transformed andlempnted in Grade 10 in 2006. As
described by Doidge, Dempster, Crowe, & Naidoo &0)) the old Biology syllabus was
“highly structured and outdated and had not keptepwith new developments in the
biological/life sciences”. Hence, a new Life Sciescurriculum was developed along with
other subjects of Curriculum 2005 to replace the Bilology curriculum. This curriculum
was phased in at Grade 10 level in 2006, with tinst fNational Senior Certificate
examinations being written in 2008. The 2006 versib the Life Sciences curriculum was
criticised, mainly due to the under-specificatidrttee content (DoE, 2007). Year 2009 saw

the implementation of a second version of the Steences curriculum (FET phase) called
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the New Content Framework (NCF). The NCF for LildeBces was implemented in Grade
10 in 2009, in Grade 11 in 2010 and in Grade 120h1. The NCF was yet again revised in
2010, in conjunction with other subjects of the NG8&sulting in a new Life Sciences
curriculum statement in the CAPS document whicbuisently being implemented in Grade
10 in 2012, Grade 11 in 2013 and Grade 12 in 2014.

It is worth noting at this juncture that there veadecline in the Grade 12 pass rates for Life
Sciences in KwaZulu-Natal province in year 2011.868 passed with a mark ranging
between 30-100%) as compared to year 2010 (76.6%epdawith a mark ranging between
30-100%). The decline in the pass rate in 2011 atasbuted to the change in the Life
Sciences content framework. From the report onntiteonal senior certificate examination
for 2011, it emerged that a number of teachers wete@ware of a number of changes in the
curriculum, resulting in teaching of content thaaswnot prescribed by the National
Examination Guidelines (DBE, 2012). By implicatiothe teachers’ perceived lack of
‘curriculum knowledge’ may have played a role i tthecline in learner performance. It is
thus imperative that this study addresses the isgugeachers’ curriculum knowledge,
particularly in view of the recurring changes. Heniollowing this analysis by the DoE, the
Life Sciences subject was targeted for intervemsti@md formed part of the common
assessment programmes in 2012. This involved ttimgef provincial quarterly common
tests which are used by used by all teachers ioad€hHowever, there was a further slight
decline in the performance of candidates in 20X8pared to 2011 from 68.8% to 67%. The
guality of passes also declined in 2012 with 42%aididates passing at 40% and above,
which is a 0.3% decrease from 2011 (KZN DoE, 2018ationally, similar trends have also
been observed. The performance of Life Sciencedidates who passed at 40% and above
decreased from 46.2% in 2011 to 43.5% in 2012. Twownward trend clearly suggests

challenges in the teaching and assessment of tjecsu

Over and above the changes that have taken place #ie inception of the Life Sciences
curriculum, possibly resulting in poor performanog learners, Life Sciences is a broad
subject that requires competence in a range ofegiacAs outlined in the CAPS document,
Life Sciences comprises various sub-disciplineshsas Biochemistry, Biotechnology,
Botany, Zoology, Genetics, Microbiology, Physiolpgdnatomy, Morphology, Taxonomy,
Entomology, Environmental studies and Sociobiol(iBE, 2011a).
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The Life Sciences content framework is organized fiour “Knowledge Strands These
Knowledge Strands, which are developed progressonadr the three years of FET, are:

1. Life at the Molecular, Cellular and Tissue level
2. Life processes in Plants and Animals
3. Environmental Studies, and
4. Diversity, Change and Continuity, (DoE, 2011).
Owing to its multidisciplinary nature, the new Liféciences subject has a number of

conceptually demanding topics. Teachers of LifeeSoés thus need to be competent in a
wide range of topics. They need to possess thessane knowledge of the subject matter
knowledge as well as pedagogical content knowleddence, continuous professional
development of Life Sciences teachers is vital.

1.6 Continuous Professional Development for teach&pof Life Sciences

One of the most critical variables in ensuring beaiccompetency particularly during
curriculum change is quality continuous teachercatan and development (Villegas-
Reimers, 2003). Given the broad scope of transfoomathroughout the continuous
evolution of the Life Sciences curriculum, it haseh important that teachers of this new
subject engage in ongoing development, both fojestilatter knowledge and instructional
strategies. For example, teachers of Life Scier@ase had to learn new topics such as
Evolution, a topic that was introduced for thetfirme with the introduction of NCS. A large
majority of the teachers have found this topic emteally demanding largely because they
had not been exposed to it during their schoolind during their training. In addition,
teachers of Life Sciences have had to deal withimoous reshuffling of topics between the
Grades (10-12). Furthermore, as a science sulhjéetSciences places emphasis on inquiry-
based teaching which involves the teaching andsassent of practical work. Teachers are
expected to engage their learners in practicalstigations, imparting different inquiry skills.
These skills ought to be assessed through formainge summative assessment, with the
latter involving practical examinations set by tears. This has proven to be another
challenge for the majority of the teachers who weamed to focus more on content and less
on inquiry during their teaching. This researchstHocuses on Life Science teachers’
continuous professional development in view of ¢hesrriculum adjustments. The scope of
this research is limited to teachers that are dirgaacticing, i.e. the research excludes pre-

service training teachers.
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1.7 Formulation of the problem

As discussed above, challenges relating to CPTihvenSouth African system are evident,
emerging from the fundamental but rather un-endaview and adjustment of the curriculum
without the necessary support. Although diversgaiives have been put in place to improve
the quality of teachers, many of these initiatikese failed to address the individual needs of
teachers in developing their subject matter anchgegical content knowledge, which is a
significant factor in the delivery of quality tean. A ‘one size fits all’ approach of CPTD
has not been appropriate in dealing with the deverseds of teachers across the education
system (Lieberman & Mace, 2008; Lee, 2011; Day,120Teachers in the South African
education system “continue to work in different amequal contexts and with different
levels of resourcing and support, especially imlrachools in comparison with urban schools
and township schools compared with suburban scho@&RC, 2009). Professional
development initiatives ought to respond more éffety and efficiently to these inherited
inequalities in access to and the quality of temadtevelopment. Quality professional
development programmes are needed to enhance tecammpetency (Villegas-Reimers;
DBE & DHET, 2011).

In view of these challenges, the researcher deedl@n interest in investigating teachers’
continuous professional development, within thetexinof the discipline of Life Sciences in
KwaZulu-Natal province. By undertaking this reséarit is envisaged that the following
critical questionswill be answered:
1. How do Life Sciences teachers engage with learmngontinuous professional
development programmes? i.e. what methods of [sioiesl development

programmes do they use?

2. Why do Life Sciences teachers engage in ongoingnileg through continuous
professional development programmes? i.e. whatteaehers’ attitudes and

motivation towards learning through professionaledepment programmes?

3. What are Life Sciences teachers’ perceived prajassidevelopment needs in

terms of subject matter and pedagogical knowledges&ills?

4. What gains in knowledge in skills are achieved digio engaging in continuous

professional development programmes?
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1.8 Objectives and significance of the study

In view of the ongoing curriculum changes and thelide in learner performance, this study

seeks to explore Life Sciences teachers’ developmesds in order to determine necessary
forms of intervention. The study also explores tdent of teachers’ engagement in

continuous professional development and the perdegains of through such engagements.
The following specific objectives and their sigonénce were formulated:

* To develop an inventory of Life Sciences teacheegds for development in subject
matter and related pedagogical knowledge and skdtpuiired for teaching Life
Sciences. It is envisaged that this inventory otdse will assist professional
development providers in developing programmes whihtappropriately address the
needs of Life Sciences teachers. Both qualificatiomen and non-qualification CPD
programmes are expected to benefit from the congmbe needs that will be

gathered through this research study.

* To investigate the extent to which Life Sciencexcheers are generally motivated (or
not motivated) to engage in continuous professialeaielopment programmes. The
purpose is here to explore teachers’ motivatioerigage in continuous professional
development programmes. Teachers’ reasons for adicipation in professional
development activities will also be brought to thee. The findings from this inquiry
should assist provincial departments who carry risponsibility of ensuring that
teachers are adequately qualified and competedrttth their subjects.

* To investigate the methods of CPD programmes #eathiers of Life Sciences utilise
to upgrade their qualification profile and improtreeir competence to teach. These
findings will help determine whether teachers deL$ciences in particular, are using
appropriate qualification routes to expand theiowledge and skills for teaching Life

Sciences.

* To document teachers’ perceived gains from pasgtaig in continuous professional
development programmes i.e. perceived level of ldgweent. The purpose is to

identify programmes that significantly benefit tkeachers, and suggest ways of
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strengthening them where necessary. Further, énissaged that the findings will

indicate if and why certain programmes are not adttly benefiting the teachers.

In order to achieve the objectives outlined abde,study will begin by examining teachers’
development needs. When planning for teacher'sepsddnal development it is necessary to
assess and identify their needs, expectations apdriences in order to develop more
effective PD systems (Chval, Abell, Pajera, Musil&lRitzka, 2007). Teachers tend not to
be asked about their training needs, with the impa€PD programmes not often assessed
(DBE, 2012). Baird & Rowsey (1989) concur that,hemt accurate data on teachers’ needs,
the outcome of the professional development idylike be disappointing to both teachers
and those who offer PD programmes. The first stegessigning a curriculum for continuous
professional development should therefore be asmggsof teachers’ needs (Craft, 1996;
Day, 1999). Any intended professional developmetiviies ought to respond to the diverse
needs expressed by South African Life Sciencesh&ac Hence, the purpose of this study
was to develop an inventory of needs specific fe Sciences teachers. Also significant, are
teachers’ experiences of various CPD programmed; thotivation to engage in CPD; their
reasons for non-participation in CPD activities,vadl as their development as a result of
participation in PD programmes. Fundamentally, st the exploration of professional

development programmes that respond to teachesgisrtbat will ensure success.

It is envisaged that this study will contribute ttte Department of Education’s broader
objectives to better understand and address théegbas confronting teacher education in
South Africa. As articulated in the Integrated &igic Planning Framework for Teacher

Education and Development (ISPFTED), also refetoeds The Plan, one of the main goals
should be to improve teaching skills and subjeatvidedge of teachers throughout their
careers (DBE, 2012). Whilst focusing on teachersLibé Sciences, this study aims to

contribute to the strengthening of continuous Bsi@nal development of teachers in general.
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1.9 Overview of thesis structure

The thesis consists of six chapters outlined below.
Chapter 1 — Introduction

This chapter gives the context of the study, progjdbackground information on curriculum
reform in South Africa in general and the restruom of the Life Sciences subject
curriculum in particular. Also presented in thigpter is the problem statement, the research

guestions and the objectives of the investigation.
Chapter 2 — Literature review

This chapter is divided into two parts. In Part otiee review of related literature is
presented. The literature is based on Continuoagegsional Development of teachers,
looking at various CPD programmes and practicesriationally and within the South

African context.

Chapter 3 - Theoretical framework

The theoretical framework guiding the study is praed in this chapter.
Chapter 4 - Research methodology

This chapter focuses on methods and proceduresmedl when collecting data. Sampling,
data collection instruments, piloting, issues didrey and reliability of instruments, and data
analysis approach are discussed. Ethical considesadre also presented.

Chapter 5 — Data analysis and discussion

Data gathered from the first phase of the studnealysed and presented in this chapter, and
the findings are discussed.

Chapter 6 — Data analysis and discussion
This chapter presents data and findings from thersphase of the study.
Chapter 7 — Summary of findings, conclusion and resmmendations

Here, the findings of the study are presented amaclasions are drawn upon which

recommendations are made.
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CHAPTER 2

REVIEW OF LITERATURE

2.1 Introduction

This research study seeks to understand teachsgagement with continuous professional
development through qualification-driven and nomdication CPD programmes. By using
the context of Life Sciences discipline, the studlf explore teachers’ perceived needs for
professional development in subject matter and rgéngedagogical content knowledge,
including curriculum knowledge. The study also seeko establish teachers’
motivation/reasons to engage or not engage in gsafeal development activities. The study
identifies various CPD programmes that Life Scient@achers are engaged with and their
expectations and perceptions of such CPD programniése study will further establish

teachers’ perceived development as a result ofgamgant in CPD activities.

The idea that teachers are the epicentre of tHegkxucational reform is widely recognised.
Teacher quality is critical in fostering studerdri@ng. Ground-breaking initiatives of teacher
professional development are emerging, whilst &gsprograms are being explored and
improved to advance teacher quality. The qualityted#chers is improved by expanding
knowledge base, skills and competence, which wilturn enhance students’ learning and
success (O’Sullivan, 2002; Darling-Hammond, 199B). attain quality teaching, it is
important that stable, coherent, high quality, anggrofessional development and support
is provided to teachers (Kent, 2004). As describgdthe Department of Education, the
quality of teachers is critical as it is at thetrobthe quality of schooling. The development
of teachers should therefore be a continuing psotiest lasts for the duration of the career of
a committed professional teacher (SACE & DoE, 2@08:

Transition from old to new curricula is a challengee many of the practicing teachers,
including those in South Africa. Not only are teaxshconfronted with new content during
curricular reform, they also need to become skiitedew innovative and effective ways of
enacting the new curriculum. Within the contextaoirriculum reform, teachers ought to

develop and expand their knowledge base. As prapbgeShulman (1986, 1987), teacher
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knowledge base includes aspects of subject mattmwledge; content knowledge;
pedagogical content knowledge, curriculum knowledgeowledge of learners and their
characteristics, knowledge of educational conteats] knowledge of educational aims,

purposes and values.

It is generally expected that teachers alreadygsssthese knowledge domains. Nevertheless,
with curriculum reform, these knowledge domainsdnebe modified and broadened. There
is evidence that intensive professional developmermigrams can facilitate teachers’
development of new knowledge and foster chang@structional practices (Borko, 2004).
To enrich their knowledge base, teachers generafigage in ongoing professional
development, which fundamentally involves teaclwattiouous learning. Globally, there is a
shift towards improvement of continuous teachensifgssional development and South
Africa is no exception to this trend. Of great impoce is a need for coherent, effective,
continuous teachers’ professional development ambres.

2.2 Conceptualising Teachers’ Professional Develomnt

There seems to be no single universal definitioteather professional development, as the
construct is viewed differently by various scholafeacher professional development is
perceived to be those processes and activitiesgedgan by teachers which enhance
professional career growth, i.e. aimed at enhanthegprofessional knowledge, skills, and
attitudes of educators so that they are able toawgthe quality of teaching and students’
learning (Ferraro, 2000; Guskey, 2000). Teachefepsional development is also viewed as
a teacher learning process comprising three fatkés;professional; social; and personal
developments, (Bell & Gilbert, 1994). In his deption, Ferraro (2000) places emphasis on
individual development as well as continuing edweatin a similar vein, Hargreaves and
Fullan (1992) partly view teacher learning as imiaj self-reflection. Bell and Gilbert’s
(1994) personal development involves...... self-inithtdevelopment...., where teachers
initiate discussions to solve their own problems. dther words, teacher professional
development goes beyond the meaning of just aremviee training; it includes the
development of an insight into one’s pedagogy, fiwacand understanding of one’s own

needs. Albeit implicit, the implication here is tharofessional development for teachers
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should arise intrinsically, i.e. teachers need atet ownership of their learning and

development.

Other researchers put emphasis on the continuiigachers’ professional development. They
consider teachers’ professional development as @agoing process of learning and
development. Fullan (1991: 326), for example, defiteacher professional development as
‘the sum total of formal and informal learning expaces throughout one's career from pre-
service teacher education to retirement’. Huberifz2®1) also views teacher professional
development as having different stages that stam the novice stage to retirement. Bell and
Gilbert (1994) describe teacher development asghedmt of an ongoing change process that
should occur continuously. By implication, Fullakiuberman; Bell and Gilbert (ibid)
consider professional development of teachers fatorig or ongoing opportunities for

teachers to learn, which may take both a formalctired and less formal approach.

Teachers’ professional development is conceived asocess of teacher change by some
scholars. Day (1999: 34) defines teacher profeasidavelopment ‘as a process by which,
alone and with others, teachers review, renew atehd their commitment as change agents
to the moral purpose of teaching; and by which tleguire and develop critically,

knowledge and skills, through each phase of tleaiching lives’. In addition, Hargreaves and
Fullan (1992) contend that professional developnirardlves more than changing teachers’

behaviour, that it also involves changing the perth@ teacher is.

2.3 Professional development and Professional leang: contested

concepts

In view of teacher professional development beingsaered a learning process, several
researchers suggest a shift from the concept ofépsional development’ to ‘professional
learning’. Fraser, Kennedy, Reid, and McKinney (20067), for instance, draw a distinction
between these two concepts. They posit that priofesislearning represents processes that,
whether spontaneous or deliberate, individual aiadpeffect changes in the professional
knowledge, skills, attitudes, beliefs or actionstefchers (Fraser et al., 2007). Teacher
professional development on the other hand is takeefer to the wide-ranging changes that

occur over an extended period of time resultingjuralitative shifts in aspects of teachers’
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professionalism (Evans, 2002: 124). Bell and Gilbg994: 493), view professional
development for teachers as teachers learningrrdthe as others getting teachers to change.
The narrow perception that professional developnaatitvities are mere formal training
courses linked to gaining a qualification (Friedng&a®hillips, 2004) has been criticized, and
a new paradigm has emerged, which shifts profeakidavelopment from the notion of
simply enrolling for courses and attending training a broader concept of lifelong or

continuing learning (Day & Sachs, 2004; Fraseil.e807).

In view of this broader professional context, itclear that development of teachers by
someone else is not sufficient; teachers must bedearners; they must be self-developing
and self-motivated, particularly considering ongpaurricular reforms. Fullan (2001, 2007)

emphasizes that professional development for teadeenot merely about workshops and
courses but that learning should be an ongoingegss¢hat occurs daily in the life of a

teacher. This excerpt suggests that, although cgaation in professional development

activities is critical for teachers’ professionabgth, it may not adequately provide teachers
with all the necessary skills needed for the demaoidrecurrent education reform. To

effectively respond to the education changes, eracheed everyday professional learning.
They need to consider their professional developman a lifelong learning process

(Friedman & Phillips, 2004).

The concept of teacher professional developmer#psmnal learning is indeed broad and
remains unclear. The lack of a collective defimtiom available literature may be an
indication of a need for further research in unterding precisely how teachers develop.
Nonetheless, the shared view from amongst the muth® that teacher professional
development has its purpose to continuously impr@aehers’ knowledge and skills, and
that it should therefore be ongoing. A number ahats place emphasis on self-initiated
professional development which is about teachertsrinal desire for growth. The position
taken by these authors is that teachers shoulthen@iewed as objects to be changed. This
has clearly come against the criticism that mamgher developers simply aim to ‘change’
teachers’ practices. Similarly, calls have beenerfadteachers to engage intimately with the
learning process. When teacher professional denedapis conceived in a mutual way, with
both the teachers and the developers contributing,is likely to result in meaningful and

successful learning.
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2.4  Need for Continuous Professional Teacher Develment

Internationally, CPTD is rapidly becoming the menstone of education policy, this against
the backdrop of global curriculum reform. Educati@iormsare ultimately executed by
teachers (Fullan & Miles, 1992; Spillane, 1999)sétdially, teachers ought to be skilled to
implement the reforms. Curriculum changes have kewbeen of such great magnitude, that
many of the teachers have become challenged indhe knowledge base. Implementation
of any new curriculum requires profound learning tbe part of teachers (Borko, 2004).
Many of the teachers have had to strengthen timewledge base such as the subject matter
knowledge base, pedagogical content knowledge aadhing skills, because teachers’
knowledge of the content and of general pedagogyt exstrong influence on how they teach
(Borko, 2004). As such, a re-invention of teachmofgssional development activities has

become a fundamental process to elevate teachg/l&dge base for teaching.

In the South African context, CPTD’s key prioritadibeen to re-train teachers within the
framework of the new curriculum, as well as upgrgdalifications for the unqualified and
under-qualified teachers. In essence, both quafiio-driven and non-qualification
programmes had to be revised concomitantly ongelacale to cater for the major changes
in curricular. The quality and impact of these pesgmes is of the essence during the
development of teachers. The expansion of the C&Bem in South Africa occurred partly
as a result of the need to develop teachers’ conmakgubject matter and pedagogical
knowledge and skillsSThe enhancement of the CPTD system in South Afsiteased on two
fundamental reasons. Firstly, it is necessary tegmate teachers’ content and pedagogical
knowledge so that their skills of implementing thericulum can be enhanced (DoE, 2006;
DBE & DHET, 2011). Secondly, it is clear that CPbogrammes are not yielding the
desired impact on classroom teaching, and theréfi@re is a need to strengthen and improve
the provision of both qualification and non-qual#iion-based professional development
programmes (DoE, 2006; DBE & DHET, 2011).

Furthermore the Skills Development Act (No. 97 ®98) aims to ensure that skills are
developed in order to ensure economic growth asd @l address the brain drain. This Act
includes the training and re-skilling of teachérbe Provincial Education Departments are
expected to set aside 1% of their wage bill asliacation for skills development. However,

the DBE reported that this obligation had not baecomplished by all of the provinces, and

that the resources reserved for training weresetlifor other purposes (DBE & DHET,
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2011). According to the DBE and DHET (2011), theloe in the general performance of
teachers may be attributed to poor training of ieex for the implementation the National
Curriculum Statement. Where training has takenelaichas been seen to be inadequate,
lacking impact and not directed to teachers whadneenost (DBE & DHET, 2011). The
development of a new, strengthened, integratecmeltiPlan for teacher development has

come against the background of the current chadieing CPTD.

2.5 Continuous Professional Development for Sciendeachers

Globally, science education is currently going tlglo a process of change, with some
countries adapting better to the reforms than sethéWhilst PISA (Programme for

International Student Assessment) is preferredused by many (£70) European countries it
is not tied to school curricular but focuses moreally on real-world contexts. TIMSS

(Trends in International Mathematics and Scieneelt studies, on the other hand, which
measure traditional classroom content have revealdsstantial differences in science
education between countries (Van Driel, BeijaardVé&rloop 2001). For example, when

South Africa’s statutory research agency, the HurSamences Research Council (HSRC),
conducted TIMSS studies in South Africa in 1999 @003, testing learners at the Grade 8
level in Maths and Science, South Africa had theelst score in Science and Maths. South
African results also showed the largest distributid scores (very low as well as a few very
high scores) in Mathematics and Science of alldhentries that participated in the study,
which reflected inequalities in education in theu®oAfrican system, (HSRC, 2004). Whilst

South Africa continued to demonstrate low perforoganin TIMSS 2011 (being second last
in the 42 countries that participated), there wasoserall improvement in achievement
scores for both Maths and Science for the Grad=afhérs that were tested (HSRC, 2012).
The variance in the range of scores also decreasggjesting that the country is moving

towards more equitable educational outcomes, péatiy in poorer schools (HSRC, 2012).

Whilst there are differences in performance in TBA&cross different countries, there has
been a unanimous criticism of the rigid way in whecience is presented, i.e. a rigid body of
facts, theories and rules to be memorized (Vanl!@tieal., 2001: 138). This has been the
basis of reform in science education. Science dnucan its traditional form has been

considered ‘outmoded’, failing to adequately prep&arners to understand science and
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technology issues in a rapidly evolving society rfMariel et al., 2001). This reflection on
science curricular has provided the basis for cimantipe traditional way in which science is
presented, where the focus has typically been endévelopment of basic skills and
academic knowledge. Science curriculum reform Imaslved changes in course content,
approaches of instruction, teacher education ancldement, and student assessment
(Shymansky & Kyler, 1992). There has been a conalde shift from teaching science as a
rigid body of facts that must be memorized to aerlearner-centered approach that presents
science as an active learning process. Constractivrvhich dominated science curriculum
reforms in the 1960s and 1970s was shaped by tthesptiead revolution against empiricism
and positivist theories of science i.e. the trassion mode of teaching science (Osborne,
1996; Matthews, 1993). Constructivism as a the@ay mot been without controversy. Whilst
it set off to separate itself from positivism armdp@ricism, some scholars challenged that it
can't be detached entirely from the two philosoph{#atthews, 1993). Osborne (1996)
earlier pointed out a number of epistemologicalvflain constructivism, including the
misrepresentation of the nature of science thraaglover-emphasis of the construction of
concepts. Amidst the criticism, some scholars hargeied for a middle ground, proposing
that both constructivist as well as positivist propnts begin to acknowledge limitations

posed by each of their epistemological views (Schn2i001).

Reform in science emphasizes the development ofletdge and higher order thinking skills
or science process skills through scientific inguwhich helps link classroom knowledge to
real life situations, i.e. situations beyond thassfoom. Scientific inquiry provides learners
with an opportunity to participate in the teachswgsions, thus create and solve their own
problems rather than memorize and rote-learn cdaac@pehorek, 2004). According to
Damnjanovic (1999), the primary purpose of inquieaching and learning is to develop
students’ intellectual autonomy. Damnjanovic (1988htends that in inquiry classrooms,
students learn to construct their own understandihghenomena and take ownership in
establishing their own knowledge base. Whilst th@ppnents of constructivism, mainly in
the developed countries argue that inquiry-basadhieg enhances students’ interest and
motivation in science (Damnjanovic, 1999), critcdghe constructivist approach on the other
hand challenge that unguided, inquiry based legrmian actually slow down knowledge
acquisition Kirschner, Sweller, & Clark, 2006). According to r&chneret al., (2006)
evidence from measured studies consistently suppmbréct, strong instructional guidance
rather than constructivist-based minimally-guidearhing.
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Despite the criticism of the constructivist appte@s; many developing countries including
South Africa have followed suit, bringing in asgeof scientific inquiry-based teaching and
learning in their curricular. According to the SowAfrican National Curriculum Statement
(DoE, 2003), inquiry-based learning involves leasngbserving and comparing phenomena,
asking questions, making predictions, conductingestigations and collecting data,
recording results, and evaluating and communigatieir findings. Although some teachers
find scientific inquiry beneficial, others have exignced difficulty in implementing the
‘student-centered and activity-based’ science (Danovic, 1999: 71). Implementation
problems relating to inquiry-based teaching seerpetsist not only in developing countries
but also in some developed countries. For examigennedy (1998), Loucks-Horsley,
Hewson, Love, and Stiles (1998) had also found thagt elementary (primary) teachers in
America were not familiar with inquiry-based scienmstruction. South Africa has also
experienced implementation problems with regardntuiry-based science teaching. In a
recent study to investigate the implementationcadrece process skills (which are developed
through inquiry-based teaching and learning) inuRatSciences subject, Ambross (2011)
found amongst other factors that led to poor imgetation of inquiry-based learning,
teachers’ lack of subject matter knowledge, lackiderstanding of the science processes,
their beliefs about science, their lack of conficen teaching science, resistance towards a

new teaching approach, lack of science equipmettaak of ongoing professional support.

Inquiry-based teaching is indeed an abstract ideanfiny of the practicing teachers as they
themselves never encountered it during their owncation (Kazempour, 2009). As
suggested by Hammerness et al. (2005), to developetence in an area of science inquiry
that allows teachers to enact what they know, thegt possess deep foundation of factual
and theoretical knowledge. However, the teachemstioued poor grasp of the knowledge of
subjects like Maths and Science acts as a majorebdo teaching and learning of these
subjects in South Africa (Taylor & Vinjevold, 1999n essence, teachers require adequate
knowledge of science content and effective insionetl strategies so that they can engage

their students in science inquiry.

In view of these complex teaching strategies and naultifaceted science knowledge,
professional development for science teachers tsnoépitomized as a complex activity
(Hewson, 2007). Professional development for sei¢aachers ought to empower teachers to

be able to embrace new knowledge and innovativeieg strategies which will enable them
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to successfully implement modern curricular. Preif@sal development for science teachers
needs to pay explicit attention to a range of kmeamgke bases such as subject matter
knowledge, and beliefs about teaching and learr@agyell as teachers’ professional contexts
(Loucks-Horsely et al.,, 1998); including element$ teaching scientific reasoning,
development of science process skills, problemisgland conducting scientific experiments
(Borko, 2004). For science teachers to deliverrtteaching efficiently as envisaged in the
new science curricular, they must be equipped waiththe necessary scientific knowledge
and skills (Osman, Halim, & Meerah, 2006). Streegihg science teachers’ content
knowledge and pedagogical knowledge has thus beamessential component of any
professional development programme (Kriek & Grays2®09). This will in turn enhance
their confidence to implement novel methods of @&y such as inquiry-based approach.
When teachers embark on a continuous journey degsmnal development/learning, they
hope that they will expand their knowledge andiskihd become better teachers. In science,
the role of professional development programmesulshthus be to advance teachers’
knowledge and practices, which will improve studéninderstanding and appreciation of
science (Van Driel, 2010).

2.6  Principles Underlying Continuous Professional &@acher Development

A number of scholars have developed a range ofrgebet significant principles that are

core to the effectiveness of continuous professiatevelopment for teachers. Loucks-
Horsely, et al. (1998) developed a set of chareties that should constitute teachers’
professional learning. In their subsequent stuaydks-Horsely et al. (2009: 5) augmented
this list, stating that successful teachers’ prifesal development:

» is aligned with student learning needs;

* isintensive;

* is ongoing and connected to practice;

» focuses on the teaching and learning of speciinterd;
* is connected to school initiatives;

» provides time and opportunities for teachers téabolrate and build strong working
relationships, and

* is continuously monitored and evaluated.
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Several scholars (Desimone et al., 2000; Lieberma®95; Darling-Hammond &
McLaughlin, 1995) reiterated similar principles effective professional development.
Similarly, Villegas-Reimers (2003) conducted arerntational literature review of teachers’
professional development and supported these plawi Villegas-Reimers (2003: 13)
reiterated and summarised the features of teachefegsional development into the

following:

e |tis based on constructivism rather than on astrassion-oriented model

» Is perceived as a long-term process as it ackngekethat teachers learn over
time

* Itis a process that takes place within a particatatext; is intimately linked
to school reform

» It conceives a teacher as a reflective practitioner

* Is conceived as a collaborative process; may lauk lze very different in
diverse settings.

Based on the above literature review, there has begeneral consensus on the principles
underlying effective teachers’ professional develept. The following is a discussion of

some the principles pertinent in this study.

a. CPTD is continuous and ongoing with follow up andigport for further learning

A number of scholars (Bredeson, 2002; Lessing &Vib#, 2007; Villegas-Reimers, 2003)
concur that a series of related experiences rdliaer a one-off, isolated learning incident is
more effective as it allows teachers to relate rpknowledge to new experiences. This
suggests that for professional development to gaseiccessfully, it should be a continuous
process, contributing to the general improvementedfication. Ongoing professional
development includes the aspect of follow-up suppespecially when teachers had been
exposed to professional development of a shorttidmaAccording to Goderya-Shaikh
(2010), follow-up and feedback after a professia®telopment activity leads to transfer of
learning in the school classrooms. Continuous sdpipy education leaders can motivate
teachers to ensure transfer of learning into sclutedsrooms by the teachers (Goderya-
Shaikh, 2010). Continuousness in teacher developsteuld however not be viewed only

from the perspective of professional developmemvideers. More importantly, teachers
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themselves need to view their professional devetopnas a lifelong learning process
(Fullan, 1991; Day & Sachs, 2004; Friedman & Ppd]i2004).

b. Is based on constructivism rather than on a transsion-oriented model

Many scholarly authors including Liberman (19943 @orko (2004) believe that teachers
should be treated as active learners, rather thasiye recipients. On the contrary, Lessing
and de Witt (2007) argue that teachers do not sacds see professional development as a
process of critical thinking, reflection and selfettion. They often rely on rote learning of
meaningless facts in their preparation for the hewp profession (Waddington, as cited in
Lessing & De Witt, 2007). Research suggests thduson of techniques, during
professional development, which will improve teasheengagement; getting them
interactively and highly involved in their procesfslearning rather than passive involvement
(Villegas-Reimers, 2003)

c. Is perceived as a process that takes place withpagticular context

As proposed by Kazemi and Hubbard (2008), the impagrofessional development in

classroom practice is left unspecified in most Cgibgrammes. Desimone et al. (2002)
assert that professional learning activities thatu§ on instructional practice increase
teachers’ use of those practices in the classr& facilitators therefore need to develop
PD tasks and lesson plans that are relevant andoeaanacted in classroom situations.
Professional development should involve making ey experiences applicable to the
elements that teachers work with daily. Accordiag?uitman, Smith, and Cassady (2009), it
is the practicality and usefulness of the informatiearnt through CPD programmes that will
enable teachers to link this new information toirth@wvn professional and classroom

environment and to newly established goals. Hemaetipal demonstrations during teachers’
learning enhances teacher engagement and enables tth see the concepts in practice
(Putman et al., 2009). In brief, there needs tadevolution between CPD and classroom
practice.

d. Is linked to school or curriculum reform

Educations reforms place high demand on teachetsamsform their pedagogy and learn
new methods of teaching so that they can properplament the changes (Bybee & Loucks-
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Horsley, 2000). For teachers to cope with changestained school-based and curriculum-

aligned training may be necessary (Villegas-Reinzp83).
e. May look and be very different in diverse settings

Because there is such diversity in educational d¢paeknds, particularly in the South African
context, it is critical to ensure that professiodalelopment of teachers take cognisance of
contextual factors. Professional development dms/ineed to cater for individual settings
such as teacher, learner and school contexts (@u$kR85; Evans, 2002). In South Africa,
there is need to accurately capture data on tesichetual needs for development so that
intervention methods can appropriately responduth si1eeds. A one-size-fits-all approach
in the development of teachers practicing in ddfersettings, with disproportionate needs
clearly reduces the impact of professional develepnactivities, which has been the case in
South Africa (Ono & Ferreira, 2010).

f. Conceives the teacher as a reflective practitioner

There exists a knowledge base in every teacher @htdrs the profession. Taking into
consideration teachers’ prior knowledge, the rdigpmfessional development is to assist
teachers build and expand their knowledge, thupiiglthem develop expertise in their
fields, (Villegas-Reimers, 2003).

g. Is aligned with student learning needs

During professional development, teachers shouldalb®mved to contribute in planning
learning programs (Merriam, 2001). This can be eadul by seeking information on the
areas that teachers need to be treated during faspranal development activity. This
principle also supports adult learning principlBecause practising teachers are adults who
generally plan their lives, their professional depenent should embrace adult learning
principles (Knowles, 1968; Trotter, 2006) and beduhon their perceived needs.

Literature presented above demonstrates some crsabout the features of effective
professional development. There is no doubt thiactve professional development is that
which takes a constructivist approach; addressshézs’ needs based on student needs; is
contextual and classroom based. A number of schblawever, seem to over-generalise the
view that professional development activities stdug of longer duration. Whilst this view
may true, it should not suggest that all short tfinactivities are ineffective. A plethora of

29



literature widely criticises short-duration PD aittes and places almost no value on them.
Some scholars have challenged this view, arguirag tf utmost importance during
professional development of teachers is what isedather than the amount of time spent
(Lauer, Christopher, Firpo-Triplett, & Buchting, P& Kennedy, 1999; Desimone et al.,
2002; Ingvarson et al., 2005). Citing empiricalds¢s, these scholars have found that the
main influence in professional development is galherthe extent to which the training
activity provides teachers with opportunities fatiee learning rather than how long it lasts
(Kennedy, 1999; Desimone et al., 2002; Ingvarsaal.e2005). This may be particularly true
when professional development focuses on develogpegific skills where active learning is
involved. Even when a PD programme is of short tiluma an active learning approach
during teacher development is likely to incorportéite other key features of PD discussed
above, such as constructivist approach; addressintextual issues; linking PD activity to
classroom settings; aligning PD to student needsat\WWeems necessary following any short
duration PD programs is follow-up and feedback. Bbi/st the length of a PD activity is
important, a balanced view in literature clearlgad€to be considered, ensuring that the value
of short-duration PD activities is not diminished.

2.7 ldentifying teachers’ professional developmenteeds

According to Moeini (2008), compiling an inventooy teachers’ professional development
needs is frequently an omitted aspect in many ef tdacher professional development
activities. ldentification of teachers’ training eds should precede any professional
development activity, argues Moeini (2008). Inraifar vein, Grant (2002: 156) believes that
learning may lead to change in practice when nasdsssment has been conducted. Failure
to pay attention to teachers’ perceived developmeetds may thus be to the detriment of

many CPD programmes.

For teachers’ professional development to be effectit must commence with an
understanding of teachers’ needs, to specify eflglisvhat form of training is required
(Moeini, 2008). Conducting a needs analysis piogproviding professional development is
therefore critical. As described by Cohen, Maniand Morrison (2003), a needs analysis
helps to identify the objectives of professionate&lepment programme, which will in turn

improve the implementation and the outcome of daruention. Moeini (2008) articulates
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that a needs analysis prepared before a teach@ingygrogram helps in clearly defining the
areas and skills that teachers need developechaddition, Moeini (2008) emphasizes the
importance of considering ‘teachers’ perceived-paificiency’ about the topics in which
they believe they are well-informed and those inciwhhey lack the knowledge. Consistent
with this view is Wanzare and Ward (200@ho propose that in-service programs should be
aimed at meeting teachers’ own in-service traimegds. The purpose of learning needs
assessment/analysis for teacher development hegmpabe individual weaknesses and
strengths, which will assist planners of CPD progrees prepare appropriate intervention
strategies.tlis thus clear that training programs are moseheial and effective when they

are based on teachers’ perceived needs.

One of the key policies designeddddress teachers’ development needs introduceleby t
South African department of education is a systelied the Integrated Quality Management
System (IQMS) amongst other methods of addressaghers’ development needs. The
IQMS consists of three programmes, namely: the |ldpweent appraisal, performance
measurement and Whole School Evaluation progranmwhésh are aimed at enhancing and
monitoring performance of the education system. gimpose of IQMS is to identify specific
needs of teachers, schools and district offices ogide support for continued growth,
promote accountability, monitor an institution’seoall effectiveness; and evaluate teachers’
performance (ELRC, 2003). It is the developmenpgraisal that deals specifically with the
identification of teacher’'s development needsslintended to appraise individual teachers
with a view to determine teacher competence, assess of strength and weakness, and to
draw up programmes for individual development. Tloasmtinuing professional development
for teachers is positioned within the IQMS (Mestigendricks, & Bisschoff, 2009).
Nonetheless, there have been challenges with regatde implementation of the IQMS
(Umalusi, 2007), largely because teachers had een Iproperly training to understand how
the system works (Mestry et al., 2009). Some oftdaehers were still not participating in
IQMS in 2009 (DBE, 2012). This has subsequentlymhéaat the system has not been able
to properly identify teachers’ development needshsd they could be adequately addressed.
Commitment has thus been made to improve mecharf@mdentifying and responding to
teacher development needs, paying particularly nidte to developing curriculum
competence (DBE & DHET, 2011). This research em@dsaa contribution towards this

cause.
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Learning needs are generally defined at one offtree levels, namely: organizational need,
group need and individual need. Groups of teacheuslly bring along different needs, and

can thus require attention to specific/individuakds of professional training. Osman et al.
(2006) draw attention to the fact that teachenseesally those at secondary schools, are from
diverse groups, requiring different needs. Basetheir survey of secondary school science
teachers’ needs in the USA, Baird and Rowsey (1888rluded that without accurate data
on teachers’ needs, planning becomes difficult mndddition, results generated generally

become unsatisfactory to both teachers and thoseofitr training programmes.

Although teacher professional development is a prent feature in the landscape of both
developed and developing countri¢se training needs of science teachers in developed
countries differ from those of science teacherdaweloping countries (Osman et al., 2006).
According to Osman et al., (2006: 2), empiricalessh studies indicate that the needs of
science teachers in developed countries lean noarartls the development of the students,
for example, they aim ‘to develop strategies oncepitual understanding’ and ‘to develop
strategies to promote analytical thinking and peablsolving skills' or ‘to motivate
students’. In contrast the needs of teachers freweldping countries are directed more
towards improving teachers’ self-competence (Kamriaubba, Tomera, & Zurub, 1998),
mainly because of lower teacher qualification level the developing countries (UNESCO,
2006).

In many developing countries including South Afrieanumber of teachers begin to teach
without having been adequately trained. The majaritthe teachers entering the profession
in many developing countries are therefore amoegehst qualified in the world (Villegas-
Reimers, 2003). Villegas-Reimers (2003) cites Malawd Pakistan as examples of countries
where a large number of unqualified teachers wepeiated to meet the demands brought by
the widening of access to education. Similar treads observed in South Africa, where a
large number of serving teachers in South Afri@wr/under-qualified (DoE, 2006), mainly
due to the continued hiring of un/under-qualifieefrgonnel (DBE & DHET, 2011). These
un/under-qualified teachers thus receive in-seryipeparation, rather than pre-service to
learn the most basic aspect of teaching on the({olbegas-Reimers, 2003). Professional
development needs of such teachers are indeed isandbreen, in Villegas-Reimers (2003)

identifies four categories of ‘in-service’ educatiand training:
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» For unqualified teachers
* To upgrade teachers
* To prepare teachers for new roles

e Curriculum related, particularly when there arericutum changes in the system

It is clear that in developing counties, continupusfessional development for teachers takes
on very different forms whilst in developed coues;i the experiences are expected to be
more homogeneous and not as varied. In South Afiiaheterogeneity in the development
needs of teachers across the system would be évidesily in areas such as content/subject
matter knowledge and pedagogical content knowledige.review of literature for this study
however demonstrates that South Africa needs ecapstudies that will document the actual
development needs of teachers. There are very tempiehensive studies that have been
done to determine both the subject matter as vegelha pedagogic needs of teachers for
specific subjects in South Africa. Without this anfhation, CPD initiatives may not
adequately address teachers’ needs, especiallyswitmany revisions of the curriculum in
South Africa.

2.8 Continuous Professional Teacher Development Rgammes

With the strengthening of teachers’ professionalettgoment to reflect changing curricular
and contexts, diverse models of teachers’ contgquirofessional development have been
proposed over the yealSPTD programmes are structured and organized iry rddferent
ways for various reasons (Kennedy, 2005). Reseavadtence shows that certain types of
professional development activities have a lot mongact than others on teachers’ practice
(Boyle, Lamprianou, & Boyle, 2004). Research alsalidates that sustained learning
opportunities for teachers, which pay necessamgnatin to various ‘knowledge domains’
needed by teachers are likely to increase knowlesgeskills, and encourage meaningful
changes in classroom practice, ultimately resultmgnproved student learning (Garet et al.,
2001; Kennedy, 2005).

Practicing teachers participate in a variety off@ssional development activities, which may
involve a more formal route, i.e. a qualificationveén programme or follow a less formal

path i.e. a non-qualification model. Whether formainformal, structured or unstructured,
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the critical point is that during professional deyenent, meaningful learning should take

place and make an impact on teachers (Wilson & &er99).

2.8.1 Non-qualification models

A number of non-qualification models of professiot@velopment have been developed and
implemented in different countries to promote angdpert teachers’ continued professional
development (Villegas-Reimers, 2003). Long beftwe introduction of the new curriculum
in South Africa, various teacher professional depmient initiatives were in place. These
initiatives were accelerated and new strategie® et in place following the reform of the
school curriculum with the purpose to train teashtar the new changes. This section
provides a review of various non-qualification misdend examines their perceived impact
on teachers internationally, but particularly ie thouth African context. A few examples of
selected projects in each model are also discu3sgedlist of models discussed here is not
necessarily exhaustive, but rather these are sde significant models within the context
of South African CPTD.

a. The centralized training model

The centralized model involves training where teashrom different schools gather at a
central venue for workshops, seminars, conferenceurses, for a day or longer (Cratft,
2000). The training personnel of centralized CPTiDgpammes are generally linked to a
higher education institution (Craft, 2000). The tcalized model of training in the form of
workshops is predominantly used worldwide, and &la® been greatly utilized in South
Africa following curriculum reform, playing a majoole during the orientation of teachers to
the new curriculum. The training model generallyalves experts conducting the training.
The training program is often defined by the expeftectively placing the teacher being
trained as a passive recipient (Kennedy, 2005).ilstVtraining can be done off-site, it is
important that classroom context is adopted dumaiging. Many scholars have argued that a
number of these workshops generally lack classreontext; and that they are sporadic
nature and poorly organised at times (Taylor & ®igld 1999; Maistry, 2008, Kennedy,
2005). As discussed previously in this chapter, Isthshort-duration teacher training
programmes can be effective, if they fail to addraspects such as active learning and
teacher contexts, with no support afterwards, thegsequently become ineffective in
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developing teachers’ subject matter knowledge alagegical knowledge, something that
has been observed in many centralized teacheingamorkshops in South Africa (Maistry,
2008). Darling-Hammond and McLaughlin (1995) alemsured the tradition of ‘in-service
days’ as inadequate and inappropriate in the coofecurrent large scale educational reform.

In spite of its shortcomings, the centralized/tiragnmodel is recognized as a useful means of
introducing new knowledge, albeit in a de-contekrgal setting (Kennedy, 2005).
According to Bantwini (2009: 180) the key with ugithe training models is to clearly
articulate a plan of how teachers will be suppoitedrder to facilitate the transfer of the
newly acquired knowledge into their classroom pcact

b. The cascade model

The cascade model also uses a centralized formnmaofirtg but involves few individual
teachers training their colleagues. Cascade tmgirgnpreceded by ‘training-the trainer to
ensure that the message flows down from expertspedalists, eventually to the teachers’
(Peacock, 1993: 61). This involves providing shoatning courses to a group of teachers
who in turn, pass on their knowledge and skillsuioher cohorts of teachers through formal
courses (Peacock, 1993). The cascade model thotvé@svtransmission of knowledge or
important information from the top to the lower gps of teachers (Ono & Ferreira, 2010).
This approach is favourable in that informationisseminated quickly and to a large number
of teachers, (Ono & Ferreira, 2010), which can beeHicient way to convey information
about aspects of educational reform (Leu, 2004)e dascade model is indeed widely used
for its ability to reach many participants in a ghone (Leu, 2004), utilizing fewer resources
(Kennedy, 2005). The cascade model of teacheringihas for example been used in
countries such as Indonesia and Scotland, whene there reduced budget allocations
(Kennedy, 2005).

South Africa implemented the cascade training aggrowhen the new curriculum
(Curriculum 2005)was introduced.The first group of people was trained in the new
curriculum. These people in turn trained the distofficials. The district officials then
cascaded the information to a few groups of teacheainly through courses lasting three to
five days (Robinson, 2002). Anajor limitation of cascading information is thesgible
watering down or misinterpretation of crucial infaation when transmitted to the next level

(Fiske & Ladd, 2004). This predicament occurredSwuth Africa, resulting in confusion

35



during the implementation of the new curriculum @O& Ferreira, 2010). A further

shortcoming of the cascade model is that the kihdthfmrmation that is disseminated is
mainly focuses on knowledge and skills that mustatiained without paying attention to
teachers’ beliefs, attitudes and values (Nieto,3200As argued by Kennedy (2005), the
cascade model supports a ‘technicist’ outlook atléng, where focus is on knowledge and

skills.

c. Teacher clusters (teacher communities of learniagteacher networks)

Teacher clusters or teacher networks or teachemuonties of learning were formed with
the purpose to pool together a group schools aadh&rs in order to share pedagogic
information and resources (Giordano, 2008). Theggmguhic location within which the
schools in the same cluster fall is an importatemheinant of how regularly the teachers can
convene (Chikoko, 2007). In these clusters, teachellaborate and share knowledge and
information whilst reflecting on their practicesidberman & Grolnick, 1996; Jita &
Ndlalane, 2009). Teachers’ networks bring teachagsther to address the problems which
they experience in their work, and thus promotartbgn professional development as
individuals and as groups (Villegas-Reimers, 2008. was argued by Wenger (1998),
learning within a community of practice happensassult of interactions amongst members
of that community. Teachers share such informaasncontent knowledge, pedagogical
content knowledge in a meaningful way (Guskey, 206@cilitation at clusters is usually
carried out by cluster leaders who are generalighers themselves. The role of districts is
usually to provide support in terms of materials feilitation of the cluster PD programme
(Leu, 2004). Graven (2003) and Maistry (2008) adveche presence of an expert to lead the
cluster/community of learning at the initial stagakey element that Wenger (1998) did not

include in his model (Bertram, 2011).

Cluster-based CPD programmes have been utilized f@latively long period since their
conceptualization in the developed countries (Lieem & Mclaughlin, 1992; Liberman &
Grolnick, 1996). They have flourished in recentrgem Asia, Africa, and Latin America
(MacNeil, 2004). Developing countries such as Zibwea (Chikoko, 2007; Delport &
Makaye, 2009) have also introduced the concept eafchter clusters in professional
development of teachers. In South Africa, use ather clusters is gaining momentum, but
its effectiveness on teachers has not been widslgarched. The most recently documented

and successful is the study conducted by Jita &aldde (2009), which focused on a cluster
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of 120 science and mathematics teachers in the Maunga province. From studying this
cohort of teachers in a cluster, it emerged thather clusters were challenged by issues such
as insufficient content knowledge possessed byterldsaders. Another challenge is related
to misconceptions that the cluster leaders hadeotaio topics, (Jita & Ndlalane, 2009). For
example, some of the cluster leaders for ‘Biologlife Sciences) demonstrated poor
organization of facts; misconceptions relatingdoaepts such as photosynthesis; and lack of
appropriate content knowledge about topics sughiaag growth (Jita & Ndlalane, 2009: 63).
Jita & Ndlalane (2009) nonetheless believe thastehs have the potential to enhance the
process of teacher change, and break the bardgetedchers to confront their inadequacies
in terms of content knowledge and pedagogical carkeowledge. It is clear that cluster
leaders need development in areas such as sulgételr knowledge. The benefits of clusters
will however be attained by individual teachers veow enthusiasm as clusters do not offer
identical benefits to all its participants, JitaNglalane (2009: 66). Given that the model is
relatively new in South Africa, more empirical raseh is necessary to bring to the surface

factors that bring about success in teacher chister
d. School-based Professional Development

School-based teacher learning opportunities aresidered beneficial because of their
classroom context, an important element missingmany of the teacher learning
programmes. As a result, a number of school-bapptbaches to support CPTD have been
explored. South Africa has also explored this madethe midst of curriculum reform. In
South Africa, a much broader concept of Whole Sthaevelopment was introduced to
enable schools, amongst other purposes, to devidep own school-based teacher
development needs and implement teacher professiezelopment programmes that
respond to the needs of teachers. In a study ctedlon the effectiveness of school-based
professional development programmes in South Afrisehools, it emerged that whilst the
majority of the teachers believed that the sch@sleld model assisted in their personal and
professional growth, what hampered the process laek of consultation by school
management on teachers’ development needs (Ra@6).2lhe relevance of any form of
school-based programmes is thus important to ertbateteachers benefit, and this has to
start with proper identification of teachers’ needsl involvement of teachers in planning

training programmes.
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e. University-school partnerships

University-school partnerships involve a partngshetween higher education institutions
and schools, with the purpose of developing teacfiem particular schools. The wide range
of relationships that are currently being impleneenbetween universities and schools are
either periodic or on-going (Coble & Williams, aitén Mutemeri & Chetty, 2011). These
partnerships serve the purpose of bridging the lgetveen theory and practice (Villegas-
Reimers, 2003).

There are a number of partnerships, in particwdarstience and mathematics, which have
reported success. An example of such school patiparis thd’roject SMARTIn the United
States (Morris & Chance, 2006). This program tadeicience and mathematics teachers in
eleven schools. The program was successful paetbalse the professional development
activities were customized, i.e. they were desighaded on the needs identified during
school improvement planning. Most importantly, gw@gramme was sustained for three
years, providing intensive ongoing support thagieatly needed to make an impact on
teachers. A number of scholars concur that theikdicators of a successful partnership
between university and schools for teacher probessidevelopment are longevity, stability,
follow-up support, mentoring and coaching in teashelassrooms, (Lieberman & Mace,
2010; Mutemeri & Chetty, 2011).

There are collaborations between different instihg of higher learning and schools in
South Africa. Many traditional universities in Sbuffrica which offer teacher education
programmes have partnered with local schools phogiteacher development programmes.
Some of these collaborations have been in existémrceome time, whilst others run on
short-term basis. These projects are generallgetad at teachers in historically

disadvantaged schools.

NGOs also play a pivotal role. For example, onetled long-standing partnerships in
KwaZulu-Natal is that between the Centre for thev#ttement of Science and Mathematics
Education (CASME) linked to the University of KwadHdtNatal and the KZN department
and schools. CASME targets rural schools and otiesisher development programmes for
teachers and for learners. CASME has been ablediais its programmes since 1985, an

important aspect of CPTD. Whilst CASME focuses ciersce, mathematics and technology
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education, it appears that teachers of Life Sciemegarticular have not been benefiting as
much as Mathematics and Physical Sciences. This beayinked to the system-wide

emphasis on the latter rather than the former.

Other partnerships such as the newly founded Mésé&ane Institute have been using Grade
12 examination diagnostic reports to identify pgoperforming schools in Science,
Mathematics and Technology subjects. They thennparvith the department, bringing

experts in the subjects, focussing on teacher dpuednt for areas needing improvement.

Whilst a number of partnerships have recorded ssccethers reportedly fail due to a
multiplicity of reasons such as the lack of timaddack of buy-in from the teachers and
teacher unions (Ono & Ferreira, 2010; Grant, 2008)y initiative to improve the

professional development of teachers thus needdurabsommitment from all stakeholders.

f. Mentoring/Coaching

A coaching/mentoring model generally focuses oma-an-one relationship between two
teachers (Kennedy, 2005). Mentoring/coaching in@slvcounselling and professional
friendship’ between a novice and an experiencedhgausually from the same school
(Rhodes & Beneicke, 2002; Clutterbuck, as citeémnedy, 2005). Researaidicates that

teachers who have mentors/coaches to support tlethest develop their knowledge and
skills are likely to be successful professionalul{an, 1998; Hargreaves & Fullan, 2000).
They are likely to adopt from their expert coachesplementation strategies that are

pertinent to their needs (Joyce & Showers, 2002).

Although mentoring/coaching has been utilized nyosl orient novice teachers, research
indicates that experienced teachers can also Ihefin@fn each other’'s expertise. Some
schools thus adopt a peer coaching approach, wieaehers assist one anoth@eer
coaching is viewed as a meaningful activity in thedfessional learning takes place within
the school context, where teachers share dialogndslearn from each other (Sandholtz,
2002; Kennedy 2005)he coaching/mentoring type of teacher professideaklopment is
however only available to few teachers (Spenceragdn, 2003)An expert coach/mentor
could also come from outside the school and reméimthe school for an extended period of
time, assisting teachers with new challenges thae gNeufeld & Roper, 2003). Mentors

have a number of tasks to implement, including islganf information, providing access to
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resources, being a role model, counselling, cogcl@ncouraging reflection, providing career

advice and supporting new teachers (Ballantyne sféan, & Parker, 1995).

Various forms of coaching and mentoring have beqtoeed in South Africa. Mentoring has
for example been used as a method of supportinghéedearners in distance education
(Dilley and Roman, 1998; Mohono-Mahlatsi & van Tend2006; Kriek & Grayson, 2009;
Bush, Kiggundu, & Moorosi, 2011). Mentoring througfualification programmes is
extended to programmes such as the ACE and the P&@Gundu & Nayimuli, 2009;
Holloway, 2001).

The DoE in partnership with the Universities and Education, Training and Development
Practices Sector Education and Training AuthorigTDP-SETA) have established a
mentorship course for school subject advisors. Gbwrse empowers subject advisors to
mentor teachersThe DoE aims to expand the training of mentor teeshand lead

professional teachers such as teaching and leaspegialists and subject advisors. The
purpose is to train them to not only become merftmraew teachers but to in turn, train lead
teachers or facilitators of professional learninghounities. Coaching and mentoring is thus

considered an integral part of teachers’ profesdidavelopment activities in South Africa.

g. District Professional Development models

A constituent of the non-qualification methods edicher development is carried out through
education districts. Education district officerayla significant role in teachers’ continuous
professional development, especially during cuhacureform. Within the district office, it is
generally the Subject advisors (subject speciatisthe district office) that assume an
immediate responsibility for teachers’ professiodavelopment and on-the-job support. As

indicated above, they are also seen to play tleeafbmentors, providing support to teachers.

In the South African education system, the positbisubject Advisor exists to ensure that
for every subject there is specialist capacity to:

* “monitor and support the implementation of the mudum in the relevant subject;

» provide and or source relevant teaching and legmmaterial to improve performance

in the subject;
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» ensure that teachers have all the requisite cluntwand assessment documents for
the subject;
» support teachers in effectively delivering the muwlum in the classroom;
* support teachers in strengthening their contenikeuige;
* moderate school based assessment, including AnNa#bnal Assessment and
support teachers in organising relevant/relatedwadeular activities” (DBE, 2011b:
41).
The core duties and responsibilities of the Subjgdvisors with regard to teachers’
professional development include:
* Conducting capacity building training for teachems areas in which they need
professional development support;
» Supporting the formation of clusters of schoolshwgimilar or common challenges to
encourage working cooperation, sharing of besttjpesamongst teachers;
» Drawing up plans to assist teachers in strengtigecomtent knowledge (DBE, 2011b:
41).

The subject advisor is without a doubt positionedaasubject specialist in his/her field,
demonstrating depth of content knowledge as wellsgqsedagogy. Hence, the South African
education system depends heavily on Subject Advismrensure that teachers demonstrate
the necessary knowledge and skills to implementthidculum. They act as intermediaries
between curriculum policy and classroom implemeoma{DBE, 2010). However, many
subject advisors do not have sufficient knowledgg skills to offer teachers the support they
require to improve learner performance (DBE, 20380: This perceived lack of adequate
knowledge and skills by some of the subject adgi$@s resulted in many challenges relating
to teachers’ continuous professional developmemt iamplementation of the curriculum
thereof (DBE & DHET, 2011). In an effort to impmuwhe capacity to support teacher
development at district level, the DBE has undemato identify subject advisors that need
support providing them with pedagogically soundjteat-rich courses that will enable them
to support teachers better in their area of speai#n. Because the system also relies on
teacher clusters/teacher learning communities,estilgdvisors ought to be trained to be
better facilitators of professional learning comnties in their districts, (DBE, DHET, 2011:
13). Bantwini (2011: 20) supported this proposal arguimgt districts should improve their

communication channels and develop effective wagrkmpport with their teachers to
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improve their understanding of matters confrontiegching at the ground level. Another
challenge confronting the districts is the limitadmber of subject advisors appointed to
support teachers in schools. There are soSeMject advisors that they can’t do justice to
thorough and qualitative in-class support for teasl{DBE, 2010).

Whilst there are successes reported for some oPhanodels in South Africa, more still
needs to be done to improve the effectivenessminaber of these initiatives. Although the
centralized model used during the introduction ki hew curriculum was very useful in
reaching a large number of teachers, poor trangmiss critical information to the teachers
compromised the significance of this PD model.hié imodel is to be exploited in future,

lessons would need to be drawn from the shortcosnéxgerienced.

The teacher cluster model on the other hand had guodential to support concepts such as
‘learning communities’ which have been widely recizgd for their success in enhancing
teacher learning, yet under-utilised in South AdriExpansion of this model is vital, but

more empirical studies that will document successssciated with the model are necessary.

Models based on partnerships between universities @ivate institutions are clearly
sustained over longer periods, thus provide bef@ortunities for continuous development
teachers. It was clear during the review of literatthat the scale of implementation of these
partnerships in South Africa is not well known mgidbecause the successes of these
partnerships are documented as isolated cases.

There is over-reliance on too few and sometimeajequately trained Subject Advisors to
manage district professional models in South Africkhe level of support provided to

teachers seems to be minimal as a result of tihrmgations.

The critical factor in strengthening these CPD ni®ds to invest more resources, both
personnel and otherwise. There are various otlale/iCPTD models that still need to be
explored that may improve the institutional capaaft the teacher education system as a
whole in South Africa. However, as noted by Johpnsdodges, & Monk (2000) teachers in

developing countries experience different challengfean those in developed countries,

demanding different CPTD models that are pertitensuch contexts. Different models
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therefore require careful selection and modifigatio suit South African contexts because

what works in one context may not necessarily worinother (Guskey, 1995).

2.8.2 Qualification-driven models

In addition to learning from-and-in practice, theokledge-base for teaching needs to also
include formal academic and professional knowlefidmalusi, 2009). Unqualified and
under-qualified teachers generally engage in mdractsired and formal continuous
professional development programmes to upgrade thallifications. The state of teacher
qualification in South Africa is such that manyitsf teachers require access to institutions
that will offer quality programmes to address thastng teacher qualification shortfalls.
Although 89% of the national teaching corps hayeaessional teaching qualification, only
18% are graduates i.e. have a four-year Bacheledotation (B Ed) or a degree plus Post
Graduate Certificate in Education (PGCE) or itsiegjent (DBE & DHET, 2011: 30). That
means that 72% of the teachers qualified with dodip in education previously offered in

the colleges of education.

In terms of qualification levels, in 2009, 4% oatkers were at an REQV level of 10; 1% at
REQV level 11; 3% at REQV level 12, and 32% at REBWel 13 (DoE, 2009a: 2). The
approximate number of REQV 13 teachers that woaektrto upgrade their qualifications to
attain REQV 14 was 111 000 in 2009 (DBE & DHET, 2D10n the whole, about 40% of
the teachers needed to upgrade their qualificatior009. In 2011, these percentages had
decreased significantly nationwide (with the exaapbf KwaZulu-Natal). Only about 2% of
the teachers were unqualified (REQV 10), and jetow 1% were under-qualified (DBE,
2012). Although trends point to an improved teadp@lification profile, it appears that the
majority of teachers have not yet been sufficiemttyuipped to meet the education needs
(DoE, 2006; DBE & DHET, 2011). There has been npdot on learning outcomes, which
guestions the value of these qualifications (DB&EL®. The analysis below focuses on the
purpose of continuing teacher qualification prognss, the reviews, as well as the reported
impact of these programmes.

Continuous Professional Teacher Development infah@ of qualification programmes is

the only route to force teachers to upgrade thaadifications. Following curriculum reform,
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fundamental changes were made to teacher eduadatiSouth Africa to align it with the
requirements of the new curricular. A new way asigeing and delivering teacher education
was introduced. The old teacher education certésadiplomas, higher diplomas and further

diplomas were phased out and new qualificationgweroduced (DoE, 2000).

According to the NSE (DoE, 2000), the following P fualifications have been used to

address issues of unqualified and under-qualiBedhers:

* The National Professional Diploma in Education (N|D

* Advanced Certificate in Education (ACE),

* Post Graduate Certificate in Education (PGCE). PG&Cé&onsidered to be an initial
teacher qualification programme rather than a ooimg form of PD and hence will

not be discussed here.

a. Advanced Certificate in Education (ACE)

Research shows that most countries, both develapelddeveloping, have longstanding
concerns about the shortage of trained and qualiachers in the fields of Mathematics and
Science, (Darling-Hammond, 1990; Marx & Harris, 800The ACE enables teachers to
upgrade from REQV 13 to REQV 14, or to retrain imew subject/learning area, or to

further specialise in a subject/learning areatiey are currently teaching.

It is conceived as a form of continuing professioeducation with the purpose to up-skill
and re-skill teachers which will generally develineir competences (CHE, 2006; DBE &
DHET, 2011). The ACE is intended to ‘cap’ an ifiti@aching qualification, and therefore
does not qualify candidates as professional teachéence, admission to the programme
requires a professional qualification in the fieldeducation and training (CHE, 2006), such

as a three-year diploma, a B Ed, or a PGCE.

Enrolment in the ACE programmes showed considergimath with Full-time Equivalent
(FTEs) growing by 15.3% from 2008-2009. The West€ape had the greatest growth of
about 23.3%, while KwaZulu-Natal region experiene@d11.6% decline during this period.

Total enrolments in ACE programmes indicate thegs regional growth of 33.6% in the
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Eastern Cape region whilst KwaZulu-Natal regionorded a decline of 23.4% in the same
period (DBE & DHET, 2011).

This declining trend in enrolments for ACE in thev&Zulu-Natal province is undesirable as
this province accounted for 85.5% of under-qualifieachers nationwide in 2011 (DBE,
2012). The PERSAL report (DBE, 2012) indicated @ltof 10 219 unqualified teachers
nationwide in 2011, with 8 738 practising in KwadNatal. Between 2004 and 2007, the
KwaZulu-Natal Department of Education had been agigg the qualifications of close to 3
000 unqualified and under-qualified teachers, (KZME, 2007). Based on teacher
gualification data, the upgrading of teacher giatfons in the KZN region ought to be
happening at a much larger scale considering themunumber of teachers not meeting the

required minimum qualification levels.

An in-service programme in South Africa has to addrthree important issues concurrently:
providing access, improving teachers’ skills, andng them an opportunity for re-skilling in
new areas (SAQA, 2010: 105). At the early stageA®E implementation it emerged that,
although the NSE (DoE, 2000) had laid out one effibrposes of ACE programmes as that
of development of new subject specialisation coewpet, it failed to provide sufficient
guidelines on what the areas of specialisationttier ACE should be. This resulted in the
emergence of multiple specializations from différenstitutions, with some areas of
specialisation not sitting comfortably with thetsthpurpose of the ACE qualification (CHE,
2010). For example, when the review was condudhente were 69 different kinds of ACEs
in the country with over 290 specialisations betfigred (CHE, 2010: 107). This occurred
because the NSE did not provide sufficient guigeion what the areas of specialisation for
the ACE should be. As a result there was a lackniformity in the areas of specialisation.
Very few ACE programmes in Mathematics for examplere able to provide a clear
statement of their broad purposes, making it diffito determine the level of mathematics
content. According to the CHE (2010), institutiarsually have a generic ACE qualification
as well as several specialisations all of which aceredited as one qualification. When
reporting their programmes to the regulatory auties; the institutions list only the generic
ACE (CHE, 2010).

The review of the ACE programmes (CHE, 2010) atebiciated a need for differentiation of

the programme on two levels: Ipurposeand byphase.According to the review report,
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(CHE, 2010), theourposeneeds to be clear in terms of re-skilling, upgngdand access. The
phaselevel that a particular ACE targets, also needbédcclearly articulated as either the
GET phase or the FET phase. The review also revealgeakness in the ACE programmes
which is a result of the absence of a sustained fhlat addresses poor subject specialisation
knowledge (CHE: 2010). Based on the review, twpety of ACE programmes were
proposed. The first programme was a specialisaiiOk intended for teachers who already
have foundation in the field of specialization. Glears needed to have a three-year
qualification such a diploma or NPDE to enrol fas WCE. The purpose was to expand
teachers’ existing knowledge-base (CHE, 2010). $&ésond programme was an advanced
‘extended role’ ACE intended to re-skill teachensa range of areas such as education
management and inclusive education. Teachers adimitt this ACE programme would
already have a 480 credit qualification in theieaaiof specialisation, which may include a
specialised upgrading ACE (CHE, 2010: 136-137).

These two recommendations were partially impleneirtethe minimum requirements for
teacher education qualifications (DHE, 2011). A nqualification called the Advanced
Certificate in Teaching will now replace the ACEogramme (DHET, 2011). The new
Advanced Certificate in Teaching will focus on sdtj specialisations. It will not be
available for new roles in education such as Mameye and Leadership. Teachers who want
to take a new role will be directed towards an Aded Diploma in Education.

The distinction being made between the two typeA@Es was intended to put emphasis on
the difference in purpose, content and outcomesvdmst upgrading and re-training
programmes, and to prevent the tendency of teadioersse the ACE as a pathway to
REQV14 status without improving competence in treiea of specialisation first (CHE,
2010: 137). Whilst the enrolment for ACE saw sigmaiht growth, it appeared that a
substantial number of teachers were choosing thecd&dn Management specialisation
(Morrow, 2007). This may suggest that the ACE peiuced a large number of managers
and fewer subject-specific skilled teachers. Coneeges of this have indeed been an
improved qualification profile for the country'saehers, with many teachers attaining the

REQV 14 status, yet subject specific knowledge gapsin unaddressed.

The ACE has been a key qualification in re-skilliagd up-skilling of teachers who are

unqualified or under-qualified in specific subjecés well as developing skills in specific
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learning areas that are continually introducedadurriculum. Following the review of ACE
programmes, a number of higher learning instititrave introduced more focused and
more specialised programmes, such as the ACE Baab§ciences; the ACE Life Sciences,
which deal specifically with Biological/Life Scieas content and related pedagogy.
Although limited to only one institution, this studwill evaluate one of these ACE
specialisations to assess their impact in addmgssiontent and pedagogical content

knowledge

Another pertinent issue of the ACE programmes & tf distance vs contact modes of
delivery. Whilst some institutions offer ACE thrduglistance education, others are contact
programmes, with the latter considered to have naokeantages. The review nonetheless
revealed a high dropout rate with distance prograsmracording a much lower retention rate,
(CHE, 2010).

A few empirical studies examining the impact of AGEogrammes on professional
development of teachers have been conducted higimigg successes and challenges. As
indicated above, a number of these studies (Al@K®9; Bush, Duku, Glover, Kiggundu,
Kola, Msila, & Moorosi, 2011) focused on ACE in $ch Leadership and Management.
These studies have reportedprovement of the participants’ professional parfance in
their schools. However,sing school achievement as the measure of impath Rt al.,
(2011) argued that whilst most of their respond€nf8o based on 430 participants) claimed
that their schools were improving, the secondahostcase studies showed that only 12%
had produced clear improvements in matric resililhte outcomes of this study (Bush et al.,
2011) may suggest that the impact of the prograndows not result in immediate and

significant impact.

A few studies have looked at the impact of ACE paogmes on the development of teacher
subject knowledge (Schudel, le Roux, Lotz-Sisitkaubser, O’Donoghue, & Shallcross,
2008; Mudaly & Moore-Russo, 2011Gierdien, 2008). These studies have also reported
success. But, because these studies are donemahlassale, it is not possible to make
widespread claims of success.
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b. National Professional Diploma in Education (NPDE)

The National Professional Diploma in Education (NP another qualification programme
initiated for upgrading teachers’ qualificationshéTNPDE was introduced as a short-term
measure to deal with the systems’ inheritance athers with qualifications below the
Ministerially approved norm of REQV 13. The NPDEsaariginally intended for teachers at
REQV levels of 11 and 12 to upgrade to REQV 13.sThias however revised to
accommodate currently serving teachers classif\e®RBQV 10. Although the NPDE was
intended as an interim measure, the continued gmaot of unqualified teachers in certain
provinces increased the demand for the programmeoliaent to the revised version of
NPDE required a minimum of five full years of pri@aching experience in a public school.
According to the DBE & DHET (2011), the implemeimatof this version of the NPDE saw
it being exploited as an initial teaching qualifioa and distorting the original intention of
assisting teachers with historical qualificatioogain access to new qualification pathways.

The Department of Education had initially anticgzhthat the backlog would eventually be
overcome, and that teachers who wished to upgmadeef would enrol for degree study in
the BEd programmes (DoE, 2007). A decline in finste enrolments in NPDE programmes
in the country’s institutions of higher learningshalso been noted, suggesting that the
usefulness of, and demand for, this kind of upgradjualification is coming to an end (DBE
& DHET, 2011). As a result, the NPDE is being plihsait. The last date for entry for
students into this qualification type is July 20Uhqualified practising teachers holding a
Level 4 school leaving qualification or equivalevitt now need to register for a Bachelor’'s
degree in Education (DHET, 2011). Those who domegt access requirements will seek
access by completing an equivalent access prograatntiee Higher Certificate 13 level,

designed to enable entry into degree studies (DR2BT]).

The NPDE programme has been practice-based wittoagsclassroom focal point to equip
educators with the foundational, practical andetive competencies required for further
study at NQF level 6 (SAQA, 2006). The NPDE requirevidence that educators
demonstrate applied competences of exit level osoin the classroom setting which could
be evaluated through classroom-based evaluatioducted during school visits (Ngidi,

2005).
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A few evaluation studies to determine the impacttttd NPDE programme have been
conducted (Ngidi, 2005; Ngidi, Sibaya, Sibaya, Klvayo, Maphalala, & Ngwenya, 2010),
indicating that the programme is equipping the hiees with the necessary competences for
their careers. Some teachers, however, indicateded for further assistance and support
after completion of their studies (Ngidi et al. 12). However, despite the positive evaluation
and the DoE’s large investment in the NPDE prograsynthe current teaching force
continues to manifest poor subject and professiaoahpetence (CHE, 2010: 104). The
discontinuation of the NPDE and the subsequenbdiniction of a Bachelor's degree as an
initial qualification for all teachers will hopefylimprove the current state of subject matter

knowledge, since the B Ed degree allows for fawretigoment of subject matter knowledge.

Although teacher qualifications are continuouslyiee/ed, and access widened, it appears
that these efforts are not bringing about any §icant changes in the quality of teaching in
South Africa. From conception, specialisations ofme of these qualifications have been
poorly articulated, thus limiting in terms of dewpient of teachers’ subject-specific
knowledge. Certain institutions seem to be affkécteore than the others, suggesting
inconsistencies in quality across different inskitns. It is perhaps against this backdrop that

the CHE sought to once again review teacher qoatitins.

2.9 Professional Development as Teacher change

Although teacher professional development has by lange, been conceptualized as a
mechanism to improve teachers’ professional knogédedt has to some extent been also
viewed as a mechanism for driving change in edonati systems (Day & Sachs, 2004).
Earlier proponents of educational change such as (D899: 27) perceived professional
development to be a process by which teacherswevenew and extend their commitment
as change agents to the ethical purposes of tepcbimricular reforms aspire towards more
integration of subject content and for organizirgarhers’ opportunities to learn.h@
intention of teacher change is always to improwadent learning (Guskey, 2002)In
essence, curriculum reform brings about changdedohers’ practicessahey assume new
roles. Professional development programs bring about ahamdghe classroom practices of
teachers, in their attitudes and beliefs, and enléarning outcomes of the students (Guskey,

2002: 381). According to Guskey (2002) the mayoot teachers perceive professional
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development as a way to improve their competendesahance student learning outcomes, a
view also held by other researchers, (for exanfpdan, 1991 & Hagreaves, 1996). Guskey
(2002) further contends professional developmemeals to many teachers because they
believe it will enhance their knowledge and skilntribute to their growth, thereby
improving their teaching effectiveness. Guskeyd)lthowever cautions that PD programs
that fail to meet such expectations are unlikelyinluence any changes in teachers’

practices.

Clarke and Hollingsworth (1994: 948) had earliesaldbed six perspectives on teacher
change. Within these perspectives, they consideather change as ‘something that is done
to teachers’ which implied that teachers are chdng@hle perception that teacher learning is
something that is done to teachers has been réjdoye some scholars (Clarke &
Hollingsworth, 2002). Increased criticism basedesearch has provided justification for re-
conceptualising teachers’ professional developnasntprofessional growth or learning’ or
‘opportunities for learning’ (Clarke & Hollingswdrt 2002; Johnson, 1996). There has been a
considerable shift to the idea of teacher change eemplex process that involves ongoing
learning on the part of teachers (Clarke & Hollwgsth, 2002). Teachers are now
considered to be shaping their professional grotimtough reflective participation in
professional development programs and in pract@larke & Hollingsworth, 2002: 948).
The perception here is that change is identifietth Wgarning, and is regarded as an intrinsic
and expected feature of the professional activiteachers. This idea of teacher learning has
culminated in the concept of ongoing lifelong leaghwhere teachers become reflective

practitioners through professional developmentléfyl1991; Day, 1999).

Other key perspectives of teacher change develepelier by Clarke & Hollingsworth
(1994: 948) included:
» Change as adaptation - teachers adapt their pgad¢tiocchanged conditions.
* Change as personal development - teachers sedlahge in an attempt to improve
their performance or develop additional skills wategies.
* Change as local reform - teachers change soméitimgasons of personal growth.
* Change as systemic restructuring - teachers emachtanged policies of the system.
 Change as growth or learning - teachers changeitabdy through professional

activity; teachers are themselves learners who woglearning community.
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Various models have been developed to explain leaghters change through professional
development. Earlier models pfrofessional development programs however fell tshor
considering the process of teacher change (Fullgé82). The first models that recognized
teacher change subsequent to engaging in profedsitavelopment, presented divergent
views on when the teachers change. These models@td to change teachers’ beliefs and
attitudes, with the expectation that changes imefselnd attitudes will lead to changes in
classroom practices and behaviours. Guskey (1986}jqa out flaws in this view of change
and developed an alternative model of teacher changmsk&y's linear model of teacher
change assumes that participation in professioeatldpment leads to changes in teachers’
classroom practices, which in turn causes a changeidents’ learning outcomes, resulting
in changes in teachers’ knowledge, attitudes, dantides. In essence, Guskey argued that
noteworthy changes in teachers’ beliefs and atgudre likely to take place only after

considerable changes in student learning outcomes.

Changa in Change n Change in

FROFESSIONAL TEACHERS' STUDENT TEACHFERE

DEVELOPMENT

CLASEROOM LEARNING BELIEFE &
PRACTICES QUTCOMES ATTITUDES

Figure 2.9.1: A model of teacher change (Guskey, 86)

On the contrary, Desimone (2009) has recently megaanother model, which somewhat
reverts to the earlier models of teacher changearfisulated by Desimone (2009: 184), this
model ‘represents interactive, non-recursive refeships between the critical features of

professional development, teacher knowledge angfbelclassroom practice, and student

outcomes’.
Professional Increased Change in Improved
development teachers’ instruction student

knowledge and learning
» skills; change in » »
attitudes and
beliefs

Figure 2.9.2: Effects of professional developmennaeachers and students (Desimone,
2009)
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Regardless of when change occurs following prodesdidevelopment, of significance is that
a professional development activity should seelalter and expand teachers’ knowledge,
skills and beliefs, which will in turn positivelyfluence their classroom practices, a change
in instruction that will foster student learning dammproved outcomes. Smith, Hofer,
Gillespie, Solomon, & Rowe (2003), proposed thregomfactors that influence the type and

amount of change teachers undergo during professitavelopment. These include:

» Individual factors -their experience, background, and motivation albeathing as
they come into the professional development.

* Professional development factors the quality and amount of professional
development attended.

* Program and system factorsthe structure of and support offered by the program
adult education system, and professional developrsgstem in which they work,
including teachers’ working conditions, which iffided as their access to resources,

professional development and information (Smithlgt2003: 2).

In a study to investigate the most influential bé tindividual factors, Smith et al., (2003)
found that motivation to attend the professionalveli@oment was amongst the most
significant individual aspects influencing teacbbange. They established that teachers with
a strong desire to learn changed more followingfgesional development (Smith et al.,
2003). Teachers’ motivation to engage in profesaialevelopment is thus considered a
significant determinant of teacher change (Bell &&t, 1994; Smith & Gillespie, 2007).
Teachers’ motivation to engage in professional greent has a direct influence on
teachers’ classroom practices (Anderson, 2000; &u&002). It is the teacher’s intrinsic
drive towards self-improvement that makes them gaome knowledge during professional
development (Komba & Nkumbi, 2008). In the wordskadmba and Nkumbi (2008) no
amount of pressure from the educational managemsresault in teacher change. Each
individual teacher has to perceive professionakttgament positively and be willing to learn
new knowledge and skills (Komba & Nkumbi, 2008).eAdnder (2008) believes that
motivation can be stimulated by quality professlatevelopment programmes, influencing
teachers to attempt new unfamiliar instructionacgices in their classrooms, thus fostering

change. Investigating teachers’ personal desirenamiiivation to enhance their professional
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lives is important because it improves the planmfigappropriate content and knowledge

prior to engaging in professional development (@su& Robinson, 2004; Martinez, 2004).

Harvey (2005: 5) cites other potentially drivingtiars for teachers to engage in professional
learning, which ultimately promote change in teash@ractices. Some of these factors

include:

* Pedagogical content knowledge— professional learning motivated by the
opportunity to improve teaching competencies antlss&nd by the acquisition of
knowledge in specific subject areas.

» Serving and enabling students professional learning motivated by the desire to
relate to learners more meaningfully and help thesam better.

* Educational philosophy — professional learning motivated by the exploratof
beliefs and values in education and the exploratddneducational issues and
motivated by the desire to reform educational jicadh the school and classroom.

» School support - professional learning motivated by teacher mdedme and
remuneration and leadership, management, and @lgport.

* School/system expectations- professional learning motivated by registration

requirements.

Reforms in subject matter standards, curriculumter@nand pedagogy demand a greater
capacity in teachers, expecting then to change pinactices (Little, 2002). As articulated by
Little (2002), curricular reforms represent a sahstl departure from teachers’ previous
experiences, established beliefs, and presentiggadlansour et al., (2011), argued that
global education reform has created uncertaintgl, iarbecoming increasingly complex and
difficult to implement.Fullan, who has written extensively on educatiata#nge since the
inception of global educational reforms, had aladier argued that education reform is a
much more complex process than it was projectetiaff;L2007). Fullan (2007) pointed out a
number of fundamental flaws even with the successsshave been recorded. For example,
he locates the core reason for change failure flastructure that is weak, unhelpful, or
working at cross-purposes (Fullan, 2007). By irtfiagure, he refers to all the relevant
stakeholders such as the school managers anddtnetdi Teacher change, he contends, is
largely determined by such factors as the schodluy and in turn, the school's
effectiveness is dependent on the level of supfrorh the district. Sadly, in the South
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African schooling education system, there appeéetohallenges not only within the schools
but also with the nature and level of support mted by the districtswWhilst professional
development can be used as a vehicle to impadteesiqractices here is a strong need for
change that will start at the district level, fiiteg down to school managers and eventually to
the teachersMuch consideration needs to go towards improvingpsu for teacher

continuous learning and development both from theidts and within individual schools.

On the whole, there is a multiplicity of factoratitan promote change in teachers’ practices
through professional development. These includdofacsuch as their commitment to
change; their effort to implement new teaching radt their ongoing learning experiences
and opportunities; their motivation, interest, merand professional identity; understanding
of reform ideasthe content focus of the PD prograrthe design of the programsypport

from the district officials as well as support fremthin the schools.

2.10 Domains of Teacher Knowledge -Knowledge base for Teaching’

Loucks-Horsley and Matsumoto (1999) argue thatheesc need opportunities to develop
knowledge of their disciplines. Based on their agsle exploring key features for effective
professional development, Birman et al., (2000acel emphasis on strengthening teacher
knowledge in order to advance teacher learningthan practices. Along the same line of
argument, Hawley and Valli (1999) see the develagme&nd expansion of teachers’

professional knowledge base as being critical ieral professional development.

The development of teacher knowledge is influenmgdeacher learning processes (Putnam
& Borko, 1997). Hence, Verloop, Van Driel, and Mei{2001) argue that learning processes
should be seen as knowledge construction procasdker than the acquisition of theoretical
knowledge. During teachers’ professional develogmexplicit attention should thus be paid
to a range of knowledge bases for teaching (Lotlitiksley et al., 2009) in an attempt to
improve student learning of subject matter. Asdlsgourse on teachers’ knowledge became
prominent, it became important to identify the plaxf this teacher knowledge in the total
knowledge base of teaching (Van Driel et al., 20@Hulman (1986, 1987) pioneered the
research into the kinds of knowledge that a teanbeds to possess in order to impart quality
teaching. Shulman (1986) focused on specific cantnowledge domains, initially

organising this knowledge into three categoriesmelg: subject matter knowledge;

54



pedagogical content knowledge and curricular kndgée He later expanded these into seven

categories. These domains will be discussed uheéeieoretical framework.

2.10.1 Subject matter knowledge in Life Sciences

Subject matter/content knowledge as proposed byn&imi(1986: 9) refers to “the amount
and organization of knowledge per se in the mindhef teacher”. Shulman (ibid) further
contends that subject matter content knowledge gegsnd knowledge of facts or concepts
of a particular domain. It requires understanding structures of the subject matter, which
include both the substantive structures; “the wargé ways in which the basic concepts are
organized to incorporate its facts” and the symtattuctures; “the set of ways in which truth
or falsehood, validity or invalidity are establishiéShulman (ibid). Goldschmidt and Phelps
(2007) agree that good knowledge of the subjectemanowledge is needed to teach
effectively. In a similar vein, Bertram (2011) caong that it is the understanding of
fundamental concepts and how the concepts arededeitd organised that enables teachers to

use their subject matter knowledge for teaching.

Taylor and Vinjevold (1999) point to South Africé@achers’ poor grasp of the knowledge
structure of science as the major factor that itdibfficient teaching and learning of the
science subjects. Strengthening science teacbensent knowledge should therefore be a

key element of any professional development prograr(Kriek & Grayson, 2009).

As outlined in the introduction, Life Sciences sdtjcomprises a variety of specialisations as

shown in figure 2.10.1 below.
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Biochemistry

Biotechnology
Morphology

Microbiology

Life Sciences

Figure 2.10.1: A diagrammatic representation of sufdisciplines in Life Sciences
curriculum

Different topics are selected from these sub-dismp and amalgamated into four
knowledge strands, namely:

» Life at the Molecular, Cellular and Tissue level
» Life processes in Plants and Animals

* Environmental Studies

» Diversity, Change and Continuity (DBE, 2011c).

By inference, South African Life Sciences teacloerght to possess the knowledge for all the
sub-disciplines so as to provide learners with @atirand profound knowledge of Life
Sciences. Shulman (1986) also made a strong casa thology teacher must understand the
variety of ways in which the discipline is orgamse&hulman further argued that a well-
prepared biology teacher should also recognizenaltee forms of organizing the discipline,
and be aware of the pedagogical grounds for sefgane kind of organization over the
other. The teacher should also appreciate theds§nif biology. Shulman further cites an
example of how there can be competing claims reggrihe same biological phenomenon;
asserting that teachers should have an understanfisuch contending claims, and how the
controversy has been adjudicated to arrive to ticpéar viewpoint. The following excerpt
from the South African Life Sciences curriculum doent (CAPS) aligns with Shulman’s

conceptions:

2According to Shulman (1986:9) syntax is “the setudés for determining what is legitimate to say in
a disciplinary domain and what "breaks" the rules”.
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“Knowledge production in science is an ongoing ewvder that usually happens
gradually but, occasionally, knowledge and insigtitke a leap forward as new
knowledge, or a new theory, replaces what was pusly accepted. As with all

knowledge, scientific knowledge changes over tinge saientists improve their

knowledge and understanding and people change vieirs of the world around

them. A good teacher will tell learners somethirfgttee debates, arguments and
contestations among scientists who were the firgivestigate a phenomenon” (DBE
2011: 7).

Furthermore, the South African Life Sciences cultiom documents delineate three broad

Specific Aims relating to the purposes of learrsagence. These are:

1. Specific Aim 1 - relates to knowing the subject teon (‘theory’);

2. Specific Aim 2 - relates to doing science or piaativork and investigations; and

3. Specific Aim 3 - relates to understanding the apions of Life Sciences in
everyday life, as well as understanding the histargcientific discoveries and the

relationship between indigenous knowledge and seien

Subject matter knowledge as defined by Shulmarslimk with Specific Aims of the South
African Life Sciences curriculum. As outlined 8pecific Aim 1which relates to subject
matter content knowledge, teachers need to knowaddrstand all the relevant Life Science
concepts, processes, phenomena, mechanisms, fEmdipeories, laws, models, etc. They
need to know, understand and make meaning of Liémee topics, thereby enabling learners
to make connections between the ideas and concegdashers need to ensure that learners
acquire a deep understanding of the subject matietent more than just accumulating

knowledge of disconnected facts.

Further, Shulman’s conception of Subject mattenvidedge is also links with Specific Aim 2
which relates to the ways of investigating natgpta#nomena, and the warrants by which we
know that something is true. Investigating natymagtical work) plays an important role in
the teaching and learning of science content/stiljextter. Specific Aim 2 outlines seven
investigative skills that teachers ought to impelnen teaching investigations/practical work.
These include taking instructions; making obseoradj designing/planning

investigations/experiments; handling equipment; sngag, recording and interpreting data
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(DBE, 2011c). Whilst the Life Sciences curriculumvisages teachers that possess the
necessary knowledge to facilitate these skillgppears that many teachers lack confidence
in doing and teaching practical work (Motlhaband&haba, 2013), which may hinder the
implementation of this important aspect of the icutum in general, and impact negatively
on the teaching of the important of science pros&sks in particular. Based on an empirical
study conducted with ACE teachers studying at atsédrican university, Motlhabane and
Dichaba (2013) observed that teachers were relutbadraw up lesson plans on practical
work activities even when they had ample time tosdo This reluctance was caused by
teachers’ lack of confidence in doing practical kvoMotlhabane and Dichaba (2013)
recommended andragogical approaches such as dswissf lesson plans and role
modelling during professional development and tabowing teachers to perform practical
work activities before they teach them to theirmhess.

Shulmans’ subject matter knowledge also links ugh @pecific Aim 3, which includes the
nature of science. Specific Aim 3 relates to un@ading the applications of Life Sciences in
everyday life, as well as understanding the histofyscientific discoveries and the
relationship between indigenous knowledge and seieiihe knowledge that is taught in
respect of Specific Aim 3 always relates to subjeohtent. Specific subject matter
knowledge is therefore required so that teachemsusa it as the context for teaching about

various aspects of the nature of science.

According to Shulman (1986) there is a ‘pedagogmale’ to be paid when the teacher's
subject matter competency is compromised by lackproper training. By implication,
teachers that have been inadequately trained jecuibatter content knowledge are likely to
fall short in their pedagogical strategies. Teashare unable to assist their students
comprehend what they themselves do not understangks-Horsley & Matsumoto, 1999).
Research on teacher learning underscores the meegdrdfessional development to help
teachers understand amongst other knowledge alig, skibject matter content knowledge
(Birman et al., 2000; Putman & Borko, 2000; Loutksrsley & Matsumoto, 1999; Rollnick,
Bennett, Rhemtula, Dharsey, & NdlgvR008). Content-based professional development is
essential for teachers’ learning, particularly aneace subjects, where many of the teachers

possess inadequate subject matter content knowledge
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2.10.2 Curricular knowledge in Life Sciences

Curriculum knowledge, as stated by Shulman (193&n®&udes a complete set of programs
designed for the teaching of a particular subject specific topics. Curriculum knowledge

also includes a range of instructional materials tesaching specific subjects and topics
Shulman (1986). Shulman identified two importantmponents of curricular knowledge

essential for teaching, namely: lateral curriculkmowledge and vertical curriculum

knowledge. Lateral curriculum knowledge relatestd¢acher’'s awareness of the topics or
issues being discussed simultaneously in othersetasVertical curriculum knowledge

involves knowledge of topics taught in the samgextitarea in the earlier and later years in
school (Shulman, 1986).

In Life Sciences, teachers are expected to deei&p across grades, i.e. they need to be
familiar with similar topics taught at various gesd This is to enable them to create links
between students’ prior knowledge and new knowledge first section in Grade 10, called
Subject Orientation, is designed to prepare learf@r the FET phase, and is intended to
connect what learners learned in the GET (Natucariges) with what they will be learning
in the FET (Life Sciences). The Life Sciences sttbjeuilds on knowledge and skills
acquired from the Life and Living knowledge areaGRT (DBE, 2011c). Without attaining
this curriculum knowledge, teachers are unablectiexe the objectives as laid out in the
Life Sciences curriculum document. Hence, teacheesl to have proper knowledge of the

curriculum to implement the new changes.

Teachers also need to have vertical knowledgeeo€tinriculum within FET, so that they can
build on concepts and skills developed below theetu grade, and lay solid foundations for

development of knowledge and skills in higher geade

In a study conducted by Behar and George (1994astess how teachers used their
knowledge of curriculum during the implementatioh & new innovative model of
curriculum, it emerged that teachers' lack of culum knowledge, as well their ability to
use curriculum knowledge affected the implementatal the new curriculum model.
According Behar and George (1994), any diversiamfrthe traditional curriculum to an

innovative new form of curriculum requires amongsgny factors, appropriate re-
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conceptualization of the teaching role; a processensure that all teachers share a common
view of what the new curriculum entails; adminisitra support, and instructional guidance.
Development of teachers’ curricular knowledge sHotlierefore be an integral part of
teachers’ professional development, especiallyngur@form.

In his definition of curricular knowledge, Shulmamcluded not only the knowledge of
topics, but also the knowledge of the variety dftiactional materials available. Various
scholars believe that it is the lack of understagf primary principles of the curriculum
that prevents effective use of curriculum matertalsteachers (Lieberman & Miller, 2001;
Singer, Krajcik, Marx, & Clay-Chambers 2000; Wiggi& McTighe, 1998). Therefore,
professional development should incorporate timarfstructional planning, discussion, and
consideration of underlying principles of curricoiuto be more effective in supporting

implementation of innovations (Penuel, Fishman, #gucthi, & Gallagher, 2007: 931).

It is generally expected that curriculum reformIvidgting about new changes in teaching
strategies, approaches and techniques, (Vacirc88)20At the outset, teachers need
awareness of the philosophies of the new curriculbefore implementation (Stein,

McRobbie, & Ginns, 1999). In turn, teachers reqkinewledge of new curriculum so as to
change their philosophy (Brady & Kennedy, as citedBarnes, 2005). This has to occur
through teacher development, failing which, the lengentation of new curriculum becomes

unfeasible (Givens, as cited in Barnes, 2005).

2.10.3 Pedagogical Content Knowledge for Life/Biologicabciences

As argued by Adler and Reed (2002), content knogdealone is not adequate for teaching;
teachers need to further acquire subject knowlddgeeaching, i.e. pedagogical content
knowledge (Shulman, 1986). When Shulman (1986)t fidroduced the concept of
pedagogical content knowledge (PCK), he looked as ithe knowledge which goes beyond
mere knowledge of subject matter, but into the disien of subject matter knowledge for
teaching. Within the category of PCK, Shulman idelsi key aspects of representing the
subject matter. Shulman, (ibid) defined pedagogioatent knowledge as encompassing:
“the most useful forms of representation of thateas, the most powerful analogies,

illustrations, examples, explanations, and dematisetrs - in a word, the ways of
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representing and formulating the subject that miakeomprehensible to others....
Pedagogical content knowledge also includes an ratadwling of what makes the
learning of specific topics easy or difficult: tkenceptions and preconceptions that
students of different ages and backgrounds brirtg thiem to the learning of those

most frequently taught topics and lessons”, (p.9) .

In a subsequent editorial, Shulman (1987: 8) readdted PCK as a ‘special amalgam of
content and pedagogy that is uniquely the provimiceeachers, their own special form of
professional understanding’. In this way, Shulmanpkasized teachers’ combination of
content knowledge with pedagogical knowledge agrakto teaching. Likewise Loughran,
Berry and Mulhall (2012) assert that PCK does naiply involve use of a teaching
procedure because it works but it is about inte@ggatnowledge of pedagogy with content
together, so that the content is better undersbgdearners. As expressed by Loughran et al.
(2012), for the development of PCK, teachers neqmbssess good conceptual understanding
of the subject content. According to Loughran et(@012: 7) a teacher who uses strategies
such as illustrations, examples, explanations, egineaps to explore concepts within a
specific topic to challenge students’ thinking, aerstrates PCK. Use of such strategies
during teaching helps learners understand condwsgiter, bringing to the fore any possible

misunderstandings and difficulties (Loughran et2012).

In line with the principles of PCK, the South Afiit Life Sciences curriculum explicitly lays
down what the learners need to achieve by leartimgg Life Sciences concepts. The
curriculum document specifies that in the proce$smaking meaning and achieving
understanding of concepts and ideas in Life Scegrearners must:

* build a conceptual framework of science ideas;

e organise or reorganise knowledge to derive new mgan

* write summaries;

» develop flow charts, diagrams and mind maps; and

* recognise patterns and trends (DBE, 2011c:14).

The curriculum document further sets down othedgiof skills that the learners must attain

in the process of learning Life Sciences. Theskidecthe ability to:
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* analyse information/data;

* recognise relationships between existing knowledgknew ideas;
 critically evaluate scientific information;

* identify assumptions; and

» categorise information, (DBE, 2011c: 14).

The assumption here is that teachers have acaihieedesired PCK to facilitate these kinds
of skills during their teaching. In reality thougtgme of the teachers (if not many) may be
lacking not only in their PCK, but also hold a sdjpgal conceptual understanding of many
of the concepts to facilitate the kind of learniergvisaged in the curriculum documents. As
pointed out previously, teachers also need to tawenecessary knowledge and strategies to
teach process skills through the teaching of seié@meestigations.

Based on earlier research by Lederman, Gess-Newandthkatz (1994), it was believed that
both prospective or novice science teachers gdyngrassess little to no PCK. Along the
same line of argument, Smith and Neale (1989) ddirthat teacher training programs
regularly did not exert any significant effect ociesice teachers’ PCK. On the contrary,
based on an earlier study to examine the influexfcan intensive workshop on fostering
PCK growth among science teachers, Clermont, Keajand Borko (1993) reported a
significant improvement as a result of the worksh®imilarly, Van Driel, Verloop, and de

Vos (1998), made a case that both in-service agd@rvice training programs have potential

to result in changes in the teachers’ conceptidsaching and learning science.

Literature presents PCK in science as includingheds knowledge of science learners,
curriculum, instructional strategies, and assessri®bell, 2007; Magnusson, Krajcik, &
Borko, 1999). Whilst teachers generally possessethiéends of knowledge for teaching
science and various teaching strategies, the iattazh of a new curriculum automatically
shapes the evolution of new strategies in teachmdagogical knowledge. When the new
outcomes-based education was introduced in cosntike South Africa and Australia,
shifting traditional way of presenting science fatb a constructivist-based pedagogy to
better develop learners’ understanding of sciermecepts and phenomena, teachers were
faced with considerable challenges (Appleton, 2C&H#0). According to Appleton (2008),
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during curriculum change science teachers’ PCK seadlot of attention which may

hopefully be attained through teacher learninganous PD models and programmes.

2.11 Challenges relating to teacher knowledge in 8t Africa

As articulated in the CAPS documents, the Life Soss content framework focuses on
ideas, skills, concepts and connections betweem,thather than on listing the facts and
procedures that need to be learned. In principle,egmphasis here is on teachers moving
away from a teaching approach which presents seiasa rigid body of facts that must be
memorized. Without prescribing any particular instional strategies or methodologies, it is
evident in the CAPS documents that teachers of &diences are instead expected to present
the subject as a way of knowing, rather than meeehphasizing acquisition of facts and
information. Teachers have the freedom to expamitequts and to design and organise
learning experiences according to their local cwstances, including the availability of
resources. This indeed requires an autonomousdmope&tent teacher with regard to subject
matter knowledge as implementing this teaching @ggr requires deep understanding of

“higher order” concepts and perspectives from #daeter (Welch & Gultig, 2002).

The reality though, is that the majority of the BoAfrican teachers had been trained in a
system that promoted passive absorption of factsskills through rote learning (Nykiel-
Herbert, 2004) without critical reflection. Themas thus been a strong need for developing
teacher leaning programmes that would move teadhens this dogma of pedagogy, i.e.
teaching in an almost uncritical way, to a positwinere teachers reflect critically on their
teaching practices. The shift towards a learnetrednparadigm has indeed proven to be
complex for many teachers familiar with the tramhial top-down approach. Teachers need to
attain deep subject matter content/conceptual dalds knowledge as well as sound
pedagogical content knowledge in order to suppoyt i@novative approach such as the
inquiry-based, learner-centred approach. Findings fempirical studies conducted in South
Africa (Ngema, 2011; Hattingh, Aldous, & Rogan, Z0®illay, 2004) indicated that whilst
teachers conceived practical work as a ‘hands-cctivity, they relied mostly on
demonstrations as the main method of doing prdctvoak. During practical work, South
African teachers focus largely on basic sciencegss skills (Ngema, 201 Hattingh et al.,
2007;Pillay, 2004). These studies revealed that it watgust contextual factors such as the

63



lack of resources, large classes (as usually regpthat impact on the teaching of practical
work skills. The biggest challenge is that of limited teachezppredness to teach and
therefore engage learners in ‘hands-on’ practicatkwactivities (Pillay, 2004Rogan &
Aldous, 2005;Hattingh et al., 2007; Motlhabane & Dichaba, 201Bje results of these
studies clearly indicate a persistent gap betwlenry and teachers’ classroom practices.
South African teachers require experiential supporthat they can effectively use inquiry-

based teaching approaches.

2.12 Development of teacher knowledge through leaimg through CPTD

programmes

A number of scholars have argued that teacherswladge such as subject matter
knowledge, general pedagogic knowledge and pedagogntent knowledge can be

developed and enhanced through pre-service anehuice professional development such as
gualification programmes, specific courses, trajnmorkshops, etc., (Johnson, Hodges, &
Monk, 2000; Van Driel et al., 1998; van Dijk & Katann, 2007). Bertram (2011: 13) makes
a case that deep conceptual disciplinary knowlaugpls to be learnt in formal, structured
ways, which must be led by an expert who can omgathe knowledge systematically and
can make the conceptual connections clear. Onceteheher has developed this deep
conceptual knowledge, then he/she should be abdedess new knowledge (brought about
by curriculum reform), through the already existafigciplinary knowledge (Bertram, 2011).

The point of departure here is whether teachemiegrprogrammes can help practicing
teachers learn this kind of knowledge. So, thetista point for any professional

development programmes should be to ensure thaiatiwee of intervention planned must be
able to generate tangible evidence that it willedep transferable knowledge that can be

used in a classroom context.

Teachers however need more than deep conceptuallddge; they need conceptual
knowledge for teaching, i.e. pedagogical contemdwkadge. Although PCK as a construct
was widely explored, studies on approaches thatbsmamsed to develop teachers’ PCK
through teacher in-service programmes seem to idg facent (Clarke & Hollingsworth,
2002; Van Dijk & Kattmann, 2007; Henze, Van Driel Rerloop, 2008;Abell, Rogers,
Hanuscin, Lee, & Gagnon, 2008, Appleton, 2008). gkding to Van Driel (2010) earlier
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research studies paid little attention to the e$feaf continuing professional development
courses on expanding science teachers’ pedagogpoaént knowledge (PCK). Van Driel

(2010) is of the opinion that PCK development hasu$ed on pre-service teachers, within
the framework of initial teacher education. Alorgstline of reasoning, Botha and Reddy
(2011) also argue that the concept of PCK for albme remained theoretical, without it

being actively introduced into teacher training greammes, especially pre-service
programmes. This was largely due to the fact thathmrigor was directed towards the
evaluation of PCK as a construct, as opposed tlmerg practical examples of how teachers
can approach the teaching of specific content sopmcways that promote understanding
(Loughran et al., (2012).

Models and research studies such as those of ChadkéHollingsworth, 2002; Van Dijk and

Kattmann, 2007Henze, Van Driel, and Verloop, 2008bell, Rogers, Hanuscin, Lee, and
Gagnon, 2008, Appleton, 2008, address PCK in comignteacher education and training.
For example, Van Dijk and Kattmann’s model calletli€ational reconstruction for teacher
education (ERTE) epitomizes an integrated apprafdhCK, with the purpose of improving

teacher education. Van Driel's (2010) model oftoanng professional development for
science teachers’ PCK, borrows heavily from cerwiements of an existing model for
teacher professional growth by Clarke and Hollingtiv (2002). Appleton (2008) suggested
a mentoring approach towards professional develapwiescience teachers’ PCK, where he

argued for reflection on classroom support thak wiprove science teachers’ PCK.

2.13 Development of teacher knowledge through CPTDA South African

context

Qualification-driven and non-qualification programsnfor CPTD equally aspire to develop
teachers’ knowledge base. Whether through workshoggialification courses the objective
should be to expand teachers’ knowledge that wddlto improved teaching and learning.
The scenario in South Africa has been that marthetraining workshops (especially those
that are Departmental) have focused on ‘proposticknowledge of the curriculum’

(Bertram, 2011), i.e. how to implement the curnicua] to the neglect of the subject matter

content knowledge and pedagogical content knowléBgatwini, 2009, 2011).
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There are many factors to which South African teagh lack of rich conceptual
understanding of subject matter knowledge may b#bated. Firstly, the diversity in the
initial teacher training has meant that many of pinacticing teachers were inadequately
trained in subject matter content knowledge. Furntteee, many of the teachers are still
grappling with new content in their subjects whalolved (and continue to evolve) a result
of the curriculum reforms. For example, evolutioasanot taught in schools or colleges of
education until 2008, when it was included in thead& 12 curriculum. As a result, many
currently practising teachers who were not expdsedvolution topics during their initial
training did not understand the concepts they wexpected to teach (Stears, 2006;
Magubane, 2012; Ngxola, 2012). With the frequentygwriculum reform as well as the
inappropriate models of teacher development, tedehening opportunities have not met the
needs of many teachers. Another setback in thelolement of teachers’ PCK may also
arise as a consequence of teachers teaching otheidereas of subject expertise. This is a
fairly common scenario in the South African edumatsystem. No matter how capable the
teacher maybe, once they are made to teach otitgteestablished area of subject expertise,
they become considerably challenged (Loughran.e2@12).

The DBE and its relevant stakeholders has ackngeledhe superficial and generic nature
of many teacher development initiatives, callingtlo& strengthening of the CPTD models by
focusing more on key knowledge domains such asstiigect matter knowledge, deep
conceptual knowledge and pedagogical content krdyele Although knowledge is not

simply transferred from a learning programme to dlessroom context, careful planning of
PD programmes can however allow for developmenteatain knowledge that can be
applied in a classroom. For example, content knogdeworkshops should ‘focus on
developing teachers’ deep knowledge of the orgéinizaand structure of the discipline, not
simply on knowing facts about the discipline’ Bartr (2011: 19). Teacher training
workshops may also develop teachers’ PCK, for examphrough modeling new

instructional methods. Qualification driven CPTDogrammes also need to pay close
attention to these knowledge domains, ensuring tkathers have access to quality
programmes. The critical factor here is offeringstatned programmes with follow-up

support and ongoing mentoring and coaching of &achn classroom; strengthening
communities of learning; and providing adequateoueses for teachers to try out new

instructional strategies.
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Shulman’s work discussed above is significant irs $tudy because it provides a clear
perspective on how and why the revisions and tharganisation of the topics in the South
African Life Sciences curriculum have been essenBaulman’s position is that teachers
ought to be cognisant of the pedagogical justifocest for organising the discipline in a

particular way. The downside is that teachers areatways educated to understand the
context for these modifications. This has precidedgn the case in Life Sciences subject,
where constant amendments were necessary to lmtieulate the curriculum. Such

curriculum improvements however, should go handhand with the development of

teachers’ knowledge of the curriculum, the subjetatter, and general pedagogical
knowledge. These knowledge areas greatly influaeeehers’ PCK. Literature presented
here however suggests that teachers of Life Scsemay not have been particularly adept to
implement the changes, and hence, seen to be hgatlare at basic levels.

2.14 Conclusion

South Africa continues to develop policies and progmes to support ongoing development
of knowledge base for all teachers in view of thericulum changes. Nonetheless these
policies and programmes have very little impaaiewveloping teachers to appropriately meet
the demands of the curriculum. Part of the problesmhat the system has failed to
differentiate between the actual needs of teacteeddress the existing gaps in subject-
specific knowledge. CPTD in South Africa clearlgenls to place emphasis in developing
discipline-specific knowledge, ensuring the expansf teachers’ conceptual knowledge for

all subjects including Life Sciences.
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CHAPTER 3
THEORETICAL FRAMEWORK

3.1 Introduction

Constructivism is used as an over-arching theakeframework underpinning this study.
Within this broader framework, there are a numideéheories/conceptual frameworks. These
include Adult learning and motivation theories, CommunitedsPracticeand Pedagogical
Content KnowledgeThe following diagram illustrates the interconteeiness of these

smaller frameworks within the larger constructivisamework.

Constructivism

(Individual and Socia)

Adult learning theories and Communities of practice

Research questions 2 & 3:
How do Life Sciences teachers engage with learimmgntinuous professional
development programmes?

Why do Life Sciences teachers engage in ongoingitegthrough continuous
professional development programmes?

Pedagogical Content Knowledge (PCK)

Research questions 1 & 4:
What are Life Sciences teachers perceived profeakaevelopment needs in
terms of knowledge and skills?

What gains in knowledge in skills are achieved tigiolearning in continuous
professional development programmes?

Figure 3.1.1: A theoretical and conceptual framewdk for the study
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3.2 The Constructivist Epistemology

This research study is concerned with teacherstldement needs which should be guiding
teacher learning. Further, this study investigdiews teachers learn through professional
development programmes. Finally, the study examithesgains achieved through these
professional development programmes. Constructiviisnthis study is thus used on the

premise that for effective learning to occur, teashneed to determine: (1) what should be
taught, i.e. learning in professional developmemigpammes should be based on teachers’
actual development needs; (2) how it should behtaug. methods and strategies of learning
in CPD programmes should embrace adult learningrithe because teachers are adults; (3)
whether learning has been effective, i.e. evalnatd learning to determine the gains

achieved through learning.

Constructivism focuses on knowledge constructiahiarcontrasted with the positivist model
of learning. Instead of focusing on learning olgeshich are transmitted from one person to
another, learning occurs as the result of intevasti reflections, and experiences (Howard,
McGee, Schwartz & Purcell, 2000). Earlier theories positivism had hypothesized
knowledge as the awareness of objects that exispendent of any subject (Murphy, 1997).
This static, passive way of viewing knowledge water challenged by constructivists who
argued that knowledge does not have an objectivabeolute value (Glasersfield, 1995).
Most constructivists concur that: 1) learners stocnstruct their own learning; 2) new
knowledge is built on previous learning; 3) soaméraction plays a critical role in learning;
4) it is necessary to have authentic learning t&skseaningful learning to occur (Pressley,
Harris, & Marks, 1992).

The role of prior knowledge is emphasized in camdivism because it facilitates
connections between new and prior information (handt, 1992). Connections between
prior knowledge and new information are criticalidg teacher continuous learning as they
would facilitate conceptual change (Hausfather,1200hich can be transformed into good
PCK. Through establishing prior knowledge, teachd@ucation programs need to promote
approaches that will challenge teachers’ own pregptions so that they are better prepared
to deal with their learners’ preconceptions (Hatisfg 2001). The idea of prior knowledge
relates to Piaget’s individual constructivist persiive which posits that individuals construct
new knowledge from their experiences through thecesses of assimilation, where they

assimilate a new experience into an already egdtimmework; and through the process of
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accommodation, by modifying or reframing existingiolwledge to fit new acquired
knowledge (Bennett, 2005). The importance of teechenstructing their own learning, i.e.
self-directed learning, is underscored through Middial constructivism. Piaget viewed
knowledge as something which an individual conssriand re-constructs for themselves
(Thompson, 2001). Teachers as adults are expeztexgage in their own learning which is
self-regulated. According to Bell and Gilbert (199483) teachers often at their own
initiative, in their own time, at their own expenaed with a commitment to professional
development, engage in personal learning. Persibamatlopment as further expounded by
Bell and Gilbert (1994) is usually private, selitiamted and sustained. The teacher then draws
on this personal development when engaging witkagher development programme. In
their three-year study Bell and Gilbert (1994) fduhat through personal constructivism,
teachers bring to the teacher development prograndikerent ideas, beliefs, experiences,
concerns, interests, and feelings which facilitigarning. Individual constructivism is
therefore an important aspect that teachers shdwidg along to any professional
development activity so that they can benefit digantly. It is therefore important to
examine the extent at which teachers embrace #dwytiof individual constructivism through

engaging in own personal learning.

While knowledge is personally constructed, eachviddal's constructions are mediated by
the actions of others in a social setting (McRob&i& obin, 1997). So while individual
constructivism deals with the meanings that indiaid construct for themselves, social
constructivism moves beyond constructing meaniagsying learning as a process that can
be shared and discussed (Thompson, 2001). Soamsktractivists recognize the interplay
between the personal and the social aspects foningfal learning to take place. Other key
contributors to the conceptualization of social stauctivism (Bruner, Lave and Vygotsky)
argued that social interaction plays a fundamerdbd in the development of cognition.
Vygotsky (1978) was mostly recognized for his depetent of the concept of ‘Zone of
Proximal Development’, a high level of cognitivevd®pment attained when one engages in
social learning. In Vygotsky’'s opinion, in order boidge the gap between what the learners
know and what they ought to know, they need tazatithe social support system. Learning
according to Vygotsky does not occur in isolatibat it is a complex process that occurs as a
result of association with significant others. Tilea of placing an individual within a social
setting, as a social participant in the learningcpss lends itself to social learning. Social

learning as expounded by Vygotsky (1978) compleméaive and Wenger's (1991) theory
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of ‘situated learning’, which also emphasizes thgpartance of social learning. A critical
component in ‘situated learning’ is social interact amongst members involved in the
practice of learning, forming a ‘community of praet (Lave & Wenger, 1991). With the
introduction of the concept of Clusters, teachersegally convene in geographical groups for
professional development. In general, teacher @lssform sites of learning, and thus
conform to principles of communities of practices #ith personal development, Bell and
Gilbert (1994) found in their study that the exgecbenefits of working with other teachers
to improve teaching and learning were perceivedyrasiter. Teachers were able to share
information on what was happening in their classrepgiving support and feedback to each
other, offering suggestions for new teaching striae and suggesting solutions to problems.
This study will thus investigate the extent to whiearning within cluster groups enables
teachers to apply social constructivist approaches, whether learning takes place at a

meaningful level, imparting the necessary knowlealge skills to teachers.

3.3 Communities of Practice

As illustrated above, Communities of Practice areaial learning system. Wenger (2000:
227) views learning as an interplay between socmmhpetence and personal experience,
which combines personal transformation with evolutof social structures. Wenger (2000)
points out different modes of belonging to socgrhing systems. One of the key modes of
belonging includes engagement, i.e. doing thingetteer such as helping a colleague with a
problem. Imagination is another mode of belongigich involves the construction of an
image of oneself, their communities and of the @aofWenger, 2000: 227-228). These
images are important to reflect on people’s serfisgeli and of their participation in the
broader social learning systems. Alignment as aemofdbelonging means ensuring that
people are properly aligned with the required psses so that they can be effective beyond
their own engagement. Each of these modes of belgngontribute an important aspect to

social learning systems to ensure that they fundaiticiently (Wenger, 2000).

Communities of practice form the foundation of aiablearning system as they provide such
systems with the necessary coherence and compstehsdurther expounded by Wenger
(1998), coherence and competences of communitipsagtice are achieved througiutual
engagementi.e. through members interacting with one anotlestablishing norms and

relationships of mutuality. Secondly, members arana together by an understanding of a
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sense ofjoint enterprise Thirdly, communities of practice produceshared repertoireof
communal resources. For Wenger (1998) communitiggraxctice are important places of
negotiation, learning, meaning, and identity. Tbasceptual framework is an appropriate
tool for analysing teachers’ development, partidulthrough cluster-based training.

In spite of constructivism having originally beeaveéloped for schooling learners in mind,
there are certain points of intersection betweemstactivism and adult learning
characteristics. For example, Knox’s ideas complanthose of Piaget's constructivism.
Knox (1980) believes that adults learn continuallythey adjust and adapt to changing roles
and other conditions in life. Piaget had earligguad that learners learn by assimilation and
accommodation, which involves construction of navowledge from their experience, i.e.
by assimilating new experience into already exgstione, whilst modifying existing
experience to fit new experiences. This is pardidyl true in the context of changing
curricular, where teachers find themselves learmag material and assuming new roles

with constantly evolving curricular.

3.4  Adult learning theories
a. Andragogy

There seem to be a number of parallels betweentraotisism and the needs of adult
learners (Thompson, 2001). As discussed above&ep@rinciples of constructivism include
self-regulated learning, prior knowledge and auticdearning tasks for meaningful learning
to occur. Similarly, in viewing adult professiordgvelopment Knowles (1970) proposed a
concept of andragogy which is aligned with the tlgeof constructivism. Knowles’
Andragogical model distinguishes adult learningrfrpre-adult learning and is grounded on
the following assumptions (Knowles, 1998: 64-68;rivéan, 2001: 5):
* The need to knawAdults need to know why they need to learn somgtbefore they
undertake it.
* The learner’s self-concepAn adult learner has an independent self-conaegtcan
direct his or her own learning.
* The role of the learners’ life experiend&n adult learner comes into an educational
activity with a great volume of experiences whicacbmes a rich resource for

learning.
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* Readiness to learrAn adult learner has learning needs closely relédedhanging
social roles.

* Orientation to learning.An adult learner is problem-centred and interesied
immediate application of knowledge.

* Motivation. An adult learner is motivated to learn by internather than external

factors.

Knowles (1968) derived the idea of self-directearheng in adults from the perspective that
adults manage other aspects of their lives, andnerefore capable of directing, or at least
assisting in planning their own learning (Merria2001). The notion of self-directed learning
in adult learners has also been expressed by Smiasccited in Trotter, 2006) noting as one
of the traits of adult learners, the autonomy oécdlion of learning. As articulated by Trotter
(2006: 11)functional theoristsuch as Simpson, believe that ‘adults prefer am pheir own
educational paths, and most generally choose ddnehtopics and subjects that they could
directly apply in their own classrooms’. Similaripaloz (1999) asserts that adult learners
need to plan their own educational paths baset@inihterests and their classrooms. Trotter
(2006) contends that teachers should be givenudigitto form their own professional
development, dealing with what interests them am@dtwhey feel they need to learn for

effective learning.

Carlson (1989) related Knowles’ seven step prodessworking with adult learners:
cooperative learning climate, mechanisms for muplahning, diagnosis of learner needs
and interests, formulation of learning objectivesdd on the diagnosed needs and interests,
sequential activities for achieving the objectiveglection of methods, materials, and
resources, and evaluation of learning (Thompso012®).

Gibb (as cited in Trotter, 2006) earlier developdtht is now called the ‘functional theory’
of adult learning. In this theory, Gibb observedl&ilearning, and later proclaimed that their
learning should be problem-centred and meaningfid. against this backdrop that Knowles
reiterated the key assumptions about adult learmieimg problem-centred, where adult
learners are interested in immediate applicatioknmiwledge. Adult learners are motivated
to learn if the subject matter is relevant to theeirrent role and transition period (Brundage
& Mackeracker, as cited in Trotter, 2006).
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Adult learners also use experience as the mairuresdor learning (Knowles, 1968). This
proposition has been backed by many scholars imguebrly functional theorist Linderman,
Brundage, & Mackeracker; Smith, and Knox (as citedTrotter, 2006). Another key
assumption made by Knowles was that related tordhe of teachers’ experience when
participating in a learning programme. In Knowlpsrspective, an adult learner has learning
needs related to changing social roles. TeacHetfeoSciences in this study are a case in
point. As a result of ongoing curriculum reformadbers continuously develop new learning
needs related to their new teaching roles.

b. Adult motivation to learn

Motivation is required to stimulate learners to tém participate in learning, and is also
needed throughout the process of knowledge construPalmer, 2005: 1855). In Palmer’s
view, constructivist theory includes motivation asnhecessary prerequisite and co-requisite
for learning’ (p. 1855). In the opinion of Barlow®(Q02), teachers who have an intrinsic need

to learn are likely to be satisfied.

Teachers' motivation to engage in professionahiagrcan be viewed within the context of
Maslow's theory of human motivation which is based satisfying a hierarchy of needs
(Bennett, 1994; Barlow, 2002). The teachers’ dedioe participate in professional
development may be seen as a way to satisfy tlesieldpment needs. Whilst Maslow’s
levels of needs include physiological needs; safeds; belonging needs; esteem needs; and
self-actualization needs, it is likely the highevéls, i.e. belonging need, esteem needs and
self-actualization needs that relate to teachersvebpment needs. For example,
collaborations with other teachers of Life Scienedsere practical solutions to teaching
challenges may be shared are pivotal. This senseeloinging would include teachers’
affiliation to different teacher-social structuresuch as Cluster groups (teacher
networks/learning communities), where there is etgreinteraction and information-sharing.
At a higher level of need, teachers generally @eiracquire content-related knowledge and
overall pedagogical content knowledge which is ddikio the development of their self-
esteem and confidence to implement the new cuummeuHence the need to increase one’s
scope of knowledge may well fit into Maslow’s esteaeeds category. At the highest level
of hierarchy, i.e. self-actualisation, adults depehn urge to solve complex problems, a sense
of autonomy and self-directedness, an outcome aftwik well developed individuals.
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Self-reflection is important in determining motiat to learn. As noted by Bandura (1986),

self-reflection i.e. intrinsic reinforcement, inflnces learning and behavior which then brings
some form of internal reward and a sense of acashmpknt once learning has taken place.
Through self-reflection, is self-efficacy belieéi.people’s judgments of their capabilities to

execute courses of action required to attain dégypes of performances (Bandura, 1997:
391). Self-efficacy beliefs form the basis for hummaotivation and personal accomplishment
(Bandura, 1997). Teachers’ beliefs about their cetepces are thus likely to determine their

engagement in continuous learning.

Motivation is important not merely because it imgs learning but because it also mediates
learning (Wlodkowski, 1999). Learners who completelearning experience feeling
motivated about what they have learned are moedylifo have a continuing interest in and to
use what they have learned (Wlodkowski, 1999). inference drawn here is that motivation
arises intrinsically from the learner and extriadlic from the learning experience.Whilst
Knowles (1968) considered an adult learner to bansically motivated, Tough, in Knowles
(1998: 68) established through his research, tdalt antrinsic motivation to learn is often
hindered by barriers such as inaccessibility ofrigg opportunities, time constraints, and
programs that disregard principles of adult leagniempirical studies have shown that other
factors such as lack of finance, workload, etderotieter adult learners from participating in
continuous learning. Clearly, the intrinsic as wali the extrinsic motivation to learn

reinforce each other for successful learning.

More often than not, it is the deep social resguli, i.e. need for competence and being
effective at what one does that drives learningragreedults (Wlodkowski, 1999). During any
curriculum change, teachers feel externally prggelhto learning. For successful learning
however, the extrinsic goal to learn needs to Wieeselorsed and adopted with a sense of
volition (Ryan & Deci, 2000: 55). Contextual factosuch as the quality of learning
programmes and the personal will to learn may eithieder or promote motivation. In
essence, there has to be a balance between iotandi extrinsic factors which motivate
teachers to learn. Individual teachers that develtggnal motivation to engage in continuous
learning need support from relevant authoritiegenisure that external factors that are likely
to impinge on teachers’ enthusiasm to learn amsiedited.
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3.5 Pedagogical content knowledge

Literature suggests that teachers’ pedagogical eabnknowledge was affected by the
constructivist view (Geddis, 1993). For many teasheahe transition toward the
constructivist-based teaching practices has beatfledging (Wildy & Wallace, 1995).
Drawing on the discourse on the domains of teakhewledge under the literature review,
this study also uses PCK as one of the underpinoamgeptual frameworks of the study.
With the study contextualized in the field of Lixiences, specific attention will be paid to
Science PCK.

Shulman’s (1986, 1987) construct of PCK has beatelyiaccepted as a significant domain
in teachers’ knowledge. PCK has however been aoedtdifferently by various scholars.
With different models of PCK having been developdte ongoing dialogue has been
whether PCK should exist as a separate constroot fsther knowledge domains. Gess-
Newsome (1999) conceptualised the nature of PCKiogmising two different

epistemological views: amntegrative and atransformative view. An integrative view

considers PCK as part of teacher knowledge as alewhmmprising subject matter
knowledge, knowledge of pedagogy, knowledge of iculum, and other knowledge

domains. The integrative model PCK is conceivedhasoverlapping of three constructs:
subject matter, pedagogy, and context (Karaman2)20ILhe integrative model has no
defined boundaries between knowledge domains. relnsformative model on the other hand
considers PCK as a distinct knowledge which arfses1 the act of transforming other
domains of knowledge such as the subject mattewleutye through experience, which

develops into a new form of knowledge (Appleton0&0

Shulman’s model is seen to be transformative bechesviewed PCK as a special domain
since it is a unique knowledge for teachers toveelsuccessful teaching. Whilst Grossman
(1990) proposed a transformative PCK model withr foomponents and Magnusson et al.,
(1999) a five-component model, they followed Shulearansformative model explicitly.

Advocates for the transformative model consider RGKa distinct knowledge which arises
from the act of transforming other domains of knedge such as the subject matter
knowledge through experience for the purpose afhieg, which develops into a new form

of knowledge (Appleton, 2008). Magnusson et al.9@9 and other proponents of

76



transformative models reason that other knowledgeains such as the knowledge of subject
matter; pedagogy; curriculum; school context; etlooal aims, etc., all act as prerequisites
for the transformation process. Similarly, Applet®@906) contends that when developing

their science PCK, teachers draw on these varinawledge domains.

The position taken in this research study is tatansformative PCK, drawing largely on

Shulman and Magnusson’s models. PCK is an appbetpetence, founded on foundational
knowledge, one of which is the subject matter kmalgke. Teachers with underdeveloped
subject matter knowledge for example lack deepcmhected understanding of the subject.
They are unlikely to present developed PCK, thatwishulman expressed as “useful forms
of representation of ideas, the most powerful agiak) illustrations, examples, explanations,
and demonstrations-in a word, the ways of reprasgaind formulating the subject that make
it comprehensible to others” (Shulman, 1986: 9)n¢ée this study argues that professional
development activities aimed at teachers need agpafgem with as much knowledge from

various domains such as subject matter knowledgmable teachers to develop their PCK

for successful teaching.

Integrative models reflect mostly initial teachetueation programmes since they often
present a wide range of components (Kind, 2009n3formative models of PCK on the
other hand tend to focus on subject-specific PCld are more appropriate for already
practising teachers (Kind, 2009). This researchysta also concerned with development of
PCK for practising Life Sciences teachers andighathy it is aligned with the transformative

model.

a. Subject matter knowledge

It has long been argued that the development ehtga’ pedagogical content knowledge is
influenced by their subject-matter knowledge (Sharign1986, 1987; Rollnick et al., 2008).
As a result of the science curricular reforms, Wwhdemand a shift towards teaching for
understanding, teachers have had to grasp deebiginlgl structured content knowledge and
conceptual understanding. It is this sound contknbwledge and rich conceptual
understanding that allows the teacher to transfdhm subject matter to produce
representations that are pedagogically powerfulif8an, 1987) to improve student learning.
Strengthening subject-matter knowledge thus cami® to the development of stronger
PCK. Expanding on the description of subject mdtterwledge, Carlsen (1999) included the
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‘nature of science and technology’ as a compongsiiloject matter knowledge which relates
to Specific Aim 3 of the South African Life Sciemsceurriculum. As discussed above, there is
a need to strengthen Life Sciences teachers’ kmmgeleand skills of conducting
investigations/practical work so that teacherseféectively teach these process skills.

Since transformative models support subject-spedfCK, it is important that teachers
possess good command of content-specific subjettermaowledge. Shulman (as cited by
Rollnick et al., 2008) earlier raised concern abibat fading of discipline-specific subject
matter from programmes of teacher education inUWsA. Rollnick et al. (2008: 1366)
explain that the disappearance in content was liagi@ped by the notion that pedagogy was
a ‘content-free skill’, which the assumption thaai¢hers had adequate content preparation
during their training. Limited content backgroundaiynlead to teachers’ over-reliance on
transmission methods of teaching and superficialaisontent, which has occurred in South
Africa (Rogan, 2004). Subject matter knowledge andparticular, discipline-specific
knowledge is an important domain that needs spettahtion, especially in view of the
content changes taking place in science curricwéhin the broader curriculum reform in
South Africa. A teacher's PCK becomes challenge@rwieaching specific content that
he/she has little familiarity with (Loughran et,aR006, 2012), restricting the art of
transforming SMK into successful PCK. The teacheostent knowledge must be strong and
coherent in order for a teacher to use PCK.

Research is ongoing to find the best practice ow Boience teachers can successfully
transform SMK and develop their PCK through praf@sal development programmes. For
example, Loughran et al. (2008, 2012) developedamédwork that can be used during

teacher development programmes such as workshoekcibscience teachers’ PCK. This

PCK framework has two elements, the CoRes (CorRRemiresentations) and the PaP-eRs
(Pedagogical and Professional —experience Repesjoithe CoRe presents an overview of
the particular content taught when teaching thect@mughran et al., 2004, 2008, 2012). The
CoRe includes aspects such as what students hdearto (content to be taught); how the

concepts fit within other; and why it is importdat students to learn that material.

The PaP-eRs, which are narrative accounts of tesicRe€K, are designed to unpack a
teacher’s thinking and actions in teaching speapects of science content. Loughran’s

PCK tool has presented a framework to help teadtefine PCK for teaching each specific
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topic in their subjects. This approach has beed bgether researchers including some from
South Africa (Rollnick et al., 2008; Ratcliffe, 28)0

b. Pedagogical Knowledge

Whilst SMK plays a much dominant role in the depatent of teachers’ PCK, other
knowledge domains also contribute. Shulman (198d&8ined pedagogical knowledge as
broad principles and strategies of classroom manage and organization that appear to
transcend subject matter. In line with a transfative view of PCKMagnusson et al. (1999)
views this domain as thEnowledge of Instructional Strategies and Represents for
Teaching Sciencél’his domain comprisesvo sub-domains: knowledge of subject-specific
strategies and knowledge of topic-specific str&ggiMagnusson et al1999. Subject-
specific strategies deal with approaches for temrhi science subject, such as inquiry-based
approach (Park & Oliver, 2008). Topic-specific saes on the other hand include specific
approaches for representing concepts of partidolsics (Magnusson et all999; Park &
Oliver, 2008).

c. Knowledge of learners

Magnusson et al. (1999) assert that a teacher kkeeaddedge of learners’ understanding and
beliefs about science in order to be able to pteseapecific topic. This knowledge domain,
according to Magnusson et al. (1999) includes kedgé of the requirements or prerequisite
ideas and skills that students will need to leaapecific scientific topic. This also includes
teachers’ knowledge of different approaches thadesits will use to learn specific
content. According to Magnussson et al. (1999ative teachers should recognize the
varying needs of their students and have knowled@® appropriate strategy for a particular
type of learner in a specific subject area. In kmewledge domain, Magnusson et al. (1999)
also included the ‘knowledge of areas of studerdticdity’, which includes teachers’
knowledge of content areas that students will folifficult to learn. @nsistent with
Magnusson et al. (1999Park and Oliver (2008:265) affirm that to effectivput PCK to
use, teachers need to possess knowledge abouérnssuadonceptions of particular topics,
learning difficulties, motivation, and diversity irability, learning style, interest,

developmental level, and need'.
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d. Curriculum knowledge

Although Shulman (1986) considered curricular krengle to be separate from PCK, he
acknowledged its contribution to teachers’ PCKtHis category Shulman included aspects
of knowledge about curriculum materials availalde teaching particular subject matter as
well as about both the horizontal and vertical icutar for a subject, a concept that was later
accentuated by Grossmatf00. From a science perspective, Magnusson et ad9)1&fer

to this category a&nowledge and beliefs about science curriculufhis component can be
further divided into two sub-domains: mandaggzhls and objectiveandspecific curricular
programs and materials Magnusson argued for inclusion of curricular Wiedge PCK
citing that it is knowledge of the curricular masés that divide the content specialist from

the pedagogue, which is a defining factor of PCK.

Goals and objectivesincludes knowledge of and the ability to articulageals and
guidelines. This includes knowledge of relevaandards, district, state or national and also
includes knowledge of the vertical position of th&ibject within the progression of student

learning Magnusson et al., 1999)

Specific Curricular Programs and Material3his includes the knowledge of programs and
materials for teaching that are specific within@méin and also the specific relevant sub
topics within that domain. Teachers must be md@ntaware of certain programs or
instructional supports; they must also be knowletige of the learning goals of these

programs in order for the effective implementatdithe programs.

e. Knowledge of Educational context

Knowledge of educational contexts is knowledge diosls, classrooms and all settings
where learning takes place (Shulman, 1986). Adngrtb Turner-Bisset (1999) there are
contextual factors that have a significant impant teaching performance affecting the
development and classroom performance. Turner-Bies@d a range of contextual factors
that affected teaching performance such as the aypesize of school; the class size; the
level and quality of support for novice teachelng tjuality of relationships in the school, and
other pertinent factors (Nichol & Turner-Bisset,08246). Ernest (2006:19) included such
contextual factors as knowledge of other teachdemartmental and school location of

teaching resources; knowledge of assessment systeangolicies; knowledge of the school
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ethos, and of the school and departmental expentatoncerning the role of the teacher.
This knowledge ‘extends beyond the school, to th@kedge of its broader social, cultural,
ethnic and geographic contexts’ Ernest (1989:1%oudedge of school context is therefore
among the most powerful determinants of the classrapproach employed by the teacher.
In South Africa, where there is such diversity oftare, religion, socio-economic status and
language, it is particularly important for teachéwsbe aware of such diverse contextual

factors in order to develop the full potential ath individual learner.

f. Knowledge of Educational Ends, Purposes and Values

Shulman included in his list, knowledge of eduaadioend, purposes, and values, and their
philosophical and historical grounds. The Southoain curriculum has laid down a number
of educational ends, purposes and values for lethearners and teachers. It envisages
teachers who are qualified and competent, who aatl as mediators of learning amongst
many roles. It envisages a teacher who createsfaleat, independent, multi-skilled lifelong
learner who has respect for the environment andheaability to participate in society as a
critical and active citizen. With each school sebjeutlining purposes related to the
development of knowledge specific to the subjeefichers are envisaged to be the key

facilitators for the development of this knowled@BE, 2011c).

In summary, the theories discussed above weretodegaime the study as follows:

Adult learning theories were used to frame somehefopen ended questions as well as
closed-ended items of the questionnaire. Data médairom these questions will also be
analysed using adult learning theories. These mumssin the questionnaire dealt with aspects
such as teachers’ preferred methods of learningnglyorofessional development as well as
their motivation to learn. Because teachers ardt delarners, it is envisaged that gathered
data will shed light on how teachers construct rthearning, for example, whether the
surveyed teachers exhibited the features of adaliners such as self-directed learning.
Communities of practice as a complementary cone¢pltamework will be used for
analysing data pertaining to learning that takexelin teacher clusters. Teacher clusters
provide a platform for shared learning, and cansthne appropriately analysed using

‘Communities of learning’ as a framework.
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Data on teachers’ content and pedagogical neetlbavdnalysed using PCK as a conceptual
framework. This framework is envisaged to demonstrile extent to which teachers
surveyed had developed their content and pedaddgioavledge, which shapes their overall
PCK.

3.6 Conclusion

From a constructivist perspective, learning in tlid self-regulated and thus mediated by a
number of factors such as the intrinsic motivationlearn, self-efficacy beliefs, social
interactions, and learning needs. These factéestahe level of learning teachers may attain
in any professional development opportunity. Cwiugl factors such as program factors
also have an impact on teacher learning. Becaasaihg is contextual, the development of
teachers’ PCK is influenced by such knowledge alsjesti matter, pedagogy, learner

characteristics, curriculum, contexts and educatiwalues.
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CHAPTER 4

RESEARCH METHODOLOGY

4.1 Introduction

The purpose of this chapter is to describe andfyuste methodological approaches and the
methods selected to explore and understand Lifen8es teachers’ engagement with, and
learning through professional development programinmiEhe following methodological

aspects are presented:

= The approach and design of the study
= Data collection strategies and procedures
= Data analysis

= Validity, reliability, ethical issues and study ltations.

To summarize, the study explores Life Sciencexhees’ engagement with ongoing learning
through professional development programmes. MgueciBcally, the associated sub-

guestions explored are:

1. How do Life Sciences teachers engage with learmngontinuous professional
development programmes? i.e. what methods of gsmfeal development

programmes do they use?

2. Why do Life Sciences teachers engage in ongoingnileg through continuous
professional development programmes? i.e. whatteaehers’ attitudes and

motivation towards learning through professionaledepment programmes?

3. What are Life Sciences teachers’ perceived prajassidevelopment needs in

terms of subject matter and pedagogical knowledgesaills?

4. What gains in knowledge in skills are achieved digio engaging in continuous

professional development programmes?
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4.2 Research approach

To answer the critical questions of this study, igaemh methods research design was adopted.
The central premise of mixed methods as arguedrbgvill and Plano Clark (2007) is that
blending quantitative and qualitative approachewides a deeper understanding of research
problems than either approach alone. Many resequastions are best and most fully
answered through mixed research solutions (Joh&sOnwuegbuzie, 2004: 18). Whilst the
mixed methods approach to data collection may leeen used for many years before, the
actual concept is fairly recent in social scieregearch (Cresswell & Plano Clark, 2007). As
such there has been an extensive dialogue in art &f conceptualize mixed methods, with
diverse definitions and descriptions suggestedhdldsori & Teddlie, 2010). Scholars such
as Guba and Lincoln (1994); Tashakkori and Ted(t@03) emphasize a methodology
orientation and reduce the emphasis on the philesap assumption, which includes
everything from the worldview, including the whaiesearch process from the beginning to
the end (Tashakkori & Teddlie, 2010). The ‘methqois’spective on the contrary focuses on
the procedures of data collection, data analysid, @ossibly, interpretation (e.gCreswell,
Plano Clark, Gutmann, & Hanso2003; Onwuegbuzie & Teddlie, 2003; Tashakkori &
Teddlie, 2003).

Against the backdrop of these divergent views, @kkbri and Teddlie (2010) suggest a
more inclusive way of conceptualizing mixed methoelsearch, one which recognises that
some researchers will operate from a ‘methods’nteitgon, others from a ‘methodology’
orientation, whilst others may take a philosophimaéntation. Johnson, Onwuegbuzie, and
Turner (2007) have since reviewed their earlierinigdn and proposed a composite
description of the mixed methods research. Johesa@h. (2007: 123) view mixed methods
research as that in which elements of qualitativé guantitative approaches are combined
with the aim to increase the breadth and depthnoetstanding the research problem and
enable corroboration. This is achieved by use alitiive and quantitative viewpoints, data
collection, analysis and inference techniques (Sohret al., 2007). Similarly, Creswell and
Plano Clark (2007) consider a mixed methods rekeatesign within philosophical
assumptions but also within a ‘methods’ orientatidefining it as follows:

‘Mixed methods research is a research design witlogophical assumptions as well
as methods of inquiry. As a methodology, it invaly#hilosophical assumptions that

guide the direction of the collection and analgdiglata and the mixture of qualitative
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and guantitative approaches in many phases inetbearch process. As a method, it
focuses on collecting, analyzing, and mixing botlargtitative and qualitative data in

a single study or series of studies. Its centrage is that the use of quantitative and
gualitative approaches in combination provides #ebainderstanding of research

problems than either approach alone’ (Creswell &BIClark, 2007: 5).

The underlying argument for this all-encompassirginition has been to merge the
divergent views for better understanding of mixeetmds as a research process. With all
these views amalgamated, Tashakkori and TeddliEd)2@onetheless caution against a broad
conceptualization of mixed methods which can paodégt raise the problem of the

‘misappropriation of other designs as mixed methods

A pragmatic approach was adopted for this studggiatism enables the use of mixed and
multiple methods to meaningfully generate informatto address the research questions
(Morgan, 2007). To Patton (2002: 72), a pragmatpreach in research allows for
‘methodological appropriateness’. In expounding thdtion, Tashakkori and Teddlie (2010:
132) posit that a pragmatic standpoint ‘has nonsethodological requirements for social
inquiry, but rather has a consequential action-dedge framework to guide inquiry’. Hence,
a pragmatic inquirer may select any method basedsoaptness to the situation at hand.
Instead of focusing on a set of methods, emphassbkeen placed on the research problem

using all the approaches available to understamgrbblem in this research.

The results of pragmatic inquiry are viewed as risses that become acceptable in terms of
their transferability in different situations (Ta#fkori & Teddlie, 2010). So, from a

pragmatic stance, the researcher works backwardamdrd between specific results and
their general implications (Morgan, 2002). A mixegthods approach operating within a
pragmatic paradigm thus becomes an ‘active andtiter process of establishing warranted
assertions as they are applied in new experier{@@shakkori & Teddlie, 2010: 132-133).

This process was evident as the process of enquiiglded, which is elaborated on in the

sections below.
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4.3 Research design

Data was collected through a survey using a questice. The questionnaire comprised
closed-ended questions (dominant) and open-endestigns. In-depth interviews were later
conducted with Subject Advisors. The subsequentepth, semi-structured interview
instrument consisted of questions intended to eg@ome of the teachers’ responses as well
as standard questions exploring Subject Advisagaegal perspectives on teacher continuous
professional development.

There are several key principles that researchensider as they navigate the complex
process of mixing methods during research, (Crds\®0D9). One of these principles as
noted by Creswell (2009) is determining whether riiiged methods design is fixed and/or
emergent. In fixed mixed methods designs, the Gsgialitative and quantitative approaches
is pre-set and planned beforehand. In emergentdnixethods designs, the use of mixed
methods emerges during the research process (CGre2@@9). A fixed mixed methods
design was initially planned for the study. Howewme significant trends emerged from
the first set of data which necessitated furtheangxation. The study subsequently added
emergent aspects to the design, however with thater part of data collection leaning more
towards the fixed mixed methods design, (Cres\26I09).

Within each of the mixed methods research desigesythe procedure or timing for data
collection may be concurrent, sequential, or parglDnwuegbuzie & Johnson, 2006). As
indicated above, responses from teachers’ questi@:were explored further thorough
interviews with Subject Advisors. In addition, intention programmes were designed to
address some of teachers’ concerns highlightedemtiestionnaire. More data was collected
during these interventions. Data collection wasrdftge sequential in nature. In the
sequential approach, the first data is collectadhlftptive or quantitative), and the results
inform the second form of data collection. The ahare enables the researcher to elaborate
on the findings of one method with another meth@iegwell, 2009). The following

diagrammatic representation shows a summary adés&gn process.
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Phase 1 Phase 11

QUAN data Intervention
collection and programme
analysis
Survey

gual/quan data

collection:
\ Open ended-
qua| data Questionnaire
collection and
analysis \
Interviews qual/quan data
analysis
Inference Inference
Meta-Inference
Confirmatory D —

Source: Adapted and modified from Tashakkori & Ted(P003: 668)
Figure 4.3.1: A Sequential Mixed Method Design fothe study

As presented in figure 4.3.1., there was a secaiemtixing of quantitative and qualitative
approaches where the quantitative was predominaarttbe qualitative design (indicated as
QUAN/qual). Findings from this first phase influeacthe collection of further data during

the second phase.

Mixed methods research may include the embeddadgtrlation, exploratory or explanatory
research design types (Creswell & Plano Clark, 200his research study employed a
triangulated mixed method design. The purpose @ttlangulation is to gather independent
but complementary data on the same topic to bestrstand the research problem (Morse, as
cited in Creswell & Plano Clark, 2007). The desigmised as a way to compare and contrast
guantitative statistical results with qualitativendings or confirm, cross-validate, or
corroborate findings within a single study (Credveglal., 2003). The triangulation design
included both the aspects of ‘validating’ variahtraangulation as well as ‘multilevel’ model

of triangulation. As described by Creswell and Bl&lark (2007) the validating model is

used when the researcher wants to validate anchdxpa the quantitative findings from a
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survey by including a few open-ended qualitativesjions carefully embedded within the
guantitative instrument. These qualitative respsnsagether with in-depth interviews
provided data that was used to validate and el&bdah@ quantitative survey findings. The
multilevel model of triangulation used in this spudvhere data was sought from teachers as
well as Subject advisors who are at different Is\adl hierarchy, served to address different
levels within a system (Creswell & Plano Clark, 2ZR0Findings from each level (teachers
and Subject advisors) were merged together duntegypretation to better understand the

phenomenon.

The main purpose of this study was to explore thtune of learning and development
through Professional Development programmes foches of Life Sciences. Teacher
learning through professional development programnge a multifaceted process. In
exploring this complex construct, | sought to ustlemd: the general perception around CPD
programmes; motivation for such learning; the peexk level of need for development in
specific knowledge domains and skills; differentBCépportunities available and pursued by
teachers; and the perceived growth as a resulhigdgng in such programmes. With such a
range of factors to explore, it was fitting to tak@ragmatic approach using both qualitative
and quantitative methods sequentially to allowdaobust enquiry, taking advantage of the

strengths of each of the approaches.

4.4  Sampling procedure

Tashakkori and Teddlie (2010: 356) define samphasga process of selecting a subset or
sample unit from a larger group or population deiast’, with its purpose to answer the
research questions. In this research, | neededpresentative sample of teachers from
KwaZulu-Natal province from which | could generalizZThe KwaZulu-Natal Department of
Education is divided into twelve districts as shownTable 4.4.1 below. Of the twelve
districts, eight are rural. Three are largely ruvath a fair mixture of urban areas. Only one
district is considered predominantly urban. A tadélthree districts were selected for the
study, two rural and one with a rural-urban spRural’ schools in this study included all
those situated in Traditional Authority areas ireprimarily community owned land, as well
as those in the commercial farms. ‘Urban’ schoontduided those in the metropolitan areas

and well as those in the peri-urban, i.e. in tovpsknd informal settlements.
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Table 4.4.1: Districts in KwaZulu-Natal province ard their geographical form

District Name

Rural/Urban

a. Pinetown

Predominantly urban

b. Ugu Rural/Urban - predominantly rural
c. llembe Rural

d. Umlazi Rural/Urban - predominantly urban
e. Sisonke Rural

f.  Othukela Rural

g. Umzinyathi Rural

h. Umgungundlovu Rural

i. Amajuba Rural/Urban

j- Uthungulu Rural

k. UMkhanyakude Rural

[.  Vryheid/Zululand Rural
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Source http://www.cohsasa.co.zalinstitution-district/umdeT hekwini combines Pinetown and Umlazi)

Figure 4.4.1: Map showing the districts in KwaZuluNatal

The three districts sampled for the study were dddistrict 1, District 2 and District 3 for
purposes of keeping them anonymous. Districts 12aweére completely rural whilst District
3 had an urban/rural mix. Sampling of these distngas purposive. According to Johnson
and Christensen (2008: 239), in purposive samplitfte researcher specifies the
characteristics of a population of interest. Iniadd to being rural, districts 1 and 2 had been
the lowest- performing in the National Examinatidos Grade 12 in the year preceding
collection of data for this research study (Distldeing the worst performing and District 1
was second worst performing). Life Sciences wasadrtbe subjects in which learners were
performing poorly. One of the key objectives oftktudy was to examine teachers’ needs for
professional development in Life Sciences knowledged skills. In view of these
development needs, this study aimed to explore vilyswhich teachers were developed
professionally on an ongoing basis, and whetheshia perceived these PD efforts to be
effective. These districts therefore potentiallysgpessed rich and valuable information that
would answer these critical questions of the stédiyrough not poorly performing, District 3
had a rural/urban mix which would have potentigdlpvided a different dynamic from the
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two completely rural districts. In essence, botinppsive and convenience sampling were
used in selecting these districts. Although conmece samples are not the best way to go
(Johnson & Christensen, 2008), it was necessargngsure representivity in terms of
demographics by selecting at least one rural-udistnict (District 3) for the study.

During the second phase of the study, the samptenamowed down to include only District
2. As indicated above, district 2 had been flaggedhe worst performing for the Grade 12
National Matriculation examination results. De V&rydom, Fouche, and Delport (2005:
328) elucidate that in purposive sampling a paldicgase is chosen because it illustrates
some feature or process that is of interest forsthdy. Participants are selected because of
the data they hold (Creswell, 2010). Tashakkori &addlie (2010: 358) describe this type of
sampling as a ‘critical case’ sampling scheme it technique involving selection of
groups or individuals, based on ‘specific charastes because their inclusion provides the
researcher with compelling insight about the phesoon of interest’. Whilst the majority of
the teachers from District 2 who participated ia #econd phase of the study had completed
the first survey questionnaire, a few had not beamn of the first set of data collection, i.e.
had not completed the questionnaire. Termed bystohand Christensen (2008: 256), this
mixed method sampling procedure is a ‘parallel danmplation criterion’. According to
Johnson and Christensen (2008) a parallel samlagore indicates that the samples for the
guantitative and qualitative components of the aegdeare slightly different but drawn from

the same population.

Macmillan and Schumacher (2010) point out that dgijnent can be made about which
subjects to select to provide the best informatmaddress the purpose of the research. The
choice of District 2 was informed by the need totdbute to the development of Life
Sciences teachers’ knowledge and skills. Havingaiobt findings from the first phase
highlighting great need for development in certgpecific knowledge domains, the purpose
of the second phase was to obtain first-hand dathemefits achieved through participation
in a professional development programme. Henc® @®grammes in the form of training
workshops were designed for teachers based ondkpressed needs. As indicated above,
the choice of District 2 for further study was tdaage extent informed by poor learner
performance in the district. Therefore any poténienefit that would be derived from
participation in a CPD programme was directed esé¢tteachers.
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4.5 Profile of the districts

District 1

District 1 is a rural district with a total of 6¢iublic schools. About 70% of the schools have
a quintile ranking of 1 and 2 (DBE, 2013b). A qiats a school ranking system that assigns
a poverty score based on the relative poverty efcimmunity around the school based on
the unemployment rate, income and level of educatithe quintile score ranges from
quintile 1 to 5, with quintile 1 being the poores$the poor, and quintile 5 being schools that
are affluent. In terms of the performance in Nagio€ertificate examinations, this district
had been the second worst performing in the yeacgaling data collection (DBE, 2011a,
2012). Because of poor learner performance, tlsigicli was targeted for intervention by the
KZN Department of Education which was set to camimuntil the results improved (KZN
DoE, 2012).

This district had been without a Life Sciences $abadvisor for up to three years at the time
of data collection. Subject Advisors from Distrittvere the custodians of District 1 as they
were geographically in close proximity with eachest These Advisors were entrusted with
organising and conducting Continuous Professional/edlbpment programmes such as
training workshops, and other pertinent forms ddcteer in-service training. Access to

District 1 was therefore obtained through theseigahs.

District 2

District 2 is also rural. There are 537 public sakadn the district, 90% of which are from
Quintile 1 and 2 (DBE, 2013b). This is the onlgtdct in the province with no quintile 5
schools, indicating that is was largely rural. Aslicated above, this district had been the
worst performing in National Senior Certificate (@Sexaminations during the time of data
collection. There were two Life Sciences Subjecvi8drs in this district therefore access to
the district was sought without difficulty. In thear preceding this study, this district had
been the worst performing in the province in therall Grade 12 NSC pass rate. Whilst it
still remained the worst-performing in the yearldaling data collection, the district had

recorded a 9.9% improvement in the pass rate (KOHN,[2013).
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District 3

Whilst District 3 is also largely rural, there ismall percentage of urban schools. There are
492 public schools in the district and about 75%haise have a quintile ranking of 1 and 2
(DBE, 2013b). District 3 ranked number 7 out of fli#districts in the province in terms of
NSC pass rates in the year preceding data colte@iothis study (KZN DoE, 2012). This
district had been without a Life Sciences Subjedvidor for at least 18 months at the time of
data collection. Access to the district was soulgtdugh a caretaker Subject Advisor. Being
a Subject Advisor for a different subject meant tihé advisor was not a specialist in Life
Sciences. Continuous Professional Development anogres in the form of training/cluster
workshops were led by ‘facilitators/cluster leadées senior teachers of Life Sciences. The
research questionnaire was therefore distributeshglCAPS workshops that were facilitated
by two senior teachers who were also cluster lsadepm informal conversations with one
of the only two facilitators, there was poor cooation of training workshops, and hence,

few teachers attended the workshops.

4.6 Sample size

Achieving an adequate sample size is critical ioréasing the ‘trustworthiness of the
findings’ and the ‘transferability of the study’srclusions’ (Tashakkori & Teddlie, 2010:
361). As indicated above, three districts werectetefrom a total of twelve in the province
of KwaZulu-Natal. The timing for the distributioma collection of data through the survey
guestionnaire was done during training workshopglvivere conducted in cluster groups in
each of the districts. Teachers convene in clugteups which are geographically close to
each other. Generally, one teacher per subjectgeol attends a subject-cluster meeting or
a training workshop. Similarly, on average, onlyeohife Sciences teacher per school
attended the cluster meeting or workshop duringa dadllection. Questionnaires were
therefore handed out to all the teachers that deétthe cluster meeting or a workshop. The
turnout in some of the districts was poor, paraciyl in District 3 where motivation seemed
low because of the absence of the Advisor. Reptieggnof the total population of Life
Sciences teachers was thus difficult to attaineBas a 95% confidence interval, a projected
sample size of 206 teachers from an average tofallation of about 450 teachers of Life
Sciences in three districts was therefore not aelielnstead, 152 teachers completed the
first survey, which constituted 30% of the totahrher of Life Sciences teachers in the three

districts. Fifty nine teachers completed the syrivem District 1, which constituted 39% of
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all the Life Sciences teachers from that distriEifty one teachers completed the
guestionnaire from District 2, making up 34% of #ie Life Sciences teachers from this
district. Thirty nine teachers completed the questaire from District 3, which constituted
26% of the population of teachers from this distric

4.7 Data Collection process

Data collection in the first phase of research wase largely through a survey using a
guestionnaire. Survey research provides a quamétatescription of trends, attitudes, or
opinions of a population by studying a sample @it thopulation (Babbie, 1990; Creswell,

2009: 12). The purpose of a survey is to generdtizem a sample to a population so that
inferences can be made about some attitude or lmelmanf the population (Babbie, 1990).

Similarly, the aim of the research was partly tdemt data on Life Sciences teachers’ need
for continuous professional development; theirtadies, opinions and motivation (or lack
thereof) towards professional development; the edsffit methods of professional

development they engage in and the associateditsetiefreof. The purpose for the use of a
survey was to be able to obtain this data fromrgelamumber of teachers so that findings
could be extrapolated to the wider population ofelLBciences teachers with similar
demographics. The survey design has a number ehgitrs including that of rapid

turnaround in data collection (Creswell, 2009);uacy in measurement which is enhanced
by quantification and replicability (Marshall & Raman, 2006:126). Results can also be

generalised to a larger population within knownitgwf error (Marshall & Rossman, 2006).

The largely quantitative survey questionnaire wapptemented with a few open-ended
guestions which allowed for collection of qualit&idata. The quantitative items in the first
phase questionnaire sought to answer researchiqués): what are Life Sciences’ teachers
professional development needs in terms of knovdealgd skills. The questionnaire thus
comprised items relating to all the content in L¥eiences as well as an exhaustive list of
skills required to teach the subject (includingagtical work skills). The questionnaire also

included items to explore methods used by Life 18me teachers during their ongoing
professional development their reasons and maotinagor lack of) for engaging in such

professional development programmes. These iteoss gbught answers for the second and

third critical questions: (2) how teachers were agigg in ongoing learning through PD
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programmes, and (3) why they engaged in PD progesnriRurther, items on teachers’

perceived gains from participating in the PD progmees were included, seeking answers for
research question (4): what gains in knowledgeskiits were achieved through engagement
in the PD programmes. Open-ended questions weleded to enable teachers to elaborate

on their quantitative responses.

A questionnaire instrument was also used to gathtx in the second phase of the study i.e.
during the intervention programme in the form addeer training. As indicated above, the
design, and in particular, the content of the tregjnworkshops had been informed by the
findings from the first phase of data collectiorheTfirst questionnaire in the second phase
was an audit of Life Sciences’ practical work skilThe results of this audit provided detail
on teachers’ development needs, in particular,typpe of practical work skills they (the

teachers) considered priority, which then assisteélde design of the intervention workshops.

The second questionnaire was designed as an avaltmdl to determine the effectiveness of
the training workshop. This evaluation was usefultthat it helped in answering research
qguestion (4) which dealt with gains achieved thtougngagement in professional

development activities.

This questionnaire also was used as a means tgute@e information obtained from the
guestionnaire distributed during the first phase data collection. This included data
pertaining to opportunities for teacher learningg precisely the relevance of CPD activities
that Life Sciences teachers generally engage intlaadextent to which they benefit from

such programmes.

Data through surveys was collected during CAPShitngi workshops organised by districts

through Subject Advisors. In districts 1 and 3, whéhere were only care-taker Subject
Advisors, the questionnaire was distributed throagdfingle workshop conducted at a central
venue. In district 2, where there were two permarsibject advisors, workshops were

conducted in four different centres with at leaStsthools represented in each workshop.
The questionnaire was distributed and collectednduthese workshops. The custodians of
district 1 were Life Sciences specialists and tlogeethey also conducted the workshops. As
a result, attendance in these workshops was gaodothl, 60 teachers completed the
guestionnaire in full in district 1. In district 2he questionnaire was completed by 53

teachers.
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In district 3, the care-taker Subject Advisor was a specialist in Life Sciences. Workshops
for Life Sciences in this district were therefor@enducted by senior teachers who were also
‘facilitators’ in their clusters. Attendance at temgle workshop that was organised by the
care-taker Subject advisor was poor. Many teacletdong before the workshop ended,
seemingly discontent with the level of facilitatidiany of the teachers did not complete the
guestionnaire which was distributed at the endhef workshop. A significant number of
teachers only filled in demographic data which wasuseful on its own. Only 39 teachers
completed the questionnaire in full.

4.8 Instruments

a. Survey
Survey research generally involves the use of edheross-sectional or a longitudinal design
(Babbie, 1990). A cross-sectional survey colleettado make inferences about a population
at one point in time (Creswell, 2009), contrarythe longitudinal survey where data is
collected at several different times (Marshall &sBman, 2006). A cross-sectional design

was used in collecting data during the first phafseesearch.

A self-administered questionnaire with structuredponse categories (predominant) and a
few closed-ended questions was used when colledatey The questionnaire was developed
and modified partly from th&cience Teacher Inventory of Needs for Limpopo iRcev
(STIN-LP) by Laugksch, Rakumako, Manyelo, and Mabye (200%)e original Science
Teacher Inventory of Needsstrument had been developed by Zurub and Rub®a3j1
Although theSTIN-LPinstrument was developed for use in Limpopo projrit had been
adapted for use in the South African education exdnin generalSTIN-LP was used for
identifying teachers’ professional development iseszlating largely to general pedagogic
skills of teachers of Mathematics, Biology and RtsisSciences. The questionnaire for this
study was specific to Life Sciences and theref@eensitated adjustment to suit the context.
In addition to general pedagogic categories, sjgectintent categories were included in this
study’s survey instrument. The development of [Sf@ences content-specific categories was
entirely informed by the latest CAPS version of th#e Sciences curriculum. The
development of other categories such as thosanglad teacher motivation as well as the

perceived benefits derived from engaging in vari@RD programmes were constructed
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through the review of pertinent literature. Onceealeped, the instrument was scrutinised by
various experts and later piloted with various @owf teachers. The piloting of the

instrument is explained under validity and relidil

The teacher questionnaire (Appendix 1) was dividdgd four sections. Section 1 sought
biographical information, including data pertainitogteachers’ academic level of education
in Biological/Life Sciences; the number of yearsytthave been teaching the subject; and
their specialization, i.e. the subjects they weaied to teach in their formal qualifications.
This information was necessary to establish thaedsefor enrolment in further (or even
initial) qualification programmes by already pratig teachers. Thus, Section 2 dealt with
teachers’ engagement with professional developrpesgrammes. In this section teachers
were probed on their participation in both quadifion and non-qualification CPD
programmes. Also included in the latter part o thection were items pertaining to teachers’
attitudes, motivation and perceived developmenaa®sult of engaging in qualification
programmes. Equally, other items in this sectiougbd reasons for teachers’ non-

participation in CPD programmes.

For all the data collected from items in sectiorregpondents were asked to indicate their
responses by checking one of five response catsywith varied from “completely true” to
“‘completely false”, or “to a very great extent” afith no extent at all” or “very high
development and “no development at all”. Open-endedstion were included to allow
teachers to give detailed explanations of theinigpi of CPD programmes, their perceived
development through these programmes as well asgtaposals on how the programmes
could be improved to benefit teachers maximallytiASouth Africa being a multilingual
country, it was indicated to the teachers that tbeyld express themselves in any of the

official languages.

Section 3 dealt with teachers’ general pedagogedsieAs in Laugksch et al. (2005), these
needs were grouped into seven categories. Withensétven categories, 33 items were

included. The seven categories were:

* Improving personal competence(3 items). This category included items such as
‘update subject matter knowledge’ and ‘update kmaolgk of teaching strategies’.
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» Specifying objectives for instruction(4 items). This category included items such as
‘Identifying learning objectives which specify kntedge needed by learners in Life
Sciences'.

» Diagnosing and evaluating learning6 items). This category included items such as
‘Developing skills in recognising and correctingideers’ common misconceptions’,
and ‘Developing learners’ language skills by inahgglit as part of the assessment’.

* Planning instruction (5 items). This category included items such asvé&bop lesson
plans’, ‘Select appropriate resources for Life Sces'.

» Delivering instruction (8 items). This category included items as ‘Doprgctical
demonstrations’.

* Managing instruction (3 items). This category included items such asppriate
use of group work’.

* Administering instructional facilities and equipment (4items). This category
included items such as ‘Use of media and everydespurces appropriately in

teaching’.

Respondents were asked to indicate their leveleedrby checking one of three response
categories from “greatly needed” to “not needed”.

Section 4 was designed using the latest CAPS datufisting all the topics of the Life
Sciences curriculum in the FET band (Grade 10-IBgse topics are categorized into four
Knowledge Strands:

* Knowledge Strand Life at molecular, cellular and tissue level (6n®

* Knowledge Strand 2-ife processes in plants and animals (9 items)

» Knowledge Strand E&nvironmental studies (6 items)

» Knowledge Strand 4Diversity, change and continuity (9 items)
As with Section 3, the respondents were askeddicate their level of need by checking one
of three response categories from “greatly neetietfiot needed”.
Open-ended questions were also included in thetiquesire where respondents were
allowed to elaborate on their needs, providing sigedetail on both pedagogic and subject

matter related needs.
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A second questionnaire (Appendix 2) was designed administered to UKZN ACE
Biological Sciences teachers (students). This tquesaire also included closed and a few
open-ended questions. The questionnaire soughhdesicperceived development in both
content and pedagogic knowledge.

b. Interviews

In addition to the survey, in-depth interviews weanducted with Subject Advisors. An
interview was conducted with one Subject AdvisonirDistrict 2 and another Advisor from
another district which did not form part of thedfuThe reason to include a second advisor
was to allow for triangulation of facts from at #awo sources of the same professional and
occupation level. As a caretaker for District 1 &ileast three years, the interviewed Advisor
from District 2 had full insight into professiondevelopment programmes related to Life
Sciences in that district. A decision was takemab include the caretaker Subject advisor
from District 3 as the interview protocol consisteflquestions specific to Life Sciences
curriculum. As indicated earlier, in this districtenior teachers were taking turns in

facilitating the training workshops.

An interview schedule with a set of pre-determiogén-ended questions (Appendix 3) was
prepared in order to engage the participant (de &toal., 2005). The interview questions
included questions directly related to the roleSafbject advisors in teacher professional
development. Other questions in the interview sualeedhad already been explored with
teachers in the first questionnaire. These questisaught information on teachers’
development needs; their motivation for engagin@€RD programmes; how the learning is
conducted during CPD programmes such as workshdpsters, as well as challenges
associated with such; the perceived development agsult of participation in CPD
programmes. The purpose of posing similar questiorthe different participants such as the
teachers and advisors in this case, was to triatgalata sources. Triangulating information
from different sources helps to build a coherermtification for themes during analysis
(Creswell, 2009). When themes are established baserbnverging different perspectives
from participants, this can be viewed as addintip¢ovalidity of the study (Creswell, 2009).
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4.9 Validity and Reliability

In quantitative research, the standard of validitg reliability is important (Creswell, 2009).
There are a number of aspects to reliability. Ohthese is the reliability of a measurement
instrument, i.e. the degree to which the instrungeterates the same results when used
repeatedly (Terre Blanche, Durrheim, and Paint®)62 To increase the validity and
dependability of the instrument, it was piloted witeachers registered for an ACE
programme. A further piloting was done with a grafpteachers registered for PGCE. All
the teachers in the ACE group were working fulltimeeschool teachers. The PGCE group
comprised of prospective teachers and also thosadl practicing on a fulltime basis. At the
time of piloting, the PGCE teachers had alreadypleted their teaching practice modules,
with experience in classroom teaching and thuslfamwith the curriculum. Following the
analysis of the pilot results, some items were atedrio better align them with the research
guestions. A few items that yielded inconsistesuhs were removed from the instrument as
a way of increasing consistency. The instrument Wather subjected to an internal

consistency test, details of which are discusseldemext subtopic.

To further improve the validity of the scale in tlggiestionnaire, content validity was
established. The validity of a scale refers to degree to which it measures what it is
supposed to measure (Terre Blanche et al., 200&)ording to Terre Blanche et al. (2006),
content validity is particularly important for testf knowledge and is therefore achieved by
determining the extent to which a measure reflacspecific domain of content. To achieve
content validity for the questionnaire items degliwith content knowledge, the CAPS

handbook specifying the topics covered in the FEasp of Life Sciences was used.

In qualitative research, reliability and validityf eesearch is rather spoken about as
trustworthiness. As stated by Guba and Lincoln 4)98ustworthiness is evidenced by the
transferability (the generalizability of findings to other con®xtdependability(ability of
repeating the study and getting similar findingsnfirmability (objectivity and the control of
researcher bias) aratedibility of data (believability of the findings). The adties used to
increase the credibility of the qualitative findshgn this study included triangulation and
member checking (Guba & Lincoln, 1994). Trianguatiinvolved the use of multiple
sources for gathering data, i.e. teachers and cusglvisors. It also involved the application
of different research methods, i.e. quantitative guoalitative methods to address similar

research questions. Once the data had been analgtaEgretations and conclusions were
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tested with the participants (in this case, subgelstisors) from whom the data was collected
(Guba & Lincoln, 1994). This was critical in estahing credibility of the findings. The
Subject advisors were given the opportunity to réache findings and verify that the data
accurately reflected the interview.

Dependability is achieved through obtaining crddibiof the findings (Guba & Lincoln,
1994). Hence, achieving credibility in the findingfsthe study was sufficient to establish its
dependability. Similarly, if a study demonstrata®dibility, it is also said to possess
confirmability (Guba & Lincoln, 1994). Because thteidy used a large survey design, where
representativeness was achieved when samplingattieipants, the generalizability of the

findings to other similar contexts was attained.

4.10 Internal Consistency

Another important aspect in quantitative reseasanternal consistency. Internal consistency
is the degree to which items in a scale correlate @ach other (Terre Blanche et al., 2006).
Because the instrument had been adapted from prevésearch where issues of validity and
reliability had been established, the questionnfmrdhe study was partly valid and reliable.
However, to increase the internal consistency lier iew items that were added, a further
reliability test was conducted. One of the mosial#é¢ indicators of internal consistency is
Cronbach’s alpha coefficient. According to Field0@3), the ideal Cronbach’s alpha
coefficient of a scale should be above 0.7. In thisdy reliability was achieved by
determining the value of Cronbach’s alpha on &l questionnaire items in each scale. The

alpha values are presented below.

As indicated earlier, the instrument consistedonir fsections. Section 1 sought information
on teachers’ demographic characteristics. Sectioongisted of a total of 35 items pertaining
to teachers’ perceived motivation for engaging iathb structured formal and non-

gualification professional development programnresisons for non-participation in such
programmes as well as the perceived developmerd assult of participation in such

programmes. These items were grouped into categgdeipending on the type of information
they were addressing. Each of the items constitatsttement with a five-point Likert scale
ranging from (5) completely true to (1) completédise, or (5) to a very great extent to (1) no

extent at all, or (5) very high development to iib) development at all. Reliability of the
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items was assessed by using Cronbach’s Alpha miteonsistency approach. Table 4.10.1

below shows a summary of the items and their aliaihzes.

Table 4.10.1: The distribution of items for particpation/non-participation in CPD

programmes and alpha values

Category No. of items Alpha
coefficient

1. Motivation for engaging in structured formal PEbgrammes 8 0.976

2.Perceived development as a result of participatio qualification PD 5 0.991

programmes

3. Reasons for non-participation in qualificatidd programmes 8 0.990

4. Perceived development as a result of parti@péti training workshops 5 0.909

5.Perceived development as a result of participaiio various non- 3 0.500

qualification PD programmes

6. Motivation for engaging in non-qualification Ribogrammes 5 0.820

All items in categories 1 to 4 had an alpha valti6.® which suggested a very good internal

consistency amongst items in each category. Sipillae alpha value for items in category 6

was 0.820 which was also acceptable. There weng dilems in category 5 as shown in

table 2.1 above. Generally if there are less thaterfs in a category, the reliability of the

alpha coefficient is also reduced.

Section three consisted of 39 items relating t@ Stiences teachers’ needs for development

in pedagogical skills. These needs were groupesl seven categories as discussed above,

and also shown in table 4.10.2 below.
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Table 4.10.2: The distribution of items for teaches’ development needs in pedagogical

skills and their alpha values

Category No. of items Alpha coefficient
1. Improving personal competence 5 0.832
2. Specifying objectives for instruction 4 0.862

3. Diagnosing and evaluating learning 5 0.862
4. Planning instruction 5 0.859

5. Delivering instruction 9 0.912

6. Managing instruction 4 0.866

7. Administering instructional facilities and equipnt 7 0.911

All the items in the above categories had a Cronlsag&lpha value above 0.8, indicating a

good internal consistency in the items.

Section four comprised 29 items relating to tea&€haeeds for development in content
knowledge. These items were grouped into fdnowledge Strands€ach of the statements
on sections three and four were placed on 3-poikert scale ranging from (3) greatly
needed to (1) not needed. Table 4.10.3 shows a awyohthe items.

Table 4.10.3: The distribution of items for teaches’ development needs in content

knowledge and their alpha values

Category No. of items Alpha coefficient
1. Life at molecular, cellular and tissue level 6 941

2. Life processes in plants and animals 9 0.962
3. Diversity, change and continuity 6 0.941

4. Environmental studies 8 0.934
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Items in the above categories had a Cronbach’s &l@iue of 0.9, suggesting very good

internal consistency reliability for the scale lrese items.

4.11 Ethical Considerations

There are number of ethical considerations thatt inesobserved when doing research with
humans, which are generally invasive and complexX\as et al., 2005). The following is the

discussion of the ethical issues that were consttlenportant for the study.

a. Ethical clearance
Ethical clearance was sought with the Universitptigh which the research was conducted

prior to collecting the data.
b. Permission to conduct research

An application requesting permission to conduceaesh was sent to the KwaZulu-Natal
Department of Education office a few months premgdhe research. A written permission
was granted (Appendix 3). The names of districteewemoved to maintain anonymity.

c. Informed consent
An informed consent letter was drafted and atta@sed covering memo to the questionnaire.
The informed consent outlined the information paitey to the purpose of the investigation,
the procedures that were to be followed duringitivestigation, the possible benefits, the
credibility of the researcher, and the right to patticipate in the study (de Vos, 2005).
Another letter of consent was sent to Subject adsjsrequesting their participation in the

research project. Both informed consents are athak appendices.

d. Anonymity and confidentiality

As stated by de Vos et al. (2005), information giaonymously ensures the privacy of
subjects. Although there was no foreseeable harrthéoparticipants, there are various
undertakings that were considered to ensure thizdemtiality of the subjects. Teachers were
not asked to disclose any of their personal idieatibn in the questionnaire, such as their
names and the names of schools where they taudjiet. ohly identifying information

requested was the district in which they taughtcéhe data was collected, the districts were
labelled as District 1, 2 and 3 to ensure theimgnaty. The names of the Subject advisors
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were also kept anonymous. To ensure confidentjalitgta mainly in the form of

guestionnaires was kept in a safe place, wheretbelyesearcher had access.

4.12 Data analysis approach

A concurrent mixed data analysis approach was usehle first phase of the study. Both
content and discourse analysis was used to anajysditative data obtained through
interviews with subject advisors and open-endedstires from teacher questionnaires. The
analysis of quantitative data was both descripdive inferential. Although data was collected
from two different sources, i.e. the teachers dedsiubject advisors, it was essential to draw
the information together to present a single irgegt finding. The understandings from both

forms of data were combined into meta-inferenasihg to convergent results.

Because the collection of data was skewed towardatgative data, priority was given more
to quantitative analysis. The descriptive analysisquantitative data which was both
numerical and graphic for the quantitative datauéeel on applying SPSS statistical tools to
find frequencies, means and standard deviationIstVthie researcher conducted the actual
statistical analysis, a statistician was consulteddetermine the appropriateness of the

statistical applications used.

A univariate descriptive analysis was used largelgescribe teachers’ demographic profile,
their trends in participation in continuous profesal development programmes over the
years. Frequency distributions were also used terihine teachers’ development needs for
different categories of content and pedagogicaitedge and skills.

Inferential analyses such as bivariate correlatiomsre then conducted to explore
relationships between certain variables of inter€str example tests were conducted to
establish relationships between registration foDGogrammes and completion rates. A
few additional variables were explored using theabate correlation approach, such the
participation rate in CPD programmes by age anddugrict. Chi square (and Fischer’s
exact) tests were conducted to test for signifieamc these relationships. In depth
explanations for these relationships came largegnfinterviews with subject advisors and

from open-ended questions in teacher questionnaires
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Multivariate statistics such as the logistic regres analysis were employed to establish if
any combinations of explanatory variables describedvariation in the perceived dependent
variable. Multiple regression analysis was alsoeautaken to establish whether teachers’
demographics such as their qualifications, theadamic level in Life/Biological Sciences
and their experience teaching Biology/Life Sciencedluenced their professional

development needs.

In analysing qualitative data from interviews angew-ended responses from the
guestionnaires, thematic analysis was used. Thewees isolated and integrated with the
guantitative results, providing richer explanatidas quantitative data that would otherwise

have be left unsubstantiated. Data is presenteédigcussed in chapter 5.

4.13 Limitations on the Research methodology

As indicated earlier in this chapter, the preseaté&ubject Advisors in districts largely
influenced the attendance of teachers in trainingkshops which were used for distributing
the questionnaire. This impacted on the numbeeathers completing the questionnaire in
district 3. Completion of questionnaires in thistdct was also affected by poor attendance

as well as the lack of interest in some teachers.

4.14 Conclusion

In this chapter, the methodology and the reseasdigd is presented. Data was collected
using both gquantitative and qualitative approackiesh as the survey questionnaires and
interviews. Data analysis approach also using mirezthods approach was presented.
Ethical issues as well as validity and reliabiktgre discussed. Results are presented in the

next chapter.
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CHAPTER 5

DATA PRESENTATION, ANALYSIS AND DISCUSSION OF RESUL TS

Phase Oné

5.1 Introduction

This chapter presents data gathered during phasefahe research study. At the outset, the
chapter presents a brief history of teacher gaalibns in South Africa which was useful for
interpreting the results of the study. The profifeLife Sciences teachers in three districts of
KwaZulu-Natal province in South Africa then followi presenting the profile of Life
Sciences teachers demographic variables such asgiegender, formal qualifications,
school location, highest academic level in LifelBgical Sciences, and experience in
teaching Life/Biological Sciences will be describ@his profile provides the context for
subsequent trends in participation in continuouwdgssional development programmes and
benefits of such programmes presented afterwardgdhérmore, an examination of Life
Sciences teachers’ development needs is preséntkght of these development needs, data
gathered through an intervention programme desigaatl implemented with a selected

group of teachers is presented.

5.2 A brief history of teacher qualifications in Saith Africa

As noted in the preceding chapters, prior to 1984,system of teacher education in South
Africa was very diverse. Majority of prospectiveatbers attended training colleges where
they spent two years training and exited with anry Teachers’ Certificate (PTC) or a

Secondary Teachers’ Certificate (ST®rospective teachers could enrol in the colleges
having passed only up to Grade 10. Later, all texsctvere required to have a 3-year diploma
to be considered qualified. The two-year PTC thaterl became the three-year Primary
Teachers’ Diploma (PTD); and the STC became the®@&ry Teachers’ Diploma (STD),

3 Some of the findings presented in this chapter Hasen accepted for publication as a papeTeaacher
Development: An International Journal of Teaché?sdfessional Development
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and in some cases, it became the University Edutd@iploma (UED), (CHE, 2010). Some
colleges distinguished between Junior Primary TeatDiploma (JPTD), Senior Primary
Teachers’ Diploma (SPTD), Junior Secondary TeachBiploma (JSTD) and Senior
Secondary Teachers’ Diploma (SSTD).

Teacher training colleges mainly trained primaryad teachers whilst the training of
secondary school teachers was done largely by tieensities and a few colleges of
education, which resulted in an oversupply of prynteachers (DBE & DHET, 2011).
Hence, a substantial number of currently practi¢earhers with qualifications such as the
PTD and STD are likely to be senior Biology (Lifei&ces) teachers. They are qualified
teachers, and they may have studied some Biolothei®TD, but not in any depth.

A four-year diploma called a Higher Diploma in Edtion (HDE) offered in some colleges
later replaced the STD (CHE, 2010). A fourth-ye&@HB+was later offered for teachers with a
three-year PTD or JSTC. A Further Diploma in EdiscafFDE) was later offered which
improved the qualification status of teachers toQRE15. The FDE was the first major
intervention to provide teachers the opportunity r@skill or upgrade their initial
gualification in teaching (CHE, 2010). The FDE akitowed for specializations such as
School Leadership and Management. When the cofleg®r was closed down in 2000/2001
and the Norms and Standards for Educators wereeimgited, the FDE was renamed the
Advanced Certificate in Education (ACE) (CHE, 2010)

With the closing down of the college sector, teacducation was placed in the university
sector, and meant that intending teachers hadve passed their Senior Certificates with
“matric exemptiofi’ (now called a Bachelor's pass) to enroll for imlitteacher education.
The PTD/STD/HDE route was replaced by the four-yBachelor of Education (B Ed)
degree. The Post Graduate Certificate in Educd®@ICE) has always existed, although its
name changes regularly (CHE, 2010). It is a one-yel&time professional qualification

following a three-year general degree, such asha0BB Sc.

In 2000, the South African Qualifications Authoritgtroduced short-term qualification

programmes that provided teachers with opportuitee upgrade their qualifications and

4 A legal requirement for first-degree study at atBAfrican university
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teaching skills and specialize in certain subjd@lBE & DHET, 2011). For example, to
allow for the large number of teachers who stilll lmatwo-year teaching qualification (REQV
12), a National Professional Diploma in EducatiddPDE) was introduced for a limited
period, but it continued far beyond its projectddspan. It was also expanded to allow
teachers who were on REQV 11 to upgrade to REQWHESprevious benchmark in terms of
teacher qualifications). The Advanced Certificatdeducation (ACE) replaced the HDE and
the FDE, to allow teachers with the old STD or Pblupgrade to REQV 14 status (DBE &
DHET, 2011). It was also a vehicle for re-traintegchers, e.g. those who wanted to change
their teaching subjects. Universities introducetfedent specializations of ACE such the
ACE Biological Sciences which would comprise conterodules, education modules, as
well as pedagogic content knowledge modules. Alghothis qualification was studied at
university level, it was not equivalent to a majoa B Sc degree (CHE, 2010).

The B Ed Honours programme was originally a quadiibn that was available to graduates
only, but during the 1990s it was opened to angestttwho had an REQV 14 qualification,
i.e., it could be an HDE or an STD + ACE. A B Edndaspecifically for Science teachers
was offered by some universities. The focus waseanhing and learning science, and there
was no advanced study of the discipline. The gémengpose of the B Ed Hons was not to
specialize in any subject, but was intended toaitgitstudents into academic research (DoE,
2000; DHET, 2011).

5.3 The Profile of Life Sciences teachers in KwazuiNatal province

The demographic profile of Life Sciences teachessfthree districts of KwaZulu-Natal is
presented and discussed in this section. Thislgrpfovides the context for understanding
teachers’ professional development needs and pheticipation in professional development

programmes.
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Table 5.3.1: Overview profile of Life Sciences te&ers in three KZN districts
(n=number of responding teachers per variable)

Frequency %
Gender(n=152]
Female 93 61.2
Male 59 38.8
Age(n=141)
20-29 24 17.0
30-39 50 35.5
40-49 49 34.8
50-59 16 11.3
>59 2 1.4
Formal qualifications (n=149)
Grade 12 8 5.4
Diploma/Cert 86 57.7
Bachelor’s degree 34 22.8
Postgrad degree 21 14.1
Highest academic level in Biological Sciences (n8)14
Std 10 34 23.0
1st year University/College 6 4.1
2nd year University/College 21 14.2
3rd year University/College 81 54.7
Honours and higher 6 4.1
Majors (n=146
Biological Sciences 124 81.6
Other 22 18.4
Experience teaching Biological Sciences (n=:
1-5 years 51 37.2
6-10 years 32 234
11-15 years 31 15.3
16-20 years 22 16.1
21-30 years 10 7.3
More than 30 years 1 0.7
School location (n=152)
Urban/peri-urban 16 10.5
Rural 136 89.5
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5.3.1 Gender, age, teaching experience, and formglalifications of Life Sciences

teachers in three KwaZulu-Natal districts.

The profile in table 5.3.1 indicates that the gerdlstribution is skewed, with more females
(61.2%) than males. This data however correspoodbd latest survey conducted by the
KZN Department of Education, which showed that 78%the educators in the public

schools were female; with a ratio of female to matl€.34:1 (KZN DoE, 2011). A large

proportion (70%) of the teachers was between 304thgears, i.e. they were mid-career
teachers. Seventeen percent of the teachers wieng B@ years of age (early career), whilst
13% were over 49 years of age (late career). Tlean®s the results are dominated by mid-
career teachers. As presented and discussed ineClimbout two thirds of the districts in

KZN province are considered completely rural, whdsquarter have an urban-rural split.
Only one district is exclusively urban. The majpiiabout 90%) of teachers in this study said

they were practising in rural schools.

Table 5.3.2 explores the relationship between &atlage and years of teaching experience
in Biology / Life Sciences. Just over 60% of thaders reported more than five years of
experience teaching Biological/Life Sciences, wl8l&o of the teachers had less than five
years’ experience in teaching Life Sciences. #30-39 age group, more teachers had 6-10
years of experience, as expected, but almost ag heth1-5 years of experience, indicating
a change of subjects during the teaching career.nmdjority of 40-49-year-olds reported 16-
20 years of experience of teaching Life Scienceddgy, but many teachers in this age
group reported less than 16 — 20 years of expezierithe same trend is found in the age
group 50-59 years, where the largest number oheradhave 21-30 years of experience, but

several in this age category reported shorter gerid time.

Overall, there was a positive relationship betwésschers’ age and their experience in
teaching Biological/Life Sciences (r=.583, p<0.QHpwever, the cross-tabulation indicates
that many teachers have apparently changed subgoe they have fewer years’ of

teaching experience in Biology / Life Sciences teapected based on their ages.
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Table 5.3.2: Percentage of teachers in different ag groups and their
experience in teaching Biology/Life Sciencgs = 135)

Teaching experience Biology/Life Sciences (%)

Age 20-29
30-39
40-49
50-59
Total

n

24
50
49
16

1-5
years
16.8
11.7
6.6
2.2
37.2

6-10
years
0.7
13.1
8.8
0.7
23.4

11-15
years
0.0
9.5
51
0.7
15.3

16-20
years
0.0
2.2
12.4
15
16.1

21-30
years
0.0
0.5
15
5.8
7.3

More than 30
years
0.0
0.0
0.0
0.7
0.7

Total
17.5
36.5
34.3
11.7

100.0

1Only two teachers were over 59 years of age, and omitted from this analysis.

5.4 Life Sciences teachers’ professional trainingacademic level and

experience

Teachers’ professional qualifications, academicelle\vand teaching experience are all

considered important variables when examining therall profile of teachers. Moreover,

these are key variables that need to be consiaknag teachers’ professional development.
Below is the exploration of each of the followingriables: Life Sciences teachers’ level of

professional training, highest academic level iml&gical Sciences as well as teaching

experience.

a. Professional training

A teacher’s qualification levels may not necesgarinslate into teacher quality, but there is

an expectation that higher levels of qualificatiill be associated with better quality of

teaching and learning. Figure 5.4.1 below showssthemary of qualification levels for Life

Sciences teachers in the three participating KA\ridis.
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Figure 5.4.1: Percentage of Life Sciences teachensdifferent qualification categories (

= 149)

As shown in Figure 5.4.1, only about 5% of the ipgrating teachers were without a formal
professional qualification. These teachers neeaattton REQV 14 qualification which is the
minimum required level for teaching. Although th&H lifted the minimum qualification
requirements for all new teachers to REQV 14, teexhlready in the system that had REQV
13 were considered qualified (DoE, 2006). Abou¥bs8f the teachers in this study had a
Diploma or certificate as the primary qualificatiohhe majority of these teachers had a
Secondary Teachers Diploma (STD), whilst a fewheeax had a range of other qualifications
such as the JSTC (Junior Secondary Teachers Cat#fi and SPTD (Senior Primary
Teachers’ Diploma). About 23% had obtained a Blaclse degree and 14.1% had an
Honours degree. Half of the degreed teachers @nouHonours) had a BSc/BSc Honours or
a B Ed or a B Paed (a previous 4-year initial tea@ducation qualification) degree. These
figures for degreed teachers are higher than thenaa statistics, which indicate that while
89% of the teaching corps have a professional tegaualification, only 18% are graduates
i.e. have a four-year Bachelor of Education (B &da degree plus Post Graduate Certificate
in Education (PGCE) or its equivalent, (DBE & DHEZDQ11: 30).

About 5% of the teachers had a BA degree. The mntil4% of the teachers who had a

degree had B Ed Honours. Most of the teachers Bitkd Honours had not done a
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Bachelor’s degree as an initial qualification. Thegd completed their honours after diploma
studies such as STD + ACE.

As shown in this study, the majority of teachergeéha 3 year diploma in teaching, which was
previously offered by Colleges of Education. Collegof Education were phased out or
incorporated into universities from 2001. All newdyalified teachers since 2001 have a
Bachelor's degree, either a four-year B Ed, or aega bachelor's degree and a PGCE.
However, as explained in the introduction, a langenber of teachers have, since 2001,
attained qualified teacher status through the NPDIg. relatively high proportion of teachers
with Honours degrees is explained by a window opafunity provided after the

publications of the NSE in 2000 (DoE, 2000), whatrance to the B Ed Honours degree was
opened to teachers who had a four-year diplomautaion as well as degreed teachers.
Many teachers took the opportunity to further tistirdies to Honours level. However, based
on the Policy on the minimum requirements for teachducation qualifications, as from

2014 no student with a Diploma in Education followey an ACE will be allowed to

progress to a B Ed Honours degree (DHET, 2011)pAdspective students intending to enrol
for a B Ed Hons degree will require a B Ed or aligdor's degree capped with a teaching

gualification. Trends are therefore likely to chang the next few years.

Reading from table 5.4.3 below showing cumulativeqfiency, about 63% of the
participating teachers were without a Bachelorgjrde, whilst 86% of the teachers were
without an Honours degree. However as noted abmvg,about half of the teachers with a

degree appeared to have the appropriate Biolo§cahces qualifications.

Table 5.4.3:Percentages of formal qualification for Life Scienes teachers from three KZN
districts (n=149)

Frequency Percent Cumulative Percent
Professional No formal training (Grade 12 only 8 55 5.5
training Diploma/Cert 86 57.7 63.2
(n=149) Bachelors’ degree 34 22.8 86.0
Postgrad degree 21 14.1 100.0

114



Whilst only 5% of the teachers were unqualifiece ttontinued appointment of unqualified
teachers particularly in the KZN province only esdmates the situation of poor quality

teaching happening largely in rural schools.

Districts 1 and 2 had low performance in the Nalddenior Certificate examinations, while
district 3 had better performance. To determinethdrethere was a difference in the teacher
qualification levels per district a crosstab uskigher's exact te3twas performed. The test
indicated that there was no statistically significalifference between teachers’ formal
qualifications in the three districtp € 0.645.) This suggests a comparable distributibn o
teacher qualifications across the three partiangatiistricts, and that teachers’ general

gualifications were not related to NSC results.

Table 5.4.4 Life Sciences teacher qualifications axss three KZN districts (n = 149)

District

District 1 District 2 District 3 Total

Formal Grade 12 Count 6 1 1 8
qualification % within formal qualification ~ 75.0%  12.5% 12.5%
Diploma/Cert Count 35 28 22 86
% within formal qualification ~ 37.5% 35.0% 27.5%
Bachelors’ degree Count 12 14 8 34
% within formal qualification  35.3% 41.2% 23.5%
Postgrad degree  Count 6 8 7 21
% within formal qualification  28.6% 38.1% 33.3%
Total Count 59 51 39 149
% within formal qualification ~ 39.6% 34.2% 26.2%

b. Academic level in Biological Sciences

Research indicates that knowledge of the subjeamt isssential attribute in effective teaching
and successful learning. Teachers must possesg™kieewledge of the discipline they teach
in order to create meaningful learning experiendgs.item was included in the survey
guestionnaire to determine teachers’ academic levdiological Sciences, which would
generally have been obtained through initial teactducation. The level of Biological
Sciences training received during teachers’ preisertraining is expected to influence the

Schi-square test not suitable since the expectagesah some of the cells of the contingency taldesvbelow 5
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teacher's choice of a further in-service qualificat programme. For example, the
gualifications that would have enabled a teachén wiSecondary Teachers Diploma (STD)
to upgrade would have been a Further Diploma incktion (FDE). Post NSE, it would be an
ACE. A few teachers might have done a B Ed HonaurScience Education, where they
would learn more about teaching science, but nensei content knowledge (depending on
the institution). The results on teachers’ acaddmiel in Biological Sciences are shown in

figure 5.4.2 below.
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Figure 5.4.2: Teachers’ academic level in Biologat Sciences

Figure 5.4.2 shows that over a half of the teachais they had studied Biological Sciences
for at least 3 years in their initial training. @nagain, it is important to note that the majority
(63%) of the responding Life Sciences teachers wetleout a Bachelor's degree, and in
particular, without a B Sc or an equivalent B Edrée. Many of the teachers had obtained
diplomas through the old college system. As a tesithough the majority of the teachers
claimed to have received up to third level of Bgtmal Sciences training, this level is likely
to be lower than those with up t& 8evel of Biology training through a degree. Withie
range of diplomas and certificates completed byesomthe Life Sciences teachers during
their initial training were diplomas suited for ¢bing at primary and at junior secondary
school levels. These included the JSTC (Juniobis#ary Teachers Certificate) and SPTD
(Senior Primary Teachers’ Diploma). These teacharge completed further qualifications;

however, these qualifications were still not at lgwel of a degree in Biological Sciences. It
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may thus be argued that teachers in this study gaveflated rating of their level of training
in Biological Sciences so that they may be seebemppropriately qualified. The actual
pointer to the level of training in Biological Saiees is the type of initial qualification they
completed.

A crosstab was conducted to establish if teachfmshal qualifications reflected their
academic level in Biology received during initieather education. The results are shown in
table 5.4.5 below.

Table 5.4.5:Life Sciences teachers’ qualifications and highestvel in Biological Sciences (%)
(n=145)

Highest level in Biological Sciences

Grade 12 1styr 2ndyr 3rdyr Hons Total

Formal qualification ~ No formal qualification Count 8 0 0 0 0 8

% within formal qualification 100.0% .0% .0% .0% .0% 100.0%

Diploma Count 18 6 15 45 0 84

% within formal qualification 21.4% 7.1% 17.9% 56.6% .0% 100.0%

Bachelor’'s degree Count 6 0 5 21 0 32

% within formal qualification 18.8% .0% 15.6% 65.2% .0% 100.0%

Postgrad degree Count 1 0 1 13 6 21
% within formal qualification 48% 0% 4.8% 61.9% 28.6% 100.0%
Total Count 33 6 21 79 6 145

% within formal qualification 22.8% 4.1% 145% 545% 4.1% 100.0%

The NSE (DoE, 2000) stipulated that the minimununesment for teaching an FET subject
was 32 credits at NQF Level 5 (= first year uniugjsand 32 credits at NQF Level 6 (=
second year university). Thus teachers who hadstuslied Biological Sciences at tertiary
level, or who had one year of study in Biologicalé®ices would not be regarded as qualified
to teach Life Sciences in Grades 10-12. Table SHdws that a total of 39 of the teachers
sampled (about 27%) did not meet the minimum reguénts as specified in the NSE (DoE,
2000), and were therefore teachimgt of their field of specialisation. They need to v
their qualifications in Biology through a formal ORrogramme.

Eighty five teachers (about 59%) reported that theg studied Biological Sciences for three

years or more, and are therefore deemed to beitggichtheir field of specialisation. They
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do not need to upgrade their qualifications. Thea@ing 21 teachers (about 15%) reported
that they had studied Biological Sciences for tvaarg, 15 of them within a diploma in
education. As indicated in the Integrated Planniingmework for Teacher Education &
Development in South Africa (DBE & DHET, 2011) diphas offered by the various
colleges of education were very variable in theliguand level of education offered.
Depending on the college attended, two years afysiu a subject at a college of education
may not equate to two years of study in a Bacheldegree. In this study, the 15 teachers
who had a diploma with two years of study in Biotad Sciences were deemed to be
teachingout of field, while 6 who reported two years of studighin a degree were teaching
in their field of specialisation. Overall, 91 teach&3%) were judged to be teachingheir
field of specialisation, while 54 (37%) were teahout of their field of specialisation in
their initial teacher education.

Analysing Table 5.4.5 by formal qualification, thmajority (58%) of all the teachers sampled
had a diploma in education, but only 57% of thaiugr said they had studied Biology to
third-year level. Over 20% of the teachers who khadiploma had not studied Biology

beyond school level.

Teachers who had a bachelor's degree comprised &f284 the teachers, and within this
group, 65% had studied Biological Sciences to tyedr level. However, 19% of teachers
with a degree had not studied Biological Sciendderéiary level. Over half of the teachers
holding an Honours degree (62%) had studied Bicklgbciences for three years, but only
29% had studied Biological Sciences for four yedrsis supports the finding that the
majority of the Honours degrees are general B EdisHdegrees, which do not include
subject-specific content knowledge. Only one temgtith an Honours degree was teaching
out of field, i.e., had not studied Biological Sues beyond Grade 12.

The above analysis shows a considerable numbegaoheérs of Life Sciences teaching out of
the area of specialisation, a challenge that was atknowledged by Subject Advisors in this
research study. As noted in the introduction, tbtua demands of the South African
education system are hidden in aggregated data ESAQ10). This combined data fails to
capture the extent to which teachers are teachingftheir areas of specialisation and/or
reveal the actual levels of training that the teashn the system received (SACE, 2010;
CHEC, 2009).
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5.5 Participation in CPD programmes by teachers otife Sciences in
three districts of KZN

Formal, qualification-based Continuing Professiddalelopment programmes are important
as they provide teachers with opportunities tongftieen or supplement existing knowledge
base. This allows teachers to grow in their carartsbecome more experienced. In addition
to providing knowledge and skills linked to the tooously changing curriculum,
participation in qualification CPD programmes ispiontant because it offers teachers an
opportunity to learn innovative teaching strategiad technologies, and generally improves
teachers’ professionalism (Perraton, Creed & Raing2002). Because of the previous
teacher education system, there is still a sigaificoroportion of South African teachers
eligible for enrolling in qualification-based CPDogrammes. The following analysis looks
at participation rates in qualification CPD prograes by teachers of Life Sciences in the

three districts selected for the study.
a. Trends in registration and completion rates for glifecation-based CPD
programmes by Life Sciences teachers from thredriits in KZN.

Figure 5.5.1 below shows the trends in registratowrgualification programmes by teachers

of Life Sciences from three participating distriofsKwaZulu-Natal.
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Figure 5.5.1: Trends in registration for qualification-based CPD programmes by
Life Sciences teachers in three districts of KwaZul-Natal
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As seen from Figure 5.5.1, the participation innfat qualification CPD programmes by
teachers of Life Sciences in this research study simowed significant improvement from
around 2006. By 2011 almost half of the teachethenthree districts studied were enrolled
in some form of higher education studies. Whilspément trends for CPTD programmes are
essential, it is the retention and completion ratdbese qualification-based programmes that

determine their realisation of teachers’ goals.

The rate of completion was determined by explotimg relationship between teachers’ last
year of registration and their current registratspatus, i.e. whether they were still registered
or had completed an upgrade qualification progranidespite Table 5.4.1 showing that 16%
of teachers did not complete their studies, therallvecorrelation analysis between
registration and completion was significantp<Q.001), suggesting that the

retention/completion rate of 84% was adequate.

Table 5.5.1. Relationship between registration and retention/completion rates for CPD
qualification programmes by teachers of Life Scienes in three participating districts of
KwaZulu-Natal

Currently registered OR
completed an upgrade

programme
No Yes Total
Last year of registration Prior to 1995 Count 3 2 5
% of Total 2.1% 1.4% 3.5%
1995-2000 Count 4 8 12
% of Total 2.8% 5.6% 8.4%
2001-2005 Count 6 9 15
% of Total 4.2% 6.3% 10.5%
2006-2010 Count 7 44 51
% of Total 4.9% 30.8% 35.7%
2011 onwards Count 3 57 60
% of Total 2.1% 39.9% 42.0%
Total Count 23 120 143
% of Total 16.1% 83.9% 100.0%
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b. Life Sciences teachers’ preferred methods of quahtion CPD programmes

The following figure shows the percentage partitgrain the different CPD programmes by
Life Sciences teachers that participated in thdystlihis data includes both programmes that

teachers were still engaged in and those thathbdyalready completed.

DAcE

BEd Hons
[EINPDE

X Other
[MPGCE

Figure 5.5.2: Percentage enrolment in qualificationCPD programmes by Life
Sciences teachergh = 152)

The Advanced Certificate in Education (ACE) was thest popular programme among the
teachers sampled (54% enrolment). In retrospedteanon ACE specialisation should have
been included in the questionnaire to give moreifipaesults. These results only indicate
that majority of teachers of Life Sciences hadegittompleted or were enrolled for an ACE
programme. The second most popular programme waBtlEd Hons with 23% either
enrolled or having completed the programme. ThetgPaduate Certificate in Education
(PGCE) was pursued by 15% of the Life Scienceshigac Consistent with the small number
of unqualified teachers in this study, only 7% loé teachers were registered for a National
Professional Diploma in Education (NPDE). Theseaulteswere consistent with the latest
national statistical records, which indicated cdesible increase in enrolment for ACE
programmes, increasing by 20% from year 2008 ta920hilst substantial growth was
shown by other provinces from 2008-2009, KZN exgred the lowest growth. Similar
trends were observed with enrolments for NPDE. $hirst-time enrolments in NPDE
programmes had declined by 31.1% nationally dur2@®8-2009, consistent with the
decrease in the number of unqualified teachers, Kzl the smallest enrolment even when
the qualification was still growing in other regeo(DBE & DHET, 2011). Cognisant of the
high number of un-and under-qualified teachers KBAB DoE has been providing bursaries
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for qualification programmes such as the PGCE, A@G# the NPDE (now terminated). The
provision of these bursaries will clearly continuetil all teachers are adequately qualified

for the subjects they are teaching.

The supply of teachers of science and mathematiahe rural schools has not met the
demand. The employment of under-qualified or evequalified teachers has thus persisted,
more so in rural than in urban schools (SACE, 20D@)yling-Hammond and Sykes (2003:3)
earlier explained using the United States context the appointment of unqualified teachers
is mainly due to distributional inequities, rathdran overall shortages of qualified
individuals. This is also partly true in the Souffrican context, where the majority of
qualified maths and science teachers opt to teaclirban schools, creating systemic
shortages in rural schools (SACE, 2010).

In addition to the bursaries for ACE, PGCE and NRDRas established that the KZN DoE
was also subsidising unqualified temporary emplotgthers who meet the B Ed degree
requirements. For example, one unqualified teach#ris research study was enrolled for a
B Ed degree and indicated that she had receivensaty from the department. This data was
however not included in the analysis since a B Edree is considered to be an initial
qualification. It is not clear how long the prowsiof this learnership had been continuing
and whether it would still continue in future. Téata collected for this study could also not
clearly discriminate between the teachers who cetadlthe B Ed full-time, as initial teacher
education, from those that had been offered ornehédearnerships to enrol for a B Ed

degree.

c. Life Sciences teachers’ participation in qualifican-based CPD programmes

by age

Data presented in table 5.5.2 shows that not omypdrticipation differ by age, but that

choices of upgrade programmes also varied acrffesatit age groups.
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Table 5.5.2: Life Sciences teachers’ participatiom CPD programmes by age

No
Age Total
ACE PGCE NPDE Hons upgrade
Count 3 9 3 1 1 18
20-29
% of Total 2.1% 6.4% 2.1% 0.7% 0.7% 17.0%
30-39 Count 26 2 3 9 6 45
% of Total 18.4% 1.4% 1.4% 5.7% 4.3% 35.5%
40-49 Count 20 3 1 10 12 46
% of Total 14.2% 2.1% 0.7% 7.1% 8.5% 34.8%
50-59 Count 7 1 0 1 5 14
% of Total 5.0% 0.7% 0.0% 0.7% 3.5% 11.3%
Total Count 56 15 7 21 24 123
% of Total 39.7% 10.6% 4.3% 14.2% 17.7% 100.0%

Participation in qualification-driven CPD programsn&as highest in the 30-39 and 40-49
age categories, with ACE being the most populagmmme, followed by the Honours
programme. The rate of non-participation was alghdr for these age categories, more so
for the 40-49 than the 30-39 age groups. PGCE hagavourite programme for the 20-29
age category, accommodating young unemployed greslwegho had entered the teaching
profession. The NPDE enrolments were spread atned#st three age categories, indicating
possible persistence of unqualified teachers througthese ages. The highest number of
teachers that had not taken up any upgrade progeawas in the 40-49 age band, followed
by those in the 30-39 and 50-59 categories respsdyti

The difference in participation in upgrade progragsnby age was significanp € 0.037).
The results also indicated a significant differehetween teachers’ age and the choice of
CPD programmespg0.001), also determined using Fisher’'s exact fEsus early career
teachers prefer the PGCE, mid-career teachers @ and B Ed Hons, and late career

teachers the ACE. The retirement age in the teggbrofession is 65 years.
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Teachers between 30-49 years of age who have natipated in any upgrade programmes
ought to be encouraged to do so to improve thewkedge and skills, particularly in light of
the ongoing changes in the school curriculum, idiclg that of Life Sciences which many

teachers find challenging.

d. Life Sciences teachers’ participation in CPD programes by qualification

As shown in table 5.5.3, almost all the teacherth wio initial teacher education were
enrolled for a qualification programme. A total bf% of the teachers eligible to enrol for
upgrade programmes such as the ACE and B Ed Hohadrsot taken up any qualification
programme beyond their initial training. Teacherghva diploma as their initial teaching
gualification were the least likely to participatean upgrading qualification. All the teachers
in the graduate categories were currently upgradingpad already upgraded through the
PGCE, ACE or Honours. The association between &ratclparticipation rate in CPD
programmes by initial qualification was investightgsing Fisher’s exact test. The disparity
in participation was found to be significantpat0.001, showing that initial qualification had
a strong impact on participation in formal CPD dficdtions. The results suggested that it
was precisely the teachers with only a diploma tbaght to be targeted for further

development.

Table 5.5.3 Participation in CPD programmes by quafication levels (n = 149)

Currently registered OR

completed a programme

No Yes Total

Initial Grade 12 Count 1 7 8
qualification % within formal qualification 12.5% 87.5% 100%
Diploma/Cert  Count 25 61 86
% within formal qualification 29.1% 70.9% 100%
Bachelors Count 0 34 34
degree % within formal qualification 0% 100% 100%
Postgrad degre Count 0 21 21
% within formal qualification 0% 100% 100%
Total Count 26 123 149
% within formal qualification 17.4% 82.6% 100%
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5.6 Perceived gains through engagement in professiond¢velopment
programmes

The purpose of any professional development prograns generally to improve teachers’
knowledge and skills. According to Villegas-Reimef2003), the role of professional
development is to assist teachers build new pedegogontent knowledge, thus helping
them develop expertise in their fields. SimilaN(gn Driel, (2010: 1) views the rationale for
CPD programmes as that of advancing teachers’ ladyel and practices. This section

therefore explores teachers’ perceived benefits 'eagaging in CPD programmes.
5.6.1 Perceived gains from qualification-driven CPD progammes

Teachers in the study were asked to indicate fieiceived level of development as a result
of engaging in various qualification-driven CPD grammes. The items were however not
specific to any one type of qualification programrbeat rather, assessing perceived gains
from all programmes in general. The CHE review (CIB10) noted that because of the
generic nature of many ACE programmes, teachersloged through ACE were less well-
prepared to teach a subject than those developedgih the B Ed or PGCE programmes
(CHE, 2010). The review noted a lack of articulatietween the ACE modules and the B Ed
or the PGCE modules, especially in relation to sctbcontent level competence (CHE,
2010). According to CHE (2010) the ACE programmiglsnibt cater adequately for updating,
enriching and supplementing the teacher’s exisingect knowledge; but instead it focused
on how the school subject content could be taugitenproficiently. Hence, a significant
number of Life Sciences teachers in this studylikety to have completed this generic ACE,
or even ACE (Management and Leadership) which vegsllar at the time. As indicated in
chapter 2, the new Advanced Certificate in Teachimdnich will replace the ACE

programme, will focus on subject specialisations.

Similarly the B Ed Honours is a generic degree, taogeting growth in subject matter
knowledge of any particular subject. Life Scienteschers in this study who completed the
B Ed Honours degree would not have experiencedsanmyjficant improvement in content
knowledge. Against this backdrop, the results die Sciences teachers’ perceptions about

the benefits of these programmes are interpretddaaution.
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As shown in Table 5.6.1, five items were put onige-point Likert scale, where ‘no
development at all was coded as 1, and ‘very gdeatelopment’ coded as 5. The table

below shows teachers’ responses in percentage, amebstandard deviation.

Table 5.6.1 Teachers’ perceived development from participation in various

gualification CPD programmes

Percentage of teachers Score
Toa
ltems Tonoextent Toavery Tosome great  Toavery
at all little extent  extent extent great extent Mean Std. dev
1.My subject matter knowledge is 0.9 1.9 14.8 37.0 454 4.24 0.84
improving/has improved
2.My knowledge of different 0.9 1.9 13.0 50.9 33.3 4.14 0.78
teaching strategies is increasing /h
increased
3.My knowledge of assessment 0.9 2.8 18.5 38.0 39.8 4.13 0.88
strategies is improving/has improve
4 .My knowledge of the curriculum i 0.9 4.7 13.1 42.1 39.3 4.14 0.88
improving/has improved
5. am developing/have developed 1.9 1.9 6.5 27.1 62.6 4.47 0.85
confidence as a teacher

Development of ‘confidence as a teacher’ (item Bered as the main benefit achieved
from participating in qualification CPD programmegkhis was reflected by 63% of the
teachers who indicated development to a ‘very geedént’. Generally, teachers should
develop confidence as a result of their developnmentarious knowledge domains such as
subject matter knowledge, pedagogical knowledgejotium knowledge, etc. It can thus be
argued that the ultimate development of teachefidmce was linked to development in
other areas of teacher knowledge, as evidenceddohérs’ responses to items 1 to 4 in the
above table. For all these items, the majorityeaichers indicated growth at least to a great

extent.

Because many of the participating teachers had eesgiled in the ACE programmes at one
stage or another, it was necessary to explorexiemieat which this qualification in particular
was contributing to the advancement of teachersi@dge and skills. The Subject Advisors

believed that Life Sciences teachers, particuldrbse without Bachelor's degrees (majority
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of teachers) or with non-Biological Sciences degyegould benefit the most from ACE

gualifications in Biological Sciences.

To me teachers of Life Sciences need to registek@& programmes that will teach
content and relevant pedagogy, so that when you theen at a workshop or visit
them at school, you don’t have to deal with proldehteachers who lack the content

and therefore do not know how to approach it wheathing.(Subject Advisor)

Further remarks from advisors however suggested ithavas precisely the ACE in
Biological/Life Sciences programme that was relévamd from which teachers of Life

Sciences were benefiting enormously.

In my view we need to have Life Sciences teaclegistered for university ACE
programmes such as the ACE in Biological Scientiesenl by UKZN (University of
KwaZulu-Natal). This programme is very specificyjigrades teachers content-wise,
and also helps them learn didatics, including assemnt. General ACE programmes
that are not subject specific do not necessarilgirads teachers’ needs for teaching

Life ScienceqSubject Advisor)

The Subject Advisor became aware of the ACE (BimlaigSciences) that was to be offered
at UKZN (one of the local universities in KZN proee). When a circular came out
indicating that teachers of Life Sciences couldlagpr a bursary to complete an ACE
Biological Sciences programme at UKZN, the Subjsdvisor requested module templates
outlining the curriculum to be covered. From thesgpective, this Advisor believed that this
kind of ACE specialisation would significantly bémehe teachers of Life Sciences. The
Advisor was adamant that the generic ACE programthas many Life Sciences teachers

had completed fell short in addressing teacheesstbom needs.

The first (and only) cohort of ACE Biological Scas teachers enrolled at UKZN in 2012. It
was therefore worth exploring the impact the UKZIER (Biological Sciences) programme
had on the needs of teachers. An evaluation waduoted during the second half of 2013,
when this cohort was doing the last semester optbgramme. There was however a very
small cohort of fourteen students because the besshad not been awarded on a massive
scale as promised by the KZN DoE. Only two of therfeen teachers were DoE funded, the

rest of the teachers were self-funded.
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As indicated in the discussion of instruments im irethodology section, the evaluation took
the form of a questionnaire which included closed apen-ended questions on teachers’
perceived development in both content and pedadgagieviedge. Thirteen ACE students
responded to the questionnaire. Whilst data waleaeld from a small sample of thirteen
students, legitimate inferences could still be drdmwm the data considering that nearly all

the students (13 of the 14 registered) from the22fiihort responded to the evaluation.

Table 5.6.2 below shows the results on student€egpeed development in specific content
areas. Three out of four Knowledge Strands idetifin the National Life Sciences
curriculum had been completed at the time of treuation, viz: Life at molecular, cellular
and tissue level (Knowledge strand 1); Life proesss plants and animals (Knowledge
strand 2); and Diversity, change and continuity difedge strand 4). The module covering
Environmental Studies (Knowledge strand 3) was omdg at the time of the evaluation. The

results are presented per Knowledge Strand.

Table 5.6.2: UKZN ACE students’ perceived developnrg in Knowledge Strand 1

Topic No Very little Some Good Very good Mean td.dev
developmen' development developmen development developmen

1. Chemistry of life 0.0 7.7 7.7 23.1 61.5 44 1.0
2. Cells — basic unit of life 0.0 0.0 7.7 7.7 84.6 48 0.6
3. Cell division - mitosis 0.0 0.0 7.7 154 76.9 47 0.6
4. DNA - the code of life 0.0 0.0 7.7 0.0 92.3 48 0.6
5. Meiosis 0.0 0.0 7.7 231 69.2 46 0.7
6. Genetics & inheritance 0.0 7.7 0.0 23.1 69.2 45 0.9
*

Standard Deviation

Results displayed in table 5.6.2 above suggestatttiis cohort of students (which were
practising Life Sciences teachers) were satisfieith wheir development of content
knowledge in Knowledge Strand 1. Exceptional dewelent was observed for the topic:
DNA: the code of life’. Only one student (7.7%}licated ‘very little development’ for two

topics ‘chemistry of life’ and ‘genetics and inharice’. A close examination of the
demographic information showed that this teacheat tjored in English and Biblical

studies during initial teacher education. Ordiryarlearning new content altogether would
have been a challenge for this teacher. It is thexenot unusual that he/she did not
experience the same level of development as ther ddachers who had background
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knowledge in Biological Sciences content. As highted by one of the advisors, the system
has displaced a few teachers by making them tealglets they were not trained to teach.
These teachers typically have to learn the Lifee&soes conterdb initio, which is obviously
an arduous task. It was encouraging to note tlatugh enrolment in this ACE programme,
the said teacher improved her ‘confidence’ to teacthe following comment captured this
benefit.

| have benefited a lot from doing ACE BiologicaleBces because it's brought me

some confidence when teaching the subject. Noww lsome topics which | did not

understand at all before. Things are now cleared anderstandablg ACE student)

As seen from the above excerpt, this teacher wasocs saying things were ‘clearer’ to

suggest a developmental learning process.

As presented in Table 5.6.3, there were clear pattef growth in teachers’ knowledge of
‘Life processes in plants and animals’ (Knowledtyarsd 2), with the majority of the teachers
indicating ‘very good development’ for many of ttopics. The results of the first survey on
Life Sciences’ teachers’ content needs (resultshisf study presented later in 5.8 of this
chapter) showed that ‘Energy transformations tdasudife’ was the most sought topic in

this strand. Consistent with these needs, UKZN A€&ithers’ perceived development in this
topic varied from ‘very good’ (53.8%) to ‘good’ (23%), and to ‘some development’ (23.1).
This may imply that a number of Life Sciences teasiperhaps find the topic challenging.

Development for ‘Support & transport systems impawas particularly noted by one of the
ACE students as encapsulated in the following ektra
| am whole lot confident to teach Life processeglamts. The plant section used to be
the most challenging for me. On my first year @ickeng Life Sciences | actually
skipped it. Now | am a whole lot confident to tedcpACE student)
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Table 5.6.3: UKZN ACE students’ perceived developnrg in Knowledge Strand 2

Topic No Very little Some Good Very good Mean ‘d.dev
developmen development developmen developmen developmen
1. Plant and animal tissues 0.0 0.0 7.7 38.5 53.8 4.5 0.7
2. Support & transport systems in plar 0.0 0.0 0.0 53.8 46.2 4.5 0.5
3. Support & transport system in anim 0.0 0.0 7.7 46.2 53.8 45 0.5
4. Energy transformations to sustain li 0.0 0.0 23.1 23.1 53.8 4.3 0.9
5. Animal nutrition 0.0 0.0 7.7 7.7 84.6 4.8 0.6
6. Gaseous exchange 0.0 0.0 154 0.0 84.6 4.7 0.8
7. Excretion in humans 0.0 0.0 7.7 15.4 76.9 4.7 0.6
8. Reproduction in vertebrates 0.0 7.7 0.0 154 76.9 4.6 0.9
9. Human reproduction 0.0 0.0 7.7 0.0 92.3 4.8 0.6
10. Responding to the environment 0.0 7.7 7.7 23.1 61.5 4.4 0.9
11. Human endocrine system 0.0 7.7 154 154 61.5 4.3 0.9
12. Homeostasis 0.0 0.0 7.7 7.7 84.6 4.8 0.6

Knowledge strand 4 had been the most sought acaptdithe results of the survey on Life
Sciences teachers’ needs presented in the follosgéaton. Table 5.6.4 below points out to
greater development in ‘evolution by natural setectand ‘human evolution’. Improvement
in the knowledge of ‘history of life’ was also fairgood. Teachers may have experienced
these notable gains because there was adequatefdintbem to learn and understand
evolution concepts. Stears (2012) asserts that tnoee needs to be allocated to evolution
modules so that sound conceptual understandinheaeveloped.

Table 5.6.4:.UKZN ACE students’ perceived development in Knowledge &nd 4

Topic No Very little Some Good Very good Mean Std.dev

developmen developmen development development developmen

1. Biodiversity and classification

0.0 0.0 7.7 46.2 46.2 44 0.7
of microorganisms
2. Biodiversity of plants 0.0 0.0 7.7 38.5 53.8 45 0.7
3. Reproduction in plants 0.0 0.0 0.0 38.5 61.5 4.6 0.5
4. Biodiversity in animals: Invert 0.0 0.0 154 23.1 61.5 45 0.8
5. History of life on Earth 0.0 0.0 154 30.8 53.8 44 0.8
6. Darwinism and natural

0.0 0.0 7.7 15.4 76.9 47 0.6
selection
7. Human evolution 0.0 0.0 7.7 23.1 69.2 4.6 0.7
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Overall, there appeared to be a perceived signifitaprovement in Life Sciences teachers’
content knowledge as a result of participating lie tJKZN ACE Biological Sciences

programme.

The UKZN ACE Biological Sciences students were fasiabout their growth in pedagogic
knowledge and skills. As shown in Table 5.6.5, masponses were on the affirmative side.
Consistent with the results of the first surveyl€a5.5.1), the most significant benefit was
that of ‘development of confidence as a Life Sceenteacher’, with a resounding 84.6% of
respondents articulating this. Similar findings #&eeported by Bertram, Mthiyane, and
Mukeredzi (2012) in their study of learning expades of PGCE students. Once again, this
response may illustrate the commonly-held view 8@ith African teachers lack confidence.
Hence, learning new knowledge and skills is seeramsopportunity to improve their
confidence.

Table 5.6.5:UKZN ACE students’ perceived development in Pedagogic kwledge

Item Tonoexten Toavery Tosome Toagreat Toavery
at all little extent extent great Mean Std. dev
extent extent

1. Confidence in teaching difficult topics 0.0 0.0 154 154 69.2 45 0.8
2. Improved knowledge of teaching strategi 0.0 0.0 7.7 23.1 69.2 4.6 0.7
3. Improved knowledge of assessment

) 0.0 0.0 7.7 38.5 53.8 4.5 0.7
strategies
4. Improved knowledge of CAPS 0.0 0.0 154 53.8 30.8 4.2 0.7
5. Improved practical work skills 0.0 0.0 23.1 46.2 30.8 4.1 0.8
6. Made changes to my own teaching 0.0 0.0 154 53.8 30.8 4.2 0.7
7. Engage learners in higher order thinking 0.0 0.0 7.7 61.5 30.8 4.2 0.6
8. Apply skills in my classroom teaching 0.0 0.0 16.7 25.0 58.3 4.4 0.8
9. Developed interest in Life Sciences 0.0 0.0 7.7 23.1 69.2 4.6 0.7
10. Improved confidence as a teacher 0.0 0.0 7.7 7.7 84.6 4.8 0.6
11. Selecting materials for teaching 0.0 0.0 7.7 30.8 61.5 45 0.7
12. Designing learning according to contex 0.0 0.0 154 231 61.5 45 0.8
13. Integrate diff. cognitive levels in

0.0 0.0 7.7 30.8 61.5 4.5 0.7

assessment
14. Integrate indigenous knowledge 0.0 0.0 154 38.5 46.2 4.3 0.8

In line with development of confidence, teacherdgérest in Life Sciences as a subject had

been greatly enhanced. Looking at other pertinkitis sit appeared that this cohort was also
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advancing their knowledge of teaching strategiesuthh the programme, with about 69% of
the respondents indicating ‘development to a geedent’ in this regard. It was also
particularly noteworthy that teachers indicated gpession in their skills of ‘selecting
materials for teaching’; ‘designing learning acdongdto context’ and ‘integrating indigenous
knowledge’. The least perceived improvement was'pyactical work skills’. This was
logical as explained by one of the UKZN ACE tutbexause the last module was to cover
explicitly, the teaching of practical skills. WHilseachers had conducted practical work
during the course of the study, the pedagogy ofaminpg the skills to the learners was to be

taught in the last module.

On the whole, the cohort of UKZN ACE students appeédo be benefiting immensely from
the programme. Through open-ended questions, dgudéghlighted specific topics where
they advanced their content knowledge. They aldgechanprovement in pedagogic skills
such as dealing with students’ misconceptions; lagpdiiversity in classrooms; learning

new teaching strategies; learning how to conduattpral work/experiments.

5.6.2 Perceived development through participation in traning
workshops
With training workshops being the most utilised +pralification method of continuous
professional development of teachers in South Afridtems were included in the
guestionnaire to examine the sampled teachersepgons of their development through
such workshops. In contrast to the documenteddaakpact of these workshops, teachers in
this study responded affirmatively. As seen frora table below, the sampled teachers of
Life Sciences unanimously believed that workshopsevassisting them in various aspects of
their development such as learning relevant subyedter and new teaching strategies, and
so forth. Open-ended responses to the same questmswered by the same teachers
however revealed a conflicting view. Their commaurgbeld the widely supported consensus
that training workshops were not adequately addrgseachers’ development needs. The
guantitative results were therefore treated wilireent. More credibility was by far, given to

gualitative responses as they were further subatadtby feedback from Subject Advisors.
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Table 5.6.6:Teachers’ opinions of training workshops showing peentage, mean and

standard deviation

ltems SA(% A% N@®) D(@®) SD (% Mean Std.de
1. We learn subject matter that is directly reléwan 78.6 152 34 1.4 1.4 468 0.73
what we have to teach.

2. We learn how to help our learners answer exar 74.1 204 3.4 0.7 1.4 465 0.71
questions better.

3. We learn new ways of teaching subject matter. 69.2 25.3 4.8 0.0 0.7 462 0.64
4. We enrich our knowledge of the subject matter 72.5 208 4.0 0.7 2.0 461 0.78
5. We learn new ways of including practical work 61.2 25.2 10.9 1.4 1.4 444 0.84
our teaching

SA = strongly agree; A= Agree; N= neutral; D= disag; SD = strongly disagree

The ambiguity in teachers’ responses can be seemtiie following comment made by one
of the teachers who had selected ‘strongly agealf the items above:
In 3 years, workshops have been of NO value aHall there been workshops like
before, these would be my answers (indicating glyoagree for all five items).
(Teacher)

This teacher then elaborated on the questionnailiedting that they used to have workshops
run by ‘experts’, most likely suggesting peoplenfrmutside the department of education,
people with possible links to higher learning ingtons. The idea of bringing experts into
training workshops was reiterated by other teagkepondents. For example one of the
teachers argued thdbringing experts on the subject at least once gwvgear to mass
workshops'would ensure that teachesee the need to not only to attend workshops but to
check if they are really updated and clued up wittrent information on the subject’.

A closer observation of data showed that the contsnahout experts came largely from
district 3. As indicated in chapter 3, this digtth@ad been without an Advisor for at least 18
months. Workshops were conducted by cluster leattasslikely therefore that the comment

came against this background.
Other excerpts from open ended responses of the gam in the questionnaire revealed a

scenario of training workshops that fail to adeglyataddress the immediate needs of
teachers. The following extract for example, cheardggested a fair degree of dissatisfaction
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with the duration of the workshops, a position thas been argued strongly in many research
studies.
Workshops must at least take 3 days for teachegetdime to discuss all aspects.
One day workshop is meant to flood teachers witbriation and becomes futile.
(Teachen

From teachers’ accounts, it is not merely the domathat renders workshops somewhat
ineffective, in addition there were issues of regity of these workshops. The following

extracts from different teachers illustrate thenpoi

| wish workshops would be conducted each and eeeny so that | can be developed

in different areas of each term. Two workshopsa gee not enough (Teacher)

| would like to see a lot more content workshopsdoated for capacity building and

follow up rather than one day workshops which dbetp us much(Teacher)

We need more regular workshops that will start ks beginning of the year and
continue through the year, not just one workshegmester(Teacher)

A number of teachers shared this sentiment, appe#dr more workshops that would focus
mainly on content, with some teachers calling ‘@peater degree of content workshops’
‘rigorous discussion of Life Sciences content dyirimorkshops’ ‘more focus on content

during workshops’

Teachers also linked these content workshops thiteg strategies.
Workshops need to deal directly with content anilssk.methods of delivery.
(Teachen

We need workshops that deal with most difficult teain problems and to be

empowered with a variety of methods of teachingdlpyoblem areagTeacher)

Essentially, the question of what exactly is coddrethese training workshops was a matter
of concern for the majority of the teachers. Tnagnof teachers through workshops to a large

extent rests with Subject Advisors. Subject adwistihemselves are aware of these
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shortcomings. The following comment from one of Swbject advisors clearly outlined the

challenges they face.

At the beginning of the year we conduct workshapkea Orientation workshops.
Then in the middle of the year, we again call ti{ggachers) for another workshop,
the Content workshop. But these workshops run fonlgne day. So it becomes very
difficult, almost impossible to say you'll be doingntent and also how to teach it
because in fact you have three hours. We are t@tlworkshops must start at 12pm
and end around 3pm. So really what can you doho@s? If you have two sessions,
one at the beginning of the year and another inrthiddle of the year, each for 3
hours...really there is nothing much you can do tpac#ate teachers(Subject
Advisor)

Similar problems were experienced in training tesshfor CAPS. Whilst some form of
training was done for the curriculum revision in0Z0for the implementation in 2008 in
Grade 10, the curriculum was then revised agapraduce CAPS, which was implemented
in Grade 10 in 2012. The advisors explained thay tid the same kind of workshops, that
is, the Orientation workshop at the beginning @f yiear (2012) and the Content workshop in
the middle of the year to train teachers for CAPBere was obviously nothing additional

done to capacitate teachers for CAPS.

There was nothing more to prepare them in termsootent. What assisted us was
that some of the content that was now in Gradeflibenew CAPS curriculum was
previously in Grade 12. Some of the teachers tleeweaching Grade 12, were also
teaching Grade 10 & 11 and those teachers alreaggywkthe content. But in big

schools where there are many teachers teachingrdiif grades, there was not
enough training for the Grade 10 teachers in teohsontent. As | said, it was just a
day training where we just advised them on what wake CAPS curriculum. There

was no time to go deep into the content. We justis&ed on the logistics. We

definitely need more time for conteriSubject Advisor)

It was clear that Subject Advisors had very limitedntact time to conduct training

workshops that would make meaningful impact onheeg classroom practices.

Another important aspect that had been at the e@ftthis research was the identification of

teachers’ needs prior to engaging them in traimmogkshops. A number of comments from
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the teachers clearly indicated that the relevaricegaming workshops was important. The

following quotations were extracted from teacheysen-ended responses:

We would like to be asked what we need to be wwgged on, before we come to
workshops(Teacher)
Subject Advisors are supposed to get from the dédisgcareas to be treated in

workshops; areas which give us educators diffieal(iTeacher)

As discussed in the theoretical framework of thisdg, one of the assumptions on which
Knowles ‘theory of Andragogy is grounded ‘tke need to know’According to Knowles
(1968), adults need to know why they must learnetbmg before they undertake it. As
expounded by Merriam (2001), Knowles’ idea of ‘gdilfected learning’ in adults comes
from the perspective that adults manage all aspedteeir lives, and are thus likely to direct
and plan their own learning. Functional theorisishsas Daloz, (1986) and Trotter (2006)
backed Knowles’ theory arguing that adults prefeplan their own educational paths, where
they can select educational topics that they cdirketctly apply in their own classrooms. As
these theorists assert, teachers should be giviemauy to plan their own professional
development, dealing with what they feel they neelkarn. Comments from teachers in this
study clearly revealed the need for autonomy inidiieg on their learning. Their needs
should therefore be surveyed prior to embarkingaow training workshop, if meaningful
learning is to be achieved.

The analysis of teachers’ qualitative response®they with interview comments from

subject advisors revealed that a great deal ofteffas required to improve the impact of
training workshops on teachers in general, andeanhters of Life Sciences in particular. In
line with previous research studies, to improvedbeelopment of teachers through training
workshops, the duration and frequency of the waskgshhas to be increased. Again, as with
previous research, focusing on teachers’ immediat®ls such as dealing with content and
teaching strategies seems to go a long way in gggstitat meaningful learning on the part of

teachers takes place.

To a very large extent the mandate for the impraamnof teacher training workshops, in
particular those organised through education distrilies with the provincial and national

departments. A unique outcome of this study ig thiatricts need not do this single-
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handedly; they need to bring in experts to traaciers in complex and new areas of content
and associated pedagogy. This seems to be of utralogt to teachers and therefore this idea
should be taken forward to improve the impact eflsthtraining workshops. Also important

for teachers is the assessment of their needstpranning any training workshop.

5.6.3 Participation in cluster-based CPD and perceed benefits.

In the midst of school curriculum changes in SoAfhica, other non-qualification based
CPD models such as teacher clustering, school-b@Bednd mentoring & coaching have
also gained momentum. Table 5.@&low shows that of the three approaches, teacher
clustering was widely used by 94% teachers of Biégences, followed by School-based PD
at 80%. Just over half (53%) of Life Sciences teashndicated that they have mentors or

coaches.

Table 5.6.7: Percentage participation in Cluster-bsed CPD, School-
based CPD and Mentoring or coaching

Teacher Mentoring &
clusters (%) School-based PD(% Coaching (%)
Yes 94 80 53
No 6 20 47

a. Participation in clusters

Following the analysis of teachers’ qualitative p@sses, it was not quite clear what the
cluster group meetings were used for other thaesassent, which many of the teachers
referred to as ‘moderation’. Subject Advisors wdren probed on the objectives of cluster

group meetings. The following explanation was gitsgrone of the advisors.

Cluster groups are set to look at continuous assess which is part of the 25% that
we assess during the course of the year. In thetenis, teachers set common tasks
and they generate a database of questions which ¢foe back and use in their
schools. We believe that when they (teachers)agetler they prepare much better

assessment tasks than when they are on their(@ubject Advisor)

In the absence of advisors, cluster coordinatong/ ¢ae responsibility of leading the groups
to ensure that assessment tasks are completed. aghisne of the advisors explained, is
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achieved by way of selecting senior or experientsathers, or even good-performing

teachers. As the advisor elucidated, criteria éeding the coordinators are not restrictive.

We take senior teachers or experienced teachersvall-performing teachers as

cluster leaders. There is a long criteria (list @yt we consider anything associated
with being good. We train them by way of givingdglines on what to do as a cluster
coordinator. Because of good Cluster Coordinatsene clusters are therefore quite

viable. (Subject Advisor)

As the advisor alluded, the viability of these ttus is largely dependent on the competence
of the cluster coordinators. According to Jita aidlalane (2009) one of the factors that
determine the success of teacher clusters is thpetence of the facilitator/s. A comment
from one of the teachers supported this asseréient suggested that their motivation to
attend cluster meetings was to a certain degreleeiméed by the competence of the

facilitator.

We need facilitators that are clear with the subj@atter. When the facilitator is not
clear that demotivates us to come to cluster wargshwhere we gain nothing.
Subject Advisors need to visit clusters to se¢lfemselves these problems with some

facilitators. (Teacher)

It emerged from the qualitative data obtained ftbmteachers that Subject advisors were not
always able to attend these meetings. In seekangf\ladvisors indeed confirmed that they
were unable to visit all cluster groups and offéviee on-site largely because there were too

few advisors.

We do visit clusters but not all of them becausémé constraints. We've always
wanted to be there when they develop tasks butnlyenoeet them when they have
already developed the tasks and when they commdderation. So when they meet
for the first time we’re not there. Imagine if ybave 150 teachers and there are
between 5 and 10 teachers in a cluster, it meaaistkiere will be up to 50 clusters so
you cannot see all of them. In most districts tlareis only one advisor or two at the

most.(Subject Advisor)

Bearing in mind that some districts were withoutiadrs, it was essential to determine
whether this influenced teacher participation imstér meetings. Fisher’'s exact test suggested

a statistically significant difference in partictipn between the three district§<.001).
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Participation trends per district presented in thiele below indeed indicated that some

districts were more active than others.

Table 5.6.8: Life Sciences participation in clustebased CPD programmes by
district

Participation in teacher clusters

pistrct No Yes Total
District 1 Count 0 54 54

% within District 0.0% 100.0%  100.0%
District 2 Count 2 50 52

% within District 3.8% 96.2% 100.0%
District 3 Count 6 26 34

% within District 17.6% 82.4% 100.0%
Total Count 8 132 140
% within District 5.7% 94.3% 100.0%
p<.001

Nearly all teachers responded to this item. Thalteshow that the participation by teachers
from Districts 1 and 2 was slightly higher (betwe&#%-100%) than that of District 3, where
participation levels were just over 80%. It was antirely clear why there was a difference
in participation. However, the absence of the [Sf@ences advisor for almost two years in
District 3 may have contributed to the lower lev@iparticipation. Whilst District 1 was also
without a dedicated Life Sciences advisor, the te&sx advisors from District 2 were

actively ensuring the establishment and functioyali cluster groups in this district.

b. Perceived development through cluster-based CPDgpaonmes

Due to the difference in participation levels bgtdct, teachers’ perceived development per
district through cluster-based CPD was also detethiln respect of the activities (mostly
assessment) that teachers engaged in during clustetings, teachers were asked to rank
their perceived level of development, on a scalelofo 5, where 1 represented ‘no
development at all’ while 5 represented ‘very hidavelopment’. Analysis of data on

development per district was done. The followingufes were obtained.
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Figure 5.6.1: Life Sciences teachers’ perceived lelvof development through

cluster-based CPD programmes per district

Development was highest in Districts 1 and 2 (mmi4). However, teachers from district 2
demonstrated the greatest variability with someliees indicating “very high development”
whilst others only experienced ‘some developmefierall, teachers from districts 1 and 2
appeared to be benefiting marginally higher tharséhfrom District 3. Teachers from District

3 experienced only ‘some development’, with a medii3.

Asked whether they were aware of any problemsingjab teachers’ participation in cluster
meetings, advisors indicated that some teachesgegla very passive role during cluster

meetings.

We know that some teachers don't participate mabkymBor example, you find that
a cluster has a task to complete, and the tasklg @ompleted by 3 out of 10 people.
(Subject Advisor)

Probing whether there were mechanisms in placegare maximum participation in clusters
by all teachers, the advisors indicated that thegoeraged rotational cluster coordination.
Nevertheless, advisors explained that this wascdiffto achieve as some clusters resisted
changing their coordinators. As the advisors elteid, many of the teachers resisted largely

because they did not feel confident to lead.

Confidence in teachers usually develops once theyten subject matter knowledge,

including competence in pedagogic knowledge andratblated knowledge areas (Shulman,
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1987; Evans, 2008). So, it may be that some teadrertruly lacking in their knowledge and
skills, preventing them from participating to themwaximum. Until all teachers of Life

Sciences are competent, this will likely remairhallenge.

Whilst cluster groups have great potential to hésat for wide-ranging development of
teachers, it became obvious from these resultstheat scope was limited to developing
teachers in only one area, i.e. assessment. Suljrtsors attested to this citing time
constraints. This may suggest that the schooiaulum is assessment-driven, which may
hamper teacher learning efforts. Teachers’ remaokgever signalled a great need to expand
these networks to include development in other sarefa teaching. Teachers indicated
willingness to use cluster meetings for more inekiprofessional development rather than
confining them to assessment-related activitiesséen in the following excerpts, a number
of teacher participants shared their ideas on Haster groups could be used as a platform to
share content knowledge, teaching strategies, ted pertinent skills.
Teacher Clustering must be officially authorisedtisat it can play an active role in

developing teachers in terms of new content, eafpediifficult content(Teacher)

Clusters must be used for sharing new teachingesjras, not only for moderation.
(Teacher)

| would like to see us teachers in the clusterslbgvone another in terms of teaching

and improving the subjects especially Life Scien€&sacher)

Clusters groups can work together in drafting prepesson plans) that can be
uniform - this will ensure proper completion of lapus topics in all schools.
(Teacher)

It is evident from the above quotes that teacheestBe need to utilise this social learning
network opportunity to its maximum. As relayed daye advisor, this determination was
demonstrated by a ward in one of the districts, reh&uster groups go beyond merely
sharing assessment-related knowledge and skillachiegs in this cluster share content

knowledge and pedagogic skills such as teachiagesfies related to such content.

There is ward/circuit in my district whereby teacheapacitate each other. They
don’'t only meet for assessment but also meet toeshantent information and
teaching strategies. They have different clustesups where each group has an

expert in a particular topic in Life Sciences. Fexample, one teacher may be an
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expert in Evolution, another in Genetics, etc. Bese experts move around in these

groups and they share their experti€gubject Advisor)

Clearly there are great potential benefits fromhsundormation-sharing platforms as further

explained by the advisor.

This is a very good structure to support the curden because when you can’t be
there as the Advisor, you know that something [ghaing, teachers are learning
from each other. That ward actually produces gweesults. When clusters work
effectively like in that ward, teachers benefitinitreases the encounter that teachers
have with the content, especially because the emtpunter some have with content
is when we have workshops. If all teachers canmgexra mile like what they do in
this ward, they would benefit. So | think this asnething we need to explore, put to

work in a manner that will benefit everyori@ubject Advisor)

As one of the teachers pointed out, cluster grawght to be formally endorsed as programs
for inclusive continuous development for teachdilsis idea was supported by one of the

advisors.

We are told by the department that we cannot te&ehers out of class. So if teachers
can agree to meet on their own outside teaching i they do in this ward (where
teachers meet to discuss content), then they caela® more. For example if
teachers can be motivated to do this on a monthlsish this would really help.
(Subject Advisor)

Teacher clusters are still at an experimental phas8outh Africa. Whilst these teacher
networks or communities of learning (as commonlfemed) are used widely in other
countries, it remains unclear what they focus ol faow they develop teachers (Lieberman
& Grolnick, 1996; Jita & Ndlalane, 2009). Similaylin South Africa it appears that they
remain only a potential and possible strategy tprowe teacher learning. From the above
accounts however, it is clear that teachers hagatgiotential to capacitate themselves, and
expand their knowledge through such learning neksworhese results clearly demonstrate
eagerness on the part of teachers to affiliate @ammgful learning social networks where
expertise on teaching can be shared. The notidlearihing communities’ or ‘communities
of practice’ put forward by Wenger (1998) needsbt supported to improve teachers’
continuous learning. Learning Communities as adiea by Wenger (1998) are important
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places of negotiation, learning, meaning, and itgenThe principles of ‘Communities of
learning’ are guided largely by the theory of Sb&anstructivism. Focusing on social
interactions between members of a group, sharinguaderstanding of a specific
circumstance, social constructivists recognize ititerplay between the personal and the
social aspects for meaningful learning to take g@ald@achers in this study clearly articulated
the need to use clusters as platforms to negoéiate share knowledge associated with

teaching Life Sciences.

As proposed by Vygotsky (1978) social interactidenyp a central role in the development of
cognition. Vygotsky described how learning is méstlaby social interaction, using the
‘Zone of Proximal Development’ concept. In this cept Vygotsky argued that a high level
of cognitive development (the zone of proximal depeent) is attained when one engages
in social learning. Vygotsky theorised that in orde bridge the gap between what the
learners know (in this case, teachers) and what eight to know, they need to utilize the
social support system. Learning according to Vykytioes not occur in isolation, but it is a
complex process that occurs as a result of asgmtiaith significant others. Social learning
is also associated with Maslow’s ‘Belonging needs.articulated by Maslow, most people
want to belong to a group that will give them assewof belonging, such as working with
colleagues to support each other. Teachers inttity slearly expressed the need to formally
affiliate to viable social learning structures winéinere would be interaction and information-

sharing at an advanced level.

Teachers thus need be encouraged and supportetdticigate maximally so that they can
benefit from these social learning networks. A @ertdegree of personal investment and
opening up on the side of teachers is required &kenthese clusters effective (Jita &
Ndlalane, 2009). Hence, Jita and Ndlalane (200§0exthat if clusters or networks are to be
considered for large-scale development of teaclileey, need not be mandatory as they risk
being viewed as a bureaucratic requirement. Thes g@rspective is supported in this study.
The idea of using cluster groups or establishingféssional Learning Communities’ (PLCs)
as endorsed by the DBE, for inclusive developménteachers should not be imposed;
instead, teachers should be encouraged and sugporparticipate voluntarily for their own

personal growth and development.
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5.6.4 Participation in school-based CPD programmeser district.

It is necessary for every school to determineritsarvice teacher training needs and plan for
the continuing professional development of its bess. In South Africa, each school has to
develop its own School Improvement Plan (SIP) basedndividual teachers’ needs for

development (Professional Growth Plan), and alsedan the report on the Whole School
Evaluation. Whilst the SIP is used to measure d&hpoogress through a process of ongoing
self-evaluation, emphasis is placed on continuougfepsional development. Hence,

professional development of teachers is linkedhéoavaluation of individual teachers as well

as the school evaluation.

Table 5.6.9 below indicates consistent participatitoschool-based CPD activities across the
three districts. About 80% of the teachers indidateme form of school-related professional

development.

Table 5.6.9: Participation in School-based Profesmnal Development per district

Participationin School-based PD

No Yes Total

District 1 Count 11 39 50

% within District 22.0% 78.0% 100.0%
District 2 Count 8 43 51

% within District 15.7% 84.3% 100.0%
District 3 Count 8 26 34

% within District 23.5% 76.5% 100.0%
Total Count 27 108 135

% within District 20.0% 80.0% 100.0%

To determine whether these school-related CPDiaetivhad any impact on teachers, items
were put on a similar scale used for cluster groumpere teachers indicated their perceived
level of development. The following graph showsttheachers of Life Sciences from
Districts 1 and 2 were benefiting more than thasenf District 1, with medians of 4 (high
development) and 3 (some development) respectivéilg. level of development in school-
based PD approach was overall towards the uppeofetind scale. School-based method of
teacher development clearly has a role to play apacitating teachers and should be

expanded to all schools so that all teachers benefi
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Figure 5.6.2: Life Sciences teachers’ perceived levof development through
school-based CPD per district.

As outlined in the KZN School Management Team (SMandbook, mentoring and support
falls under the auspices of the IQMS. The IQMS mtes for the establishment of a number
of structures including the Development Support UprdDSG). The DSG comprises the
teacher, the immediate supervisor and a peer edlday the teacher on the basis of
appropriate phase/learning area/subject expeKiadl OoE, 2003). The main purpose of the
DSG is to provide mentoring and support. The DS@s$ponsible for assisting the teacher to
develop his/her Professional Growth Plan (PGPaddition, through appraisals, HoDs have
a responsibility to ensure that teachers, espgciaixperienced teachers, are assisted in

problem areas through coaching and other forms-e€&rvice training where necessary.

5.6.5 Participation in Mentoring and Coaching

As shown in table 5.6.9, overall, only 53% of LBeiences teachers indicated that they have
mentors or coaches. Table 5.6.10 indicates thatetlheas no variation by district in
participation in mentoring or coaching related fermf development. Participation was
around 50% for all three districts.
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Table 5.6.10: Participation in mentoring and coacimg per district

Participation in Mentoring & Coaching

No Yes Total
District 1 Count 25 26 51
% within District 49.0% 51.0% 100.0%
District 2 Count 22 29 51
% within District 43.1% 56.9% 100.0%
District 3 Count 17 17 34
% within District 50.0% 50.0% 100.0%
Total Count 64 72 136
% within District 47.1% 52.9% 100.0%

Whilst participation in mentoring and coaching was lower than participation in cluster-
based and school-based CPD, teachers of Life Sxsqmerceived the gains from this type of
teacher development to be just as great. Figur8 b&ow shows that all three districts had a

median of 4 indicating high level of developmentiwany of the participating teachers.

As highlighted in the following excerpt, there wastrong desire to have a mentor or a coach
as that meant they would have someone to shareteepe&ith them.

| think what can help me improve as a Life Sciemckgator is getting other teachers
who are more experienced that me to help me argegui other strategies on how to

deliver the lessons to learngfBeacher)

It is clear from these findings that senior teastsrould be encouraged to take on the role of
mentors and coaches for novice teachers. Currentigntoring and coaching of
inexperienced teachers by senior teachers is \arunThese findings point to the fact that
this is potentially a highly valuable system of é@ping novice teachers, and therefore
consideration should be given to making it mandator induct novice teachers into the
profession through a mentoring relationship withe&perienced teacher.
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Figure 5.6.3: Life Sciences teachers’ perceived leivof development through
mentoring and coaching per district

5.7 Teachers’ motivation for engaging in qualificabbn-driven CPD
programmes

Teachers’ motivation to engage in professional bigraent is considered to be one of the
most influential determinants of teacher changell(& Gilbert, 1994; Smith & Gillespie,
2007) and has a direct influence on teachers’ i@agss practices (Anderson, 2002; Guskey,
2002). So investigating teachers’ personal desiceraotivation to enhance their professional
lives is an important aspect in teachers’ profesdialevelopment (Grundy & Robison,
2004). In examining Life Sciences teachers’ pemeimotivation for participating in various
gualification-driven upgrade programmes, eight genere put on a five-point Likert scale,
where 1 represented ‘completely false’ and 5 represl ‘completely true’. Teachers’

responses are summarized in table 5.7.1 below.
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Table 5.7.1: Rerceived motivation for pursuing qualification-driven CPD programmes in

percentage, mean and standard deviation

Percentage of teachers

ltems

SD D N A SA Mean Std. dev
1. Improve subject matter knowledge 09 0.0 1.9 8.5 88.7 484 0.54
2.To get an accreditation 29 1.0 49 216 69.6 454 0.88
3. To get promotion 324 98 206 235 137 2.76 1.46
4. Received a bursary from Department 731 1.1 3.2 3.2 19.4 1.95 1.63
5. To keep up to date with curriculum chang 4.8 1.0 1.0 212 721 455 0.95
6. To take responsibility for my own learning 4.0 2.0 6.9 168 703 4.48 1.00
7. To upgrade my knowledge and skills 00 1.0 0.0 8.7 90.4 488 0.40
8. To be a better Life Sciences teacher 1.0 0.0 1.0 6.7 91.3 4.88 0.50

For the majority of the participants, taking up CleBurses was intrinsically driven. As
shown in Table 5.7.1 above, teachers’ responsésetdems on the scale indicated a strong
internal desire and motivation to engage in comtirsulearning. ‘Becoming a better teacher’
was of high importance for the teachers, with 9Xf%eachers strongly articulating this. The
need to upgrade knowledge and skills for Life Soesnteaching was another influencing
factor when teachers register for upgrade prograsnmvigh 90% of the teachers expressing
this strongly.

Consistent with the DoE’s acknowledgement of teeghgoor subject matter knowledge,
‘Improving subject matter knowledge’ was anothetrtiwading factor for teachers to sign up
for higher studies, indicated strongly by about 88f4he teachers. The need to improve
content knowledge was further affirmed by teachéren responding to the content-specific
needs which are presented in the next section. n€lkd to improve curriculum knowledge

was a compelling reason for teachers to take upehnigducation studies.

About 70% of the teachers claimed that they erdofier structured CPD programmes

because they believed that learning is part of {hr@fessional responsibility.

The variation $tandard deviation =1.46n teachers’ responses to item 3 ‘“To get pronmtio
suggested that whilst some of the teachers may baea seeking promotion following
completion of qualification upgrade programmes.eathwere not. Similarly, teachers were

not driven by any monetary incentives when theyisteged to higher institutions because
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only a handful of teachers (about 20%) were renigief the subsidy from the Department of

Education.

It was also evident from teachers’ responses teetwas a strong requirement for many of
them to get certification. About 70% of the teashacknowledged strongly that that they
needed accreditation, and that teacher unions plaggng an important role in motivating
teachers to get qualifications.
Teacher unions usually advise teachers that aregoatified to register so that they
are not taken out of the system. As few of themsehées are really intrinsically
motivated and usually take long to complete thaidies, just as long as they can
show that they are registered and so that they dbhave to leave the system.
(Subject Advisor)

Whilst Subject Advisors had no direct mandate ittigg teachers to register for qualification
programmes, as seen from the extract below, sontigeaf were also taking the initiative to

encourage teachers to improve their knowledge kitld.s

Although we don't really have much influence intiggt teachers to engage in
continuous professional development such as tostegiwith institutions, but we
show them the good side of studying. As Subjeds@&dwve tell teachers about the
importance of having knowledge first. Teachers needegister for themselves
because one of the seven roles of the educatbaighey must be a lifelong learner.

We can easily support someone who is also supgditiemselvegSubject Advisor)

Whilst some of the Life Sciences teachers wereedriby external forces to register for
higher studies, the bulk of teachers had an intridstermination to advance their knowledge
and skills. With the majority of the teachers irading the desire to become better teachers,
an inference may be drawn that these teachers teaahed Maslow’s level of ‘esteem
needs’. As articulated by Maslow, ‘esteem needsebig as a result of people seeking to
improve their self-confidence. As stated by Wilodk&iv(1999), it is the deep social
responsibility, i.e. need for competence and besffgctive at what one does that drives
learning among adults. Aspirations of becoming téreteachers’ thus clearly suggested
teachers’ desire to improve their confidence andpetence in teaching the new curriculum.

This also implied that majority of the teachers dnagached the ‘self-actualisation’ level of
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Maslow hierarchy, suggesting a sense of autononuy saif-directedness on the part of
teachers. The South African Council for Educat®&CE) also has a mandate to support the
system in developing autonomous and confident erachy way of allocating Professional
Development points for any self-initiated professib development, school-initiated and
externally initiated professional development atigg. At the time of writing, principals and
deputy principals as the first cohort were goingtigh the CPTD orientation and sign-up
process to start earning professional developmenit The second cohort comprising
teachers is to follow at a later stage. Having teeg that exhibit an intrinsic impetus to
engage in continuous professional development, leduwith incentives to take up CDP

courses will go a long way in ensuring the develeptof an autonomous teaching force.

5.8 Non-participation in qualification-driven professional development

programmes

As discussed in chapter 2, KwaZulu-Natal provined the highest number of unqualified
teachers at the time of writing (2013). It was tHilsng to interrogate reasons for non-
participation in qualification-based CPD programm&lso looked into, were possible non-

participation levels within each district.

5.8.1 Non-participation by district

Table 5.8.1 below shows that an overall 17% ofrdspondents had not participated in any
form of upgrade programmes. From the results, iDtsf accounted for 46% of all the
teachers in the study that were neither engagedhadrcompleted any form of upgrade
programme. Districts 1 and 3 contributed 27% egu&lihilst a Chi-square test indicated no
significant difference in teachers’ participation CPD programmes by distrigb € 0.138),

reasons for non-participation were nonethelessoeagl
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Table 5.8.1:Non-participation in qualification-driven CPD progr ams in three KZN districts

District
District 1 District 2 District 3 Total
Registered/ No Count 7 12 7 26
completed a % within registered/ 26.9% 46.2% 26.9% 100.0%
programme completed a programme
% of Total 4.6% 8.2% 4.6% 17.4%
Yes Count 53 41 32 123
% within registered/ 43.1% 31.7% 25.2% 100.0%
completed a programme
% of Total 34.9% 25.7% 20.4% 80.9%
Total Count 60 53 39 152
% within registered/ 39.5% 34.9% 25.7% 100.0%
completed a programme
% of Total 39.5% 34.9% 25.7% 100.0%

5.8.2 Reasons for non-participation in qualification CPDprogrammes

For those teachers who specified that they werthereregistered nor had completed any
upgrade studies, four items were put on a 5-poikert scale (strongly disagree = 1 to
strongly agree =5) to establish their reasons dichsAs shown in the table below, possible
barriers ranged from lack of financial support tot teing aware of available upgrade
opportunities. For analysis purposes, the categois&rongly agree’ and ‘agree’ were
collapsed into a single category of ‘agree’ andoisgjly disagree’ and ‘disagree’ were

collapsed into a single category of ‘disagree’. Tikatral category remained unchanged.

Table 5.8.2:Reasons for non-participation in qualification CPDprogrammes

Percentage of teachers

ltems Agree Neutral Disagree
1. I do not have financial means to study further. 67.2 8.2 24.6
2. | have too much work at school and so | can't 41.7 13.3 45.0

make time to study.

3. The universities are too far and inaccessible. 32.8 8.2 59.0
4. | am not aware of options available for me to  20.3 10.2 69.5
improve my qualifications.

151



The results in table 5.8.2 shows that lack of fali@nsupport was the highest contributor to
non-participation in qualification CPD programmeg teachers, with 67% of the teachers
indicating this. There was no agreement on workleada constraint in enrolling for
qualification CPD programmes, with virtually thensa percentage of teachers responding
either affirmatively (42%) or negatively to the tstment (45%). These responses indicated
that workloads for individual teachers were notassarily equivalent, therefore suggesting
that teachers were affected differently.

A fairly large percentage (59%) of teachers belietreat universities were within reach and
did not see this as an obstacle to attaining furthelifications. So, only a third of the
teachers attributed their non-enrolment for CPDgpammes to inaccessibility of higher
learning institutions. Similarly, the majority dfig teachers (70%) appeared to be aware of
upgrade opportunities, with a mere 20% citing latknformation as a holdup for signing up

for qualification upgrade programme.

In a different set of items seeking explanationsrfon-engagement in qualification-driven
CPD activities, teachers were asked whether thdieveel that they were qualified and
competent enough, or had acquired adequate teaohimgvas mere lack of motivation that
kept them from enrolling for further studies. Teaish responses are presented in the table
below.

Table 5.8.3: Reasons for non-participation in quafication CPD programmes

showing percentage, mean and standard deviation

Percentage

[tems Agree _ Neutral _ Disagree

1. I have acquired enough teaching experience 20.9 8.1 71.0
2. | simply have no motivation to study further. 11.3 8.1 80.6

3. | am competent in content knowledge and 8.3 5.0 86.7
therefore do not need to study further.
4. | believe that | am qualified enough and thus 4.9 4.9 90.2

do not need to engage in any further studies.

The results in the table above clearly show th&rge proportion of the teachers neither
perceived themselves to be highly qualified (90%) aid they believe that they were highly
competent in content knowledge (87%) to not engiaderther studies. By the same token, a

significant fraction of the teachers neither bedg\that they had acquired adequate teaching
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experience (71%) nor did they lack motivation (80)%o take up qualification programmes.
From these results it became evident that the &etpff that prevented teachers the most from
enrolling in qualification CPD programmes was lagk financial support, rather than
motivation to study further.

A further analysis was performed to determine hawklof finance in particular, as a
perceived barrier for non-participation in qualfion PD programmes affected teachers
differently in different districts. A radar chartelow illustrates how lack of finance in
particular affected teachers from each districtp@dint closer to the centre on the chart
indicates a less significant factor, whilst a paietar the edge represents a more significant

factor.
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Figure 5.8.1: Lack of finance as a barrier for partcipation in CPD programmes per
district

Teachers from all three districts were affected tiyoy lack of finance, albeit with a

difference of about 5% between each district. Ated by the Subject Advisor, it is largely

the teachers from rural districts that mostly regjdinancial support.
There are a lot of teachers who could benefit fdgpartment subsidies, especially
those from deep rural districts. To me if theseheas could be motivated to take up
CPD programmes and be assisted financially by #qgadment, really we would see
change. Universities are the centre of knowledg# ssachers take up these courses
they would be empowered. But that needs to be dona wider scale. (Subject
Advisor)
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Generally, during any curriculum change, teacheed éxternally propelled into learning.
Whilst learning needs to be self-endorsed, extiriactors such as the lack of financial
support may hinder teachers’ motivation to regigdehigher studies. There has to a balance
between intrinsic and extrinsic factors which matesteachers to learn (Smith et al., 2003).
Individual teachers that develop internal motivatio engage in continuous learning need
support from relevant authorities to ensure thégreal factors do not interfere with teachers’
enthusiasm to learn. Therefore targeting teachbkgsble for upgrading through higher
education studies and providing them with a subgidlygo a long way in ensuring that the
pool of South African teaching corps engaged inhéiglearning activities is increased.
Research shows that people learn best when theseHireegulated (Knowles, 1998; Bell &
Gilbert, 1994; Merriam, 2001; Thompson, 2001); ¢éfere subsidies have to be accompanied
by intrinsic willingness to learn on the part ch¢bers. Through informal conversations with
the UKZN ACE Biological Sciences students, it beeagwident that despite many teachers
not having received the DoE bursaries, they rengamghly motivated. It is this calibre of
teachers that need to be targeted for further dpweént. As pointed out by many scholars, a
more learned teaching force benefits not only daehers but brings about improved learner
outcomes (Fullan, 1991; Guskey, 2000; Borko, 2004).

The provincial departments also need to pay atientd possible discrepancies when
bursaries are provided for teachers to enrol fghéi education studies. Teachers from rural
districts are undoubtedly the neediest becauskeif low levels of qualification and would
benefit from intentional targeting for qualificatiaupgrading by way of providing subsidies.
It is worth noting here that during data collectiefforts were made by the KZN DoE to
intensify registration of teachers for upgrade paogmes by way of providing bursaries. A
circular on various subsidies was released, inyiteachers to submit applications so that
they could register for qualification programmebeThannels of communication when these
circulars were released were unclear. For examyllen the call came out, it appeared that
subject advisors were not necessarily involvedvenenformed. It is important to ensure that
such crucial information reaches the targeted awéieespecially teachers in rural districts.
Proper communication with service providers is atsitical in this regard. Because the
timing of the release of the circular was not negetl with the affected providers, serious
delays have been experienced in universities rexppayment of bursaries from the DoE on

time.
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5.9 Life Sciences teachers’ professional developnareeds

For teachers’ professional development to be effectit must commence with an
understanding of teachers’ needs, to specify etgliszvhat form of training is required
(Moeini, 2008). A needs analysis was conducteth watchers of Life Sciences to identify
their needs for development in subject matter kedgé and the associated pedagogical

knowledge and skills.

5.9.1 Content needs

Life Sciences teachers’ content needs were orghniseng the CAPS document, which
groups content topics into four Knowledge Strandmely: Life at molecular, cellular, and
tissue level; Life processes in plants and aninfatsjironmental studies; Diversity, change
and continuity. Table 5.9.1 shows the main topidkiw these strands as well as concept and

content progression by Grade.

Table 5.9.1: Life Sciences topics showing concepidgcontent progression by Grade

Strands Life at molecular, Life processes in Diversity, change | Environmental
cellular, and tissue plants and animals | and continuity studies
level
Grade 10 Chemistry of life e Support and Biodiversity Biosphere to
Cell — unit of life transport in and ecosystems
Cell division plants classification
(mitosis) *  Support and History of life
Plant and animal transport system on Earth
tissues in animals
Grade 11 * Energy Biodiversity Population
transformation to and ecology
sustain life classification of Human impact
*  Animal nutrition microorganisms on environment
* Energy Biodiversity in
transformations: plants
respiration Reproduction in
* Gas exchange plants
+  Excretion Biodiversity in
animals
Grade 12 DNA code of life e Reproduction in Darwinism and Human impact
RNA and protein vertebrates Natural on environment
synthesis e Human Selection — current Grade
Meiosis reproduction Human 11
Genetics * Nervous system evolution
* Senses
» Endocrine
system
* Homeostasis

Source: Department of Education: FET CAPS (LifeeBces) fromwww.education.gov.za Accessed July, 2013
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To identify teachers’ perceived professional depeient needs, a Likert scale with 3
categories (greatly needed = 3; moderately need2chrd not needed = 1) was used. The
following graphic representation provides a sumnaryeachers’ needs for development in
content/subject matter knowledge. For purposesnafyais, if teachers’ responses for any

category were more than 50%, that particular categ@as considered the strongest.
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Figure 5.9.1: Life Sciences teachers’ level of needor development in subject
matter (n = 147)

As illustrated in figure 5.8.1, support in contdatowledge was mostly needed for the
Diversity, change and continuity strand. Just dwaf (52%) of the respondents indicated a
great need for development in this knowledge stradwker a third (36%) of the teachers
expressed a moderate need. The results displayéduire 5.9.1 showed that overall, the
majority of the Life Sciences teachers moderatedgded development for the remaining
three strands. About one-third (36%, 32% and 36%dhe teachers required great support
for Life at molecular, cellular and tissue levelfeLprocesses in plants and animals; and
Environmental studies knowledge strands respegtivdbout half of the teachers indicated
moderate needs (40%, 50% and 48% respectively).r@hdts also show that in the area of

most need, i.e. Diversity, change and continuitynere 12% of the participating teachers
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were satisfied with their subject matter knowledgerthermore, only 25%, 18% and 21% of
the teachers did not require any form of develognrerthe three other knowledge strands.

These results clearly indicate lack of confidentali the topics.

a. Percentage need for development in Knowledge Strdnd.ife at molecular,

cellular and tissue level

There was a greater demand for development in ‘tB=nand inheritance’ in comparison
with other topics in this strand, as 58% of theclegis indicated a great need, whilst only
27% specified a moderate need. Only 15% said tieeyat need help with this topic. The
total need for development in this topic was exgedsby 85%, further suggesting an
overwhelming necessity to support teachers indhes. Genetics topics introduced over two
decades ago formed part of the previous Biologyabyk. Whilst there have been some
inclusions of new information, the greater partttué genetics content featured in the NCS
has not deviated from the old Biology syllabus. dreas’ needs for development in this area
can thus not be influenced the change in the auumg.

Whilst the overall need for development in the remmg topics was still high, hovering
between upper sixty and eighty percent, a largezgmage of the teachers specified a rather
moderate need. Support was least needed for tepatsas Cell division and Cell - the basic
units of life, with about a third of the teachenslicating competence in knowledge of these

topics.

Table 5.9.2. Percentage need for development in Kwtedge Strand 1

Greatly Moderately

Topic
needed needed Total needed Not needec

1. Genetics and inheritance 57.9 27.1 85.0 15.0
2. RNA and protein synthesis 39.9 40.6 80.5 19.5
3. DNA: the code of life 37.9 41.4 79.3 20.7
4. The chemistry of life 35.6 42.1 77.7 23.3
5. Plant and animal tissues 33.8 48.1 81.9 18.0
6. Meiosis 29.3 45.7 75.0 25.0
7. Cell division - mitosis 28.6 39.8 68.4 31.6
8. Cell: the basic units of life 26.3 41.4 67.7 32.3
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Many of the teachers viewed Genetics as one ofptloblematic areas’ to teach. Comments
such as the following were made by the teachers:
Some of the more scientific in nature knowledgasi@e Genetics and Evolution.
These areas are most difficult and problematiceach. | will be glad to receive

assistance on those area@.eacher)

Other teachers specified areas within the Gentijass.
| need development on presenting certain topices Rklyploidy. | also need support
on pedigree diagrams including examples of acésitihat | can give to learners for

practice.(Teacher)

Subject Advisors were also cognisant of the chglsnassociated with teaching Genetics
which they claimed was demonstrated by poor learperformance in Grade 12
examinations. Because Grade 12 examinations areenaied nationally, the problem of
teaching Genetics is across the board, seeminfggtafg many teachers of Life Sciences
nationally. After moderation of Grade 12 end-yeearsinations, the DBE releases diagnostic
reports to identify topics that were poorly ansvadeog learners in that exam, and the possible
reasons for poor responses. These reasons usaagg from ‘concepts that are incorrectly
presented to learners and hence wrongly respordedthe examination’, to ‘aspects of the
curriculum that are not effectively presented todidates, thus leaving learners inadequately
prepared’ (DBE, 2011a). Both the 2011 and 2012 rdiatjc reports reported poor learner
performance in the Genetics section, clearly detnainsg that the topic remains a challenge
to both the teachers and the learners. In thesetsefgachers are usually advised to ‘broaden
their knowledge and practical experience’ in tlogi¢. Advisors in particular, are identified
as central to supporting teachers in this contesd.a&Subject advisors are expected to design
workshops to address inadequacies in the conteowlkdge related to topics such as
genetics (DBE, 2013c).

Advisors were fully conscious of their role in sopfing teachers, particularly in the areas

identified through national examinations.

The examination reports tell us exactly where #arers have performed poorly.
For example in Life Sciences learners fail Evolatend Genetics. This shows that

learners do not have grasp of those topics. Sortieans that teachers themselves
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have problems in those areas. When we support éeaate therefore focus on these

topics.(Subject Advisor)

Nonetheless, as pointed out earlier by the advisbeslevel of support that they provide is
not very effective, since contact with teachers insufficient to provide significant
improvement on the part of teachers. The problerpoalr learner performance in Genetics

therefore persists.

b. Percentage need for development in Knowledge StréahdLife processes in

plants and animals

Whilst the overall need (total % need) for topieghis strand was articulated by between 75
and 85% of teachers, the need was by far, modesatkt,does not vary much across the
topics. Teachers needed development the most ierdyntransformation to sustain life

(which refers to photosynthesis)’, (overall 85%techers conveying this need). The least
needed topic for development was ‘Gaseous exchabgeé'even so, only 25% of teachers

indicated that this topic was not needed.

Table 5.9.3: Percentage need for development in Kmbedge Strand 2

T opi c Greatly Moderately Not
needed needed Total needed needed

1. Energy transformations to sustain life 39.4 44.7 84.7 15.9
2. Homeostasis in humans 316 52.1 83.7 16.3
3. Human endocrine system 30.7 52.9 83.6 16.4
4. Responding to the environment: plants 29.5 51.8 81.3 18.7
5. Responding to the environment: humans 31.4 49.3 80.7 19.3
6. Support and transport systems in plants andaisi 28.4 49.3 77.7 22.3
7. Animal nutrition 26.0 54.2 80.2 19.8
8. Excretion in humans 27.7 45.4 73.1 26.9
9. Human reproduction 25.7 50.0 75.7 24.3
10. Gaseous exchange 24.6 50.8 75.4 24.6

c. Percentage need for development in Knowledge Stréhd Environmental

studies

Teachers’ need for development in this Knowledgart was also moderate. Whilst the
overall need for development in this strand was@dted by a large percentage (about 80%)
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of teachers, about half of the teachers requirdd moderate support. Only about a third of
the teachers expressed a great need to strengidierkriowledge in this area, but only about

20% of teachers were sufficiently confident to #asy did not need support in this area.

Table 5.9.4: Percentage need for development in Kmbedge Strand 3

Greatly Moderately Total

Topic

needed needed needed Not needed
1. Population ecology 34.6 49.2 83.8 16.2
2. Biosphere to ecosystems 321 47.0 79.1 20.9
3. Human impact on the environment  31.5 46.9 78.4 21.5

d. Percentage need for development in Knowledge StrdndDiversity, change

and continuity

Teachers’ perceived needs for this knowledge straede much more pronounced in
comparison with all the other strands. As illustcatn the table below, support was greatly
needed for three topics, viz.: Human evolution, Igtton by natural selection and History of
Life on Earth. Nearly 70% of the teachers expressgteat need to improve their knowledge

in these topics.

Table 5.9.5: Percentage need for development in Kmbedge Strand 4

Topic Greatly needed Moderately needec Total needed  Not needed
1. Human evolution 68.6 22.9 91.5 8.6

2. Darwinism and natural selection 67.9 21.4 89.3 10.7

3. History of life on Earth 66.9 23.3 90.2 9.8

4, Biodiversity and classification 46.3 38.1 84.4 15.7

5. Biodiversity in animals 43.4 44.2 87.6 12.4

6. Biodiversity and classification of 42.7 45.0 87.7 12.2
microorganisms

7. Biodiversity of plants 42.3 46.2 88.5 115

8. Reproduction in plants 37.7 47.7 85.4 14.6

Whilst Evolution had been in the Life Sciences icuum for at least five years at the time
of data collection, it was evident from teachersta@unts that the topic remained relatively

new for many of them.
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More workshops must be organised to deal with nemtent as a whole, i.e. Natural
Selection, Speciation, History of Life, Out of édrhypothesis, the whole Biodiversity

and Classification(Teacher)

History of Life must be targeted for training besadut is new to ugTeacher)

It was also quite apparent from teachers’ comminatisEvolution placed a high premium on
higher-order thinking skills, demanding in-deptldarstanding on the part of teachers.

Evolution is a topic that needs more attention siités abstract even in the case of us
educators. We need training on these new aspectheofcurriculum, especially

Evolution, Natural selectior{Teacher)

This new chapter of Evolution in Life Sciences ighly failed by our learners,
because we as the educators have problems unddnsgan. If training would focus

on this chapter, that would develop us to teachebén Life SciencegTeacher)

Advisors themselves were mindful of teachers’ @rales in teaching this knowledge area
and the need to capacitate them.
In Life Sciences we need to focus first and forérmanscontent, looking at specific
difficult topics such as Evolution and Genetics. Mésv know that the entire Life
Sciences curriculum is centred around Evolutionjrgerventions are really needed

to drive this knowledgéSubject Advisor)

The Advisor's comment clearly indicated awarenetghe implicit yet known fact that
Evolution is Life Science’s/Biology’s core themeathties together all the other themes.
Because of this framework some concepts of Evalutidistory of Life on Earth) that were
previously taught only in Grade 12 were moved taderl0 in the New Content Framework
curriculum implemented in 2009 to allow gradualgression of content to Grade 12. These
topics were also kept in Grade 10 in the CAPS culuim. Teachers who had taught the New
Content Framework would thus have had exposurgisocontent. The interviewed Subject
Advisors however felt that when this content washtdfled, teachers were not adequately
supported to effectively implement the changesh ldot the New Content Framework and
for CAPS.
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Whilst it is expected that some teachers would hrageired re-skilling in Evolution, having
the majority of the teachers expressing such angtmeed for development, once again
suggests that teachers are not taking respongilidit their own learning. Teaching is a
lifelong learning profession, thus, emphasis habd@laced on encouraging self-regulated
learning (Day & Sachs, 2004; Friedman & Phillipf02; Fraser et al., 2007) on the part of
teachers rather encourage passive recipientsioingaln line with fostering a constructivist
approach to teacher learning, there is a need teeraway from focusing only at the end
result of teaching. As pointed out by one of theisals the development of teachers has to

be all-encompassing rather than focus largely ad&d.2 outcomes.

The problem is that the South African educatiortesysis driven by examination
results. We focus too much on Grade 12 resultsnantbrget to pay attention to what
is happening down in the lower grades. For examjpld,ife Sciences there’s much
concentration on Grade 12 Evolution, yet Grade 1A X&is supposed to get similar
attention because that's where you introduce difficoncepts. All the resources are
concentrated on Grade 12. | think we need to lobla &igger picture and start

paying attention to other grades. We need to irteevin all grades, not just focus on
Grade 12(Subject Advisor)

Table 5.9.6 below (showing all topics ranked byd)e#lustrates that teachers’ greatest need
for development is Diversity, change and contingkyowledge Strand 4) topics. All eight
topics in this strand featured in the top ten mmestded areas for support. Genetics ranked
fourth in the ten most sought content topics. Theamvalues for the first ten topics were
high, ranging between 2.60 and 2.31 based on 3-pikert scale. Standard deviations for all
these items were ranged between 0.6 and 0.8, spaavimarrow spread of ranking around

mean values.
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Table 5.9.6: Life Sciences teachers’ ranked needsaving topic, mean , standard
deviation and knowledge strandn = 147)

Rank Mean Std. dev. Khedge strand
1. Human evolution 2.60 0.644 4
2. History of life on Earth 2.57 0.666 4
3. Evolution by natural selection 2.57 0.680 4
4. Genetics and inheritance 2.43 0.741 1
5. Biodiversity in animals 2.36 0.898 4
6. Biodiversity of plants 231 0.669 4
7. Biodiversity and classification 231 0.728 4
8. Biodiversity and classification of microorganisms 2.31 0.678 4
9. Energy transformations to sustain life 2.23 0.708 2
10. Reproduction in plants 2.23 0.688 4
11. Homeostasis in humans 2.19 0.667 3
12. Population ecology 2.18 0.691 3
13. DNA: the code of life 2.17 0.749 1
14. Plant and animal tissues 2.16 0.705 2
15. Human endocrine system 2.14 0.674 3
16. Responding to the environment: humans 2.12 0.704 2
17. The chemistry of life 2.11 0.755 1
18. Biosphere and ecosystems 2.11 0.722 3
19. Responding to the environment: plants 2.11 0.688 3
20. Human impact on the environment 2.10 0.724 3
21. Reproduction in vertebrates 2.08 0.720 2
22. Animal nutrition 2.06 0.677 2
23. Support and transport systems in plants and anima  2.06 0.713 2
24. Meiosis 2.04 0.738 1
25. Human reproduction 2.01 0.710 2
26. Excretion in humans 2.01 0.742 2
27. Gaseous exchange 2.00 0.704 2
28. Cell division - mitosis 1.97 0.778 1
29. Cells: the basic units of life 1.94 0.766 1

A non-parametric Kruskal-Wallis test was perforniedletermine if there was a difference in
teachers’ ranked content needs per district. Thereaealed a non-significant difference in

teachers’ needs across the three participatingalsstp = 0.257)

Table 5.9.7 below shows chi square test resulisdmat teachers’ content needs and certain
demographic variables. A cross tab of these vasabévealed that teachers’ qualification

was the most influential factor.
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Table 5.9.7 Chi Square measures of association bet@n teachers’ content needs and
demographic variables

Knowledge strands and topics Variable x? p
1. Life at the molecular, cellular and tissue level
1. The chemistry of life No significance
2. Cells: the basic units of life No significance
3. Cell division - mitosis No significance
4. DNA: the code of life Qualification | 13.729| 0.024
5. Meiosis No significance
6. Genetics and inheritance No significance
2. Life processes in plants and animals
1. Plant and animal tissues No significance
2. Support and transport systems in plants and animals Qualification | 12.661| 0.036
3. Energy transformations to sustain life No significance
4. Animal nutrition Qualification | 14.969| 0.014
5. Gaseous exchange No significance
6. Excretion in humans No significance
7. Reproduction in vertebrates No significance
8. Human reproduction No significance
9. Responding to the environment: humans No significance
10. Human endocrine system No significance
11. Homeostasis in humans No significance
12. Responding to the environment: plants Qualification | 15.319| 0.012
3. Environmental studies
1. Biosphere and ecosystems No significance
2. Population ecology No significance
3. Human impact on the environment No significance
4. Diversity, change and continuity
1. Biodiversity and classification No significance
2. Biodiversity and classification of microorganisms No significance
3. Biodiversity of plants Qualification 12.481| 0.037
4. Reproduction in plants No significance
5. Biodiversity in animals No significance
6. History of life on Earth Qualification 13.738| 0.020
7. Evolution by natural selection Qualification 12.756| 0.031
8. Human evolution Qualification 20.113| 0.001

Only one item showed significance in Knowledge &drd. The need for support in ‘DNA:
the code of life’ was linked to teachers’ qualifica levels. All teachers with no formal

qualification (i.e. with only up to Standard 10yicated a great need for support in this area,
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whilst 20% of the overall 37% of teachers that taded a great need for this item were those
with up to a Diploma. The relationship between ¢heariables was significant pt= 0.024.
The results therefore suggested that developmehidgrarea should target novice teachers as
well as teachers without specialisation in Lifee®cies in their degree studies. This clearly
suggests that a comprehensive needs analysis tmugbatconducted nationwide, allowing for

detailed assessment of teachers’ needs.

Whilst the need for advancement in ‘Genetics arterimtance’ was expressed by a large
percentage of teachers, no specific variables asseciated with this need. This could have
suggested that teachers in general were challebgelis topic, regardless of qualification
level, teaching experience, and so forth. The Genetpic indeed has long been in the South
African Life Science/Biology curriculum, howeverhallenges in teaching the topic still

persist.

In the ‘Life processes in plants and animals’ kremge strand, only two topics yielded a
statistically significant relationship with the degraphic variables. The topic: Support and
transport systems in plants and animals’, was riegpleatly by teachers with no formal

gualification and those with a Diploma. Althoughet results yielded a significant

relationship ap = 0.036, there was an error in the listing of tepdn support and transport

systems. The topics should have been listed seba@d ‘Support and transport systems in
plants’ and ‘Support and transport systems in alsim&o the results presented here do not
explicitly indicate which of these two topics wermst needed. Nonetheless, looking at the
UKZN ACE results (table 5.6.3) where the two topiosre separated, there is an indication
that more development needs would have been reiaréeSupport and transport systems in
plants’. The need for development in the topic ‘lammendocrine system’ was expressed
largely by novice teachers. The difference in teetbetween the teachers with different
teaching experience was significantpat= 0.009. Also significant in the strand was the
relationship between teachers’ need for developmenthe topic ‘responding to the

environment: plants’ and their formal qualificatsoatp = 0.012. To the extent where formal

gualification was a significant variable, teacherth up to Diploma level expressed more of
this need. A total of 22% of the 29% that indicaths need were indeed those with no
formal qualification together with the Diploma held. Yet again here, teachers with a B Ed

Honours degree pronounced a greater need thaeabkdrs with a Bachelors’ degree. These
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findings reinforce the point discussed above that B Ed Honours degree has a general

purpose, and does not necessarily address conecifis needs.

None of the topics in Knowledge Strand 3 (Environtaé Sciences) yielded any

significance.

A number of topics in the ‘Diversity, change andiwouity of life’ strand, showed significant
association mainly with teachers’ qualificationd. tbe 41% that greatly needed support in
‘Biodiversity of plants’ about 30% of the teachéed up to a Diploma. A higher percentage
(8%) of postgrads expressed a great need in cosgpawith only half (4%) of those with a
Bachelors’ degree. The difference was significant 0.037). Similarly, teachers’ needs for
development in ‘history of life on Earth’ were assded with their qualifications. Of the 66
% of teachers that greatly required support, ad@% had up to Diploma. About 10% of
each of the Bachelors and Postgrad degree holdirslated a great need. The association
was significantg = 0.020). A similar trend was observed in the tast topics in this strand.
Greater need for development was indicated motedxghers with up to a Diploma, followed
by Honours then Bachelors’ degree holders. All td&chers with no formal qualification
greatly needed development in ‘evolution by natsedéction’ as well as Human evolution.
About 76% and 80% of the teachers with a Diplondiciated a great need for development
in the two topics respectively, whilst only 53% a4®P6 of the teachers with Bachelor’s and
Honour’s degree respectively expressed a needufipast in these two topics. The needs of
teachers were significantly different for both wpifp = 0.031 for Evolution by natural

selection; angb = 0.001 for Human evolution).

Table 5.9.8 presents a regression analysis pertbrtoedetermine possible associations
between certain groups of demographic variables taadhers’ development needs with
regard to content knowledge. Content needs wereeggted to obtain a score. Different
combinations of demographic variables were thenpmded to determine their influence on
teachers’ overall content needs. Table 5.9.8 shawsodel containing two independent
variables (formal qualifications, highest acadeteiel in Biological Sciences). The overall
model predicted 7.1 % of Life Sciences teachersteat needs, which was revealed to be
statistically significantp<0.05. An examination of individual variables shovibat teachers’
formal qualification was the best predictor of thedntent needs. For example, the needs of

the teachers with a Bachelors’ degree and Honoare Wower than the needs of the teachers
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with only up to a Diploma qualification (Beta =205, p<0.05). Other models containing a
different combination of variables (such as teaghéxperience, formal qualifications and
years of study in Biology) did not yield any sigo#nt results, indicating that the

combination of variables did not influence teacheeeds for development in subject matter

knowledge.

Table 5.9.8 Logistic regression predicting teachersontent needs

B S.E. Wald df Sig. Exp(B)

Step 2 Formal_qual 6.440 3 .092
Formal_qual(1) -16.919 14306.53C .000 1 .999 .000
Formal_qual(2) -20.311  14306.53C  .000 1 .999 .000
Formal_qual(3) -3.319 1594 4333 1 .037 .036
Highest_level 7.039 4 134
Highest_level(1) -1.280 1790 512 1 A74 278
Highest_level(2) 1.528 1513 1.021 1 312 4.610
Highest_level(3) 2.650 1.241 4.559 1 .033 14.159
Highest_level(4) -.430 2398  .032 1 .858 651
Constant 17.755 14306.53C .000 1 .999 51404901.907

a. Variable(s) entered on step 1: Formal_qual, esghacademic level.

Data presented above suggests that majority of &dfiences teachers have a relatively low
perception of their command of content knowled§¢heé content needs presented here are an
indication of Life Sciences teachers’ level of sdbj matter knowledge, a complete re-
training of teachers would be needed. However, shigly did not measure teachers’ actual
levels of content knowledge and therefore the tesare taken to suggest a possible lack of
confidence to teach the content. This lack of aerite to teach Life Sciences content may
be attributed to a number of reasons. Firstly, wtienOBE curriculum was introduced in
South Africa, there were problems with the contdmat was left largely unspecified
(Malcolm, 2001; Chisholm et al., 2005). For exampl&ife Sciences, the curriculum did not
contain the concepts necessary to lay a propedfdion for the understanding of Darwinian
evolution, and did not provide teachers with styee to deal with such conceptual gaps
(Dempster & Hugo, 2006). It is thus likely that st the teachers would have suffered as a
result of the dilution of discipline-specific subfanmatter which was done in exchange for the
teaching of skills and everyday knowledge. As exumd by Rogan (2004), limited content

background may lead to teachers’ over-relianceransmission methods of teaching and
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superficial use of content, which has occurred eutB Africa. Therefore teachers’ lack of

confidence in teaching may be partly attributethis challenge.

Furthermore, teachers of Life Sciences have non begle to properly adjust to one
curriculum. As indicated in Chapter 2, followingettiirst implementation of the National
Curriculum Statement at Grade 10 in 2006, the Sideences curriculum was revised leading
to the formation of the New Content Framework, whwas implemented in 2009. Before
teachers could adjust to the NCF, it was reviewgalraresulting in the release of CAPS and
its implementation in 2012. So, Life Sciences teashhave been subjected to three
curriculum changes since the implementation ofNES in 2006. Such instability may have

resulted in teachers’ diminished levels of conficketo teach the curriculum.

Research shows that confidence in subject mattewledge does increase confidence to
teach (Kind, 2009; Ingvarson, Meiers, & Beavis, 200Therefore it is imperative that
teachers of Life Sciences strive to improve thebject matter knowledge where it is seen to
be lacking. As argued by Bandura (1997), the masteoful source of self-efficacy is
personal mastery and mediated experience. To imeptioeir self-efficacy, teachers of Life
Sciences need to engage in self-directed lifel@agning. When the teachers in this study
were asked to indicate how and where they gendediyn ‘new information’ or information
relating to ‘difficult topics’, a large majority @ut 70%) said they relied largely on training
workshops and qualification studies. About 35% lod teachers admitted that they rarely
engage in ‘own reading’. A picture presented herthat of powerless recipients of support
who are not self-regulated learners. As pointedoguhe Subject Advisors, there are usually
only two content workshops in a year that deal \giiibject-specific content and pedagogic
aspects of teaching, with only half-day duratioheTonus is on the teachers to ensure that
they continuously enhance their subject matter kedge, especially in view of changing
curricular. Continuous professional developmentgpmomes, both qualification and non-
gualification based, also ought to ensure thatesitbpatter is addressed alongside PCK to
enable teachers to develop adequate knowledgevithat turn improve their confidence to

teach.
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5.9.2 Pedagogical needs

Pedagogical needs were classified into seven ca¢sgaccording to STIN-LP (Laugksch et
al., 2003). The seven categories were: (1) Impgpyersonal competence; (2) Specifying
objectives for instruction; (3) Diagnosing and ewxing learning; (4) Planning instruction;
(5) Delivering instruction; (6) Managing instruatio(8) Administering instructional facilities

and equipment.

The figure belowprovides a summary of Life Sciences teachers’ pegiagl needs for

development in the seven categories.
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= & =Improving personal
competence 73 25 4
—— Diagnosing and evaluating
learning 67 32 2
—- - Delivering instruction 65 32 3
Administering instructional
facilities and equipment 64 29 /
—¢— Specifying objectives for
instruction 62 34 4
==® --Planning instruction 61 35 4
Managing instruction 42 45 13

Level of needs

Figure 5.9.2: A summary of Life Sciences teacherpedagogical needs (n = 147)

As shown in figure 5.9.2 above, ‘Improving persoc@ipetence’ was of greatest importance
for teachers of Life Sciences, with 73% indicatgrgat need for development. Following this
category was teachers’ need to improve their shilldiagnosing and evaluating learning’
expressed by 67% of the teachers. ‘Delivering utston’ and ‘administering instructional
facilities’ were the next most needed skills, whé®86 and 64% of the teachers respectively

pronounced this need. There was also not muchrelifée in terms of development need for
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‘planning instruction’ and ‘specifying objectivesrfinstruction’ as these categories were
articulated by 62% and 61% of the teachers respagti A fairly large number of
participating teachers indicated a relatively matkerneed for improving their skill of
‘managing instruction’, as only 42% indicating a&atr need of development in this aspect.

‘Managing instruction’ was thus the least souglit &« development.

Within each category were several specific item$aoang to pedagogical skills. Below is
the analysis of these specific items for each categ For purposes of analysis, a column
representing ‘total need’ was also computed andudee in the table. The ‘total need’
column represents the overall percentage need &qudy teachers (i.e. sum of ‘great need’

and ‘moderate need’)
a. Improving personal competence

All the needs in this category were found to bey\arong, with approximately 70% of the
participating teachers expressing a great needdéoelopment on all three items in this
dimension. The total percentage need for developrasnpresented in table 5.9.9 below
shows that nearly all teachers of Life Sciences¥dPdeeded to update their teaching
strategies. An overwhelming 98% needed to imprdwartskill of integrating different

cognitive levels of information when teaching. Sarly, 97% of the teachers needed to

update their general subject matter knowledge.

Table 5.9.9: Life Sciences teachers’ needs for impving personal competence (%)

Moderately Total

Pedagogice skill

Greatly needec  needed needed Not needed
1. Update knowledge of effective teaching strategie 72.0 27.3 99.3 0.7
2. Efficiently integrate different cognitive levedsiring 72.0 26.0 98.0 2.0
teaching
3. Update subject matter knowledge in Life Sciences 70.7 25.3 96.0 4.0

Open-ended responses from teachers’ questionresespointed to this need. Teachers of
Life Sciences indicated a need to improve theispeal competence in various aspects. As
discussed in the previous section under contentlsyeieachers needed to advance their
subject matter knowledge. Linked to the need torawe subject matter knowledge,

especially difficult concepts, teachers also neddaohprove knowledge of different teaching
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strategies, especially those that would assist timeteaching difficult concepts and topics.

Comments such as these were made by the teachers:

More workshop time should be spent on the developrok teaching strategies
especially on different topicéleacher)
We need to participate in activities that help apack new teaching strategies which

will assist us in teaching problematic topi¢§eacher)

These results are consistent with the results fpoervious studies which observed teachers’
needs from developing countries. Empirical reseatadws that in-service needs of science
teachers from developing countries are more didectewards improving personal
competence, generally different from those of steeteachers from developed countries. For
example, in studies conducted by Abu Bakar and Ermh995; Kamariah et al., 1998;
Osman et al., 2006; Rakumako and Laugksch, 20&0; showed teachers’ needs in

developing countries being directed more towardsrawing one’s personal competence.

b. Specifying objectives for instruction

In this category, teachers of Life Sciences neatiaelopment the most for ‘integration of
indigenous knowledge in Life Science teaching’ $88) and ‘integration of content and
practical skills when teaching and during assessn{éii.3%). Identification of learning

objectives and integration of Life Sciences knowkdrom other subjects were the least

greatly needed.

Table 5.9.10: Life Sciences teachers’ needs for sjfging objectives for instruction (%)

Pedagogical Skl Greatly Moderately Total  Not
needed needed needed needed

1. Integrate indigenous knowledge in Life Scieneashing 68.5 28.2 96.6 3.4

2. Integrate content and practical skills whenhéagand during  67.3 30.0 97.3 2.7
assessment

3. Identify learning objectives which specify knedbe needed 57.3 39.3 96.7 3.3
by learners in Life Sciences

4. Integrate Life Sciences knowledge with knowleffgen other 54.7 39.3 940 6.0

subjects
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The Life Sciences curriculum stresses the impodari¢eaching science in general, and Life
Sciences in particular, in an integrated way ineortd enhance the subject and to clarify the
relationship between the subject and society,indigenous knowledge systems (IKS) that
relate to a specific topic. The Life Sciences CA#k&ument goes as far as providing
examples of how this knowledge can be integratethgueaching. For example teachers are
expected to integrate the knowledge of ‘Biodivgrswith the extent of biodiversity and

endemism in southern Africa, looking at indigenansl endemic species. The IKS examples
in the curriculum documents are however meanteesas a guide, with teachers expected to
supplement this information with other relevanistirations of IKS relating to specific topics.

The results in the table above therefore imply t@ne of the teachers required further

guidance in integrating indigenous knowledge ih&irtteaching.

The skill of integrating content knowledge with qtieaal knowledge was of similar
importance for teachers. About 67% of the teackgmessed a great need for development
in this aspect of pedagogy, with overall, 97% dnthspecifying their need for expertise in
this area.

Also important was the need to advance skills ipihg learners transfer skills by integrating
Life Sciences knowledge with knowledge from othetbjscts, i.e. lateral knowledge
(Shulman, 1986). This also involves transfer of wisalge of Life Sciences from previous
grades which Shulman (1986) branded as ‘verticalWkedge’. This means that teachers of
Life Sciences need to be familiar with the topiasght in the same subject area in the
preceding and later years in school. In additioe framework of the Life Sciences
curriculum is designed around knowledge from vagialisciplines and teachers of Life
Sciences are expected to demonstrate this integrafi knowledge. The results therefore

clearly suggest that this is a complex task for ynafrthe teachers.

c. Diagnosing and evaluating learning

Assessment is an important pedagogic skill thatireg competence on the part of teachers.
Whilst teachers use cluster groups as platformslémeloping assessment tasks where they
are expected to share assessment related expédragpeared that many of them were not

benefiting as much or that, on an individual baiey were finding it difficult to develop

appropriate and sound assessment activities. Aarsho table 5.9.11, training in various
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forms of assessment was massively required, witdlr 60% of the teachers expressing a

great need.

The comment below from the one of the advisorscimid that assessment remains a

challenge for many of the teachers.

Assessment is a challenge for many of the teadfdi$e Sciences. Some teachers do
not know how to assess learners at different lesetomplexity. Many of them rely of
assessment tasks set by the province. It becoprebkem when they have to set their

own tests in school§Subject Advisor)

Although cluster-based professional developmentiged largely for assessment related
purposes, it appears that teachers are still grapplith the skill. As indicated by the Subject
Advisors, common assessment tasks are developadoadvincial level, seemingly by the
Subject Advisors themselves. These common assetsasis are then used by individual
teachers in their schools. This perhaps explaing mumber of teachers in this study
requested ‘exemplar papers’ and ‘assessment aesivilThis may be signalling a certain
degree of dependency on the part of teachers, stigge¢hat teachers do not have confidence
in their skills of developing assessment activitidkernatively, it could be that the system
itself is creating this dependency by not givingcteers enough platforms to develop their

assessment skills.

Table 5.9.11: Life Sciences teachers’ needs for diaosing and evaluating learning (%)

Greatly Moderately Total Not

Pedagogic ski

needed needed needed needed
1. Develop skills in recognising and correctingtesis’ common 72.0 25.3 97.3 2.7
misconceptions 70.5 28.9 99.3 0.7
2. Develop learners’ language skills by includihgs part of the assessment
3. Use various forms of assessment to identifyniegrdifficulties in Life 69.6 29.1 98.6 14
Sciences
4. Assess knowledge and understanding of invegtigaand practical work ~ 67.1 32.2 99.3 0.7
5. Efficiently integrate different cognitive levéls assessment 64.2 33.8 98.0 2.0
6. Design assessment items which assess achievefileatning objectives ~ 63.1 34.2 97.3 2.7

This category also includes the knowledge of lemraard their characteristics (Shulman,
1986, 1987: Magnusson et al., 1999). This categmaled diagnostic assessment, involves
the gathering and careful evaluation of detaileformation to understand learners’

knowledge and skills in a given learning area. Franteachers’ perspective this domain
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comprises knowledge of prerequisite ideas andsskilat students will need to learn a
specific scientific topic, and associated with theachers need fmossess knowledge about
‘students’ conceptions (or misconceptions) of gatér topics, learning difficulties,
motivation, and diversity in ability, learning stylinterest, developmental level, and need’
(Park & Oliver, 2008:265). Consistent with this wie‘developing skills to recognize
learners’ misconceptions was identified as an afeaterest for Life Sciences teachers’
development, with 72% of the participating teachieticated this as a priority need in this
category. Literature shows that students’ miscotoep in science subjects are a common
occurrence, with authors such as Driver and Erickd®83); Driver,Squires, Rushworth,
and Wood-Robinson (1994), leading in this reseaiidtere is a body of research-based
instructional strategies that have been used ssitdlgs at addressing learners’
misconceptiongDriver & Erickson, 1983; Driver et al., 1994; Pesret al., 1982 in Gomez-
Zwiep, 2008). The teacher however remains certrtii¢ success of such strategies (Gomez-
Zwiep, 2008). Teachers’ awareness of student megguions is a determining factor in

implementing conceptual change strategies (Gomee{Z\2008).

The need to improve ways of developing learnersjlege skills was also prominent in this
category, expressed as a great need by about 71%eofeachers. The Life Sciences
curriculum specifies the development of learneasgluage skills such as reading and writing
through reading of scientific texts; writing repmrtparagraphs and short essays (DBE,
2011c). The development of language skills remainshallenge in the South African

education system because for the majority of learrtbe language of teaching and learning
is not their home language. By nature Life Sciefietogy is language-intensive. So

accessing the subject presents a challenge fardesawhose first language is not English. A
number of empirical studies have found a directradation between English language
competency and performance in subjects that aguéage-intensive (Stephen, Welman, &
Jordaan, 2004; Ramcharan, 20Q8iyver, Vanderford, & Grote, 20)2Many of the teachers

of Life Sciences thus find it difficult to develdbis skill amongst their learners. Some form
of scaffolding of the difficult texts is usuallyqgeired to improve accessibility of such texts,

which may be a complex exercise if teachers didextive adequate training in this aspect.

Also essential for teachers of Life Sciences wasadwance their skills of efficiently

integrating different cognitive levels in assessimasn well as designing assessment tasks
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which assess achievement of learning objectivesse®n in the following extract, some of

the teachers clearly articulated their inadequanid¢isis area of assessment.

| need to be helped with an issue of cognitivel¢ese that | will be able to assess my
learners in a correct way that is used by examirsrghe end of the year. Especially, |
need to learn how to develop assessment actiwiidssquestions ranked as higher order
guestions(Teacher)

The skill of assessing practical work and invesiayes was equally articulated by 67% of the

teachers. This aspect is discussed further inalh@rfing section.

d. Planning instruction

The results for planning instruction are preseimedble 5.9.12 below.

Table 5.9.12: Life Sciences teachers’ needs forapining instruction (%)

Greatly Moderately Total

Pedagogic ski needed needed needed Not needed
1. Design and plan investigations/experiments 72.0 26.7 98.7 1.3

2. Design and organize learning experiences aqugtdi 65.3 33.3 98.7 1.3
local circumstances

3. Select teaching strategies appropriate to lesuared 64.0 33.3 97.3 2.7
contexts

4. Select appropriate resources for Life Sciences 59.3 34.7 94.0 6.0

5. Develop lesson plans 44.0 48.0 92.0 8.0

Preferences of teachers for training in this categearied considerably. Support was
indicated largely for ‘designing and planning invgations’, with 72% of the teachers
indicating this as a great need. Looking at thaltoked, it was clear that nearly all the
responding teachers (99%) of Life Sciences laclkadidence in this aspect. As indicated

above, discussion on practical work and investigetifollows in the next section.

Other skills such as ‘designing and organising niegy experiences according to local
circumstances; selecting teaching strategies apptepto learners and context; selecting
appropriate resources for Life Sciences’, alsoiveckequal prominence. About two thirds of
the responding teachers greatly needed to updaiee tekills. While the Life Sciences
curriculum encourages teachers to be sensitivelabap imperatives, it also promotes
knowledge of local contexts. Teachers are encodragedesign and organise learning
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experiences, selecting teaching strategies andineso appropriatefor local environments.
Examples of such learning activities are providedhe curriculum documents; however,
teachers are expected to produce their own reldeanhing materials. The results of this
investigation demonstrate clearly that teachersgtdacking in this skill.

Shulman (1986, 1987) delineates this dimensionkaswledge of educational contexts’.
Knowledge of educational contexts spreads furthan tthe school, to the knowledge of
socio-cultural contexts Ernest (1989). The requkedwledge of the educational context is
clearly articulated in the South African Life Socves curriculum. Specific Aim 3 of the
curriculum predominantly deals with applications bife Sciences in everyday life,
contextual issues such as the history of Life Smenand their relevance for society;
indigenous knowledge systems. Any contextual/ iedaus knowledge illustrations are
required to reflect different cultural contexts South Africa and to be directly linked to
specific areas in Life Sciences subject contentEPB011c). Knowledge of the educational
context is therefore one of the factors that infleee the classroom approach employed by a
Life Sciences teacher in the South African educasigstem. Development of this knowledge

for the curriculum implementers is thus paramount.

Teachers of Life Sciences appeared relatively depatbdeveloping lesson plans, evidenced

by only 44% of teachers who indicated a great rieedevelopment in this area.

e. Delivering instruction
Presented in table 5.8.13 are teachers’ need®fimedng instruction.

Table 5.9.13.Life Sciences teachers’ needs for delivering instation (%)

Pedagogic ski Greatly Moderately  Total Not
needed needed needed needed
1. Doing practical demonstrations to develop learngractical and investigatior 75.8 23.5 99.3 0.7
skills
2. Demonstrate and develop science process skilimgst learners. 69.1 29.5 98.7 1.3
3. Use a wide variety of specific teaching techei&gu 66.4 30.9 97.3 2.7
4. Develop active learning and critical/higher artténking skills 65.8 32.2 98.0 2.0
5. Use inclusive strategies when teaching 61.7 36.9 98.7 1.3
6. Establish links between Natural Sciences (GHEf)ldfe Sciences (FET) durin 63.8 30.9 946 54
teaching
7. Apply knowledge of Life sciences in new and unifaar contexts 61.1 34.9 96.0 4.0
8. Apply concepts in Life Sciences to daily lifelearners when teaching 59.1 37.6 96.6 3.4
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f. Managing instruction

Teachers expressed a rather moderate need forogeweht in this category with only about
40% of the participants indicating a great needdfarelopment in all three skills listed in the
table below. In comparison with the other categirike skills in this category were the least
sought. This suggested that majority of the teacheere content with their skills of
maintaining discipline and managing group-work heit classrooms. Teachers appeared to

fairly confident with the way they were assessimgrtown teaching.

Table 5.9.14: Life Sciences teachers’ needs for maging instruction (%)

Greatly Moderately  Total Not

Pedagogic ski

needed needed needed needed
1. Assess the effectiveness of one’s own teachini 39.6 53.0 92.6 7.4
2. Appropriate use of group work 40.9 45.6 86.5 135
3. Maintain learner discipline in class 38.9 36.9 75.8 24.2

g. Administering instructional facilities and equipmen
Presented in the following table are Life Scientesachers’ needs for development in

administering instructional facilities and equiprhen

Table 5.9.15: Life Sciences teachers’ needs for adnstering instructional facilities and
equipment (%)

Greatly Moderately ~ Total  Not

Pedagogi skill

needed needed needed needed
1. Knowledge of CAPS and related assessment guédelin 68.5 26.8 95.3 4.7
2. Identify local sources available for teachinglfifie Sciences 61.7 32.2 93.9 6.0
3. Select supportive materials for teaching in Sféences 65.1 26.2 91.3 8.7
4. Use media and everyday resources appropriateégaching 62.4 29.5 91.9 8.1

Because CAPS was in its first year of implementatb the time of data collection, a large
percentage of teachers were particularly keen angbfamiliarised with the changes in
content as well as assessment. A substantial gagewf teachers (69%) said they needed

help in this regard.
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The perceived lack of this curricular knowledge \atsbuted by many of the teachers, to the
absence of subject advisors. Empirical researcicabtes persistent challenges relating to
district support (Bantwini, 2009; 2011). Whilst tlagartheid education system in South
Africa was criticized for lack of guidance on tharipof subject advisors, research evidence
suggests that similar inefficiencies still prevail the new dispensation (Bantwini, 2010;
2011; DBE & DHET, 2011). As articulated by BantwirfR011), the perceived lack of
capacity by districts led to inappropriate teaatréentation to the reforms. As further pointed
out in the Technical Report on Teacher Educatiah&maining (DBE & DHET, 2011), there
is an urgent need to improve not only the capgbdit district officials, more directly the
subject advisors to support the teachers, but taldol subject advisor vacancies. Indeed,
there was a fair degree of discontentment on the qfateachers about the departments’
failure to appoint subject advisors, and the conerges thereof:

“Some of the educators are new in Life Sciencesd, r@ot having an advisor is not

helping anyone because at the end we produce ksdtsebecause there is no one to

guide us”. (Teacher)

“We’'ve been without an advisor for way too long.dAsince we no longer have a

subject advisor, information on changes in the sdibjs delayed and sometimes we

end up teaching wrong topics(Teacher)
Whilst this aspect did not transpire in this reskathe DBE recently also indicated lack of
skills to ‘monitor and evaluate curriculum prograeshby some advisors, (DBE & DHET,
2011: 157).The Department of Basic Education has concedechdset inadequacies in
curriculum knowledge, making a commitment to impngvthe current situation, supporting
direct training of subject advisors by subject-aggperts in curriculum topics and material as
well as disciplinary content and pedagogy, andrumsional techniques. The timeframe
between commitment dates and the actual implementaff the programmes to improve
subject advisors’ curriculum knowledge remainsradamental element in improving teacher

quality.

As presented in table 5.9.15 above, about a tHirthed teachers also required guidance in
selecting and using supportive materials for teagim Life Sciences; identifying sources of
free and locally available teaching for Life Scieacand using media and everyday resources
appropriately in teaching. Quotes such ‘@& need advice on choice of materials for

teaching’and‘l don’t know how and where to access equipment maderial for teaching
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Life Sciencesimplied that a number of teachers did not necdgstrist their judgement

when selecting teaching material.

Presented above was Life Sciences teachers’ neel@velopment in the seven categories of
pedagogy. Knowledge of teaching strategies, clagsrmanagement strategies, assessment
strategies, etc., all pertain to general pedagkgmvledge (Shulman, 1987). Within these
categories Life Sciences teachers clearly indic#tedneed to advance their knowledtfe
‘instructional strategies and representationsdaching science’ as describeg Magnusson

et al, 1999 Magnusson et gl1999 identified these as either subject-spesifiategies or
topic-specific strategies, where subject-specifitrategies include general teaching
approaches which are consistent with the goalsiehse teaching such as inquiry-oriented
instruction. For example, the need to improve skif doing practical work/investigations
articulated by teachers in this study is specifid_ife Sciences as a science subjédso
essential for Life Sciences teachers, was the meezkpand their knowledge of content-
specific teaching strategigsg. ways to present science concepts to facilaateve learning
and critical thinking skillsassociating this with particularly difficult conas such as
Evolution and Geneticsin view of Life Sciences teachers’ pedagogical sebding so

strong, they were then collated and ranked as showre table 5.9.16.
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Table. 5.9.16 : Ranked Pedagogical needs showinganestandard deviation and category
(n=147)

Rank Category Mean Std. dev
1. Doing practical demonstrations to develop leangrattical and investigation skills 5 2.75 0.449
2. Update knowledge of effective teaching approachraségjies 1 2.71 0.468
3. Design and plan investigations/experiments in Sééences 4 2.71 0.485
4. Develop active learning and higher order thinkikifjs 5 2.70 0.502
5. Develop learners’ language skills by includingstpart of the assessment 3 2.70 0.475
6. Develop skills in recognizing and correcting leasheommon misconceptions 3 2.69 0.517
7. Use various forms of assessment to identify leadiffgulties in Life Sciences 3 2.68 0.495
8. Demonstrate and develop learners’ science progélss s 5 2.68 0.497
9. Update subject matter knowledge in Life Sciences 1 2.67 0.552
10. Assess knowledge and understanding of investigatml practical work 3 2.66 0.488
11. Integrate content and practical skills when teaglaind during assessment 2 2.65 0.544
12. Integrate indigenous knowledge in Life Scienceshewy 2 2.65 0.533
13. Design and organize learning experiences accotditgral circumstances 4 2.64 0.509
14. Appropriate use of Assessment Guidelines in the CA&tSiments 7 2.64 0.572
15. Identify and use a wide variety of specific teaghiachniques for Life sciences 5 2.64 0.535
16. Efficiently integrate different cognitive levels 2 2.62 0.527
17. Select teaching strategies appropriate to leaaraontexts 5 2.61 0.541
18. Use inclusive strategies for teaching and assegsmen 5 2.60 0.518
19. Design assessment items which assess achievemeatmihg objectives 3 2.60 0.543
20. Establish links between Natural Sciences (GET)lafedSciences (FET) 5 2.58 0.594
21. Knowledge of Curriculum and Assessment Policy Statgm(CAPS). 7 2.57 0.618
22. Apply knowledge of Life sciences in new and unfaanitontexts 5 2.57 0.573
23. Select supportive materials for teaching in LiféeBices 4 2.56 0.651
24. Apply concepts taught in Life Sciences to dailg Kituations 5 2.56 0.562
25. Identify free and locally available sources of téag Life Sciences 7 2.56 0.608
26. Select teaching strategies appropriate to leaaratscontexts 4 2.55 0.538
27. Use media and everyday resources appropriatégaiching 7 2.54 0.642
28. Identify learning objectives which specify knowledgeeded by learners in Life Sciences 2 2.54 0.563
29. Select appropriate resources for teaching Lifer®eis 4 2.53 0.609
30. Integrate Life Sciences knowledge with knowledgerfrother subjects 2 2.49 0.610
31. Use various teaching strategies 6 2.44 0.608
32. Develop lesson plans 5 2.36 0.627
33. Assess the effectiveness of one's own teachingf@fSciences 6 2.32 0.607
34. Appropriate use of group-work 6 2.28 0.686
35. Maintain learner discipline in class 6 2.15 0.430

As discussed above and shown in the table 5.9d#&chers’ pedagogical needs were

relatively high for all the items. Mean scores #&irthe items ranged between 2.15 and 2.75
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on a 3-point Likert scale. The top ten most despedagogical knowledge included the need
to improve practical work skills such as doprgctical demonstrations and investigations (mean
= 2.75); designing and planning investigations and expertmémean = 2.71); assessing
knowledge and understanding of investigations aractgal work (mean= 2.67); and
integrating content and practical skills duringcteiag and assessment (mean = 2.65). Other
skills which received prominence included the needpdate knowledge of various teaching
strategies (mean = 2.71); developing active legraimd higher order thinking skills (mean =
2.70); developing learners’ language skills by uidlchg it as part of the assessment (mean =
2.70); developing skills in recognizing and coriegtlearners’ common misconceptions in
Life Sciences (mean = 2.69); using various formsasfessment to identify learning
difficulties in Life Sciences (2.68); demonstratiagd developing learners’ science process
skills (mean = 2.68); and updating subject mattenidedge in Life Sciences (mean = 2.66).

In view of the needs of the teachers being so gtrasith the majority of the teachers either
greatly or moderately needing support, there wasmach variation between the teachers
that needed support from those that didn’'t. Ushey approach by Baird et al. (1993) and
Rakumako and Laugksch (2010), all the needs wedered into dichotomous groups of
‘need’ and ‘no need’. The categories of ‘great nead ‘moderate need’ were collapsed into
a single category of ‘need’. Based on these categjoand assuming expected frequencies
for each response category to be 50%, chi-squaréngss-of-fit analyses were conducted to
determine the statistical significance of each itéhe need was consideredoat 0.05. Life

Sciences teachers indicated a need for all thesitgm< 0. 001.

A Kruskal-Wallis Test was also performed to comprial scores on teachers’ pedagogic
needs per district. A ‘total pedagogic needs’ qarus variable was first computed. As with
the content needs, the test revealed a non-signtfidifference(p = .122) in teachers’
pedagogic needs across the three districts.

Furthermore, a logistic regression analysis appleidolate explanatory variables that could
predict teachers’ pedagogical needs yielded statist non-significant values. Regardless of
teachers’ demographic factors such as their qoation levels, academic level in Biological

Sciences, experience in teaching Life Sciences, atdhe participating teachers appeared to
have little confidence in their pedagogic needsah thus be inferred from the results that

none of the teachers’ demographic variables inftedrtheir needs for development in areas
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of pedagogy. This clearly suggests a need to pay mtbention to issues of pedagogy as it
appears to be a challenge for many Life Sciencashtas, irrespective of their academic
background. Paying attention to pedagogy requireaccurate analysis of teachers’ needs
based on knowledge domains.

A logistic regression analysis applied to isolaiplanatory variables that could predict
teachers’ pedagogical needs yielded statisticatlg-significant values. This implied that
none of the demographic variables could prediatiees’ needs for development in areas of
pedagogy. Notwithstanding the differences in teactemographics (such as formal
gualifications, academic level in Biological Sciescexperience in teaching Biological/Life
Sciences etc.), none of these variables influerthett needs for development in areas of
pedagogy. It can thus be inferred based on thesinfis that teachers of Life Sciences lack

confidence in their pedagogic skills.

The findings of this study illustrate that Life 8oce teachers’ had much stronger
pedagogical needs than content needs. Between at8%98% of teachers expressed
pedagogical needs. On the other hand, between@9G# of teachers expressed a need for
subject matter knowledge. If teachers’ expressedgagical needs are an indication of their
pedagogical knowledge, then this would indicatek lat well-developed PCK required for
teaching. As discussed in chapter 3 (theoretieahéwork), the transformative model which
considers PCK as a distinct knowledge requiressfammation of other domains of
knowledge such as the general pedagogical knowladdgesubject matter knowledge into a
new form of knowledge (Appleton, 2008). With subjetatter and pedagogical knowledge
being the key prerequisites for the transformagioocess (Magnusson et al., 1999), then this
may imply that teachers of Life Sciences have \Venjted knowledge to draw on, and are
unlikely to present developed PCK during their heag. However, as with content
knowledge, the study did not assess teachers’ lgotdagogical knowledge and therefore the

results are presumed to be indicating teachers'skelivesteem and low self-efficacy.

A number of reasons could explain teachers’ lowcegtions of their pedagogical
knowledge. Firstly, a large majority of the teacherere trained to fit in a framework that
emphasized rote learninghgmal & James, 2001Botha, 2002;Vayrynen, 2003) The

expected shift in modes of teaching from more trawdal ways of teaching to a more
constructivist approach which requires the evotutiof new strategies in teachers’
pedagogical knowledge may have unsettled many edetiteachers. As expounded by E.
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Dempster (Personal communication, November 11, R0h3the process of reforming the
curriculum, we have devalued teachers’ prior pcacéind not replaced it with skills that they
feel confident in using”. Dr Dempster further exp&how, during the exposure of teachers
to constructivist teaching methods, teachers wacetd stop making the children chant, and
other “rote-learning” strategies they had been gidior years. As a result, some of the
teachers were totally disempowered such that thedp'tdknow what to do at all, a

consequence of which, was less learning (E. Dempste

Furthermore, shifting from a rote-learning teachiagproach, towards teaching for
understanding requires teachers to grasp deepighty Istructured content knowledge and
conceptual understanding so that they can transfotm good PCK. As indicated in the
previous chapters, the topics in Life Sciencesicuirm have been shuffled between the
grades, creating some instability. This reshufflimgqy have resulted in uncertainty and
decreased confidence in teachers’ PCK.

Whilst continuing professional development prograsnmave the responsibility to ensure
that PCK is modeled during teacher training sessias expounded by Loughran et al.
(2012), teachers themselves need to play their, taldng ownership to improve their

knowledge for teaching. Teachers in this study ewitheir desire to develop each other
through cluster-based CPD programmes, where theyisguss content and share teaching
approaches. There was reported evidence to sutigesivhen teachers use clusters for their
own development, they benefit significantly. Suchitiatives and any other available

opportunities to enhance teachers’ knowledge shioeilskized and supported.

5.9 Conclusion

The profile of teachers examined in this chapteeaéed that whilst a large proportion of

Life Sciences teachers are professionally qualifieshly a small fraction possess

gualifications at the level of a degree in Biol@iSciences. Furthermore, the results of the
study show that 37% of the Life Sciences teacharapted are teaching out of their

specialisations. As discussed in the preceding tehgpreliable data on the number of
teachers country-wide teaching out of their fiedispecialisation is not available, it appears
that a fair number of teachers have been displadeel results discussed in this chapter also
suggest that some of the qualifications used bghera to further their studies have not

appropriately addressed the needs of the teacheragdn system. There was an obvious
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sense of powerlessness on the part of teacheriaybspby their need for development in

almost every aspect of subject matter and pedadgogwledge and skills.
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CHAPTER 6

DATA PRESENTATION, ANALYSIS AND DISCUSSION OF RESUL TS

Phase Two

6.1 Introduction

This chapter reports on the findings of the seqamakse of data collectioithe results of the
first phase of this research study showed thatdpeaanking pedagogic need for teachers of
Life Sciences related to Specif/im 2 ‘teaching scientific investigations/practical wark’
This chapter thus reports on teacher training warygs conducted to build the capacity of

Life Sciences teachers for implementing certairciozal work skills.

6.2 Training of teachers of Life Sciences on praaal work skills

6.2.1 Context

As discussed in chapter 5 above, there is a neestrémgthen Life Sciences teachers’
knowledge and skills of conducting investigatiomafgtical work so that teachers can
effectively teach these process skills. WhenNS was launched in 2003, emphasis was
placed on teaching scientific investigations/piadtiwork in subjects such &sfe Sciences.
The fundamental role of scientific investigationsthe teaching and learning of science has
always been reaffirmed in all the revised versiohghe curriculum. The findings of this
study however suggested that teachers still lathed@onfidence to teach the science process
skills. Similar findings have recently been pubddhMotlhabane & Dichaba, 2013).
According to Motlhabane and Dichaba (2018Mhilst the curriculum envisages that teachers
possess the necessary knowledge to facilitate aeiprocess skills, it appears that many

teachers lack confidence in doing and teachingtisedavork.

For the first time, a practical examination hasrbeeluded as a separate paper during year-
end assessments of the Life Sciences curriculu@rades 10 and 11 where it constitutes

20% of the examination mark. Practical work hasagsvbeen formally assessed since the
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introduction of the NCS, but without a practicalaexnation as part of summative
assessment. The CAPS document specifies that gab&xaminations should be set by
individual teachers in their schools consideringpreces available. It is perhaps against this
background that many of the Life Sciences teackeepsessed a great need for development

in teaching science investigation skills.

According to the Subject Advisor from district 2athers of Life Sciences had not received
actual ‘hands-on’ training in practical work. Tlascording to the Advisor was due to lack of
physical resources and infrastructure such as abheratories. The problem of lack of
resources and infrastructure has been persisteédbuth African schools, (Pillay, 2004; Mji
& Makgatho, 2006), in particular, the formerly bkacural schools (OEDC, 2007). Findings
from several studies conducted in South Africa {iHgh et al., 2007; Dlamini, 2004; Pillay,
2004) indicated that whilst teachers conceived tpralcwork as a ‘hands-on’ activity, they
relied mostly on demonstrations as the main metfiatbing practical work. Duringractical
work, teachers focus largely on basic science pockills Hattingh et al., 2007Pillay,
2004). Remarkably however, these studies revekdttwas not the lack of resources that
impacted greatly on the teaching of practical wskkls. The biggest challenge was that of
limited teacher preparedness to teach and therefugage learners in ‘hands-on’ practical
work activities (Pillay, 2004Rogan & Aldous, 20034attingh et al., 2007). This finding was
confirmed by one of the Subject Advisors:

Sometimes even if a laboratory exists in a schoal find the materials that were
delivered still in sealed cartons. This is what 8@Fs (Circuit Managers) complain
about. Some of the materials in the schools remawmpened. There is a problem of
knowledge on how to utilize those materials. TeecHe not engage their learners in
practical work activities because they themselvesewnot taught how to do

practicals.(Subject Advisor)

Rogan and Grayson (2003) developed a Frameworkuoiddlum Implementation to better
analyse and understand the scope of implementafitre ideals of a curriculum such as the
type and quality of practical work being implemehia schools.The framework includes
three core constructs namely: A Profile of Impletaéion, Capacity to Innovate and Outside
Support. Physical resources, teacher factors, deafactors and school ethos and

management are the four sub-constructs making eifCidipacity to Innovate' construct. The
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construct 'Outside Influences' comprises of fivé-sanstructs; professional development,

provision of resources required for the innovatitypes of pressures and change forces,
direct support to learners and monitoring strategidne Profile of Implementation construct

has four sub-constructs, namely: the nature ofsobasn interaction; use and nature of

science; practical work; incorporation of sciengesociety; and assessment practi¢dsgan

& Grayson, 2003).

Findings by Rogan and Aldous (2005) andattingh et al., (2007), which used this
framework, revealed challenges @il three constructs of the framework pertainimg t
implementation of practical work in South Africacheols.Pillay (2004) had earlier reached
similar conclusions. It became clear that there was a need for inteiment all aspects,
starting with building teachers’ capacity so tHagyt can engage learners in higher levels of
practical work activities. As stated Iattingh et al. (2007)mproving resources alone will

only make a small difference unless multiple inégrvons are put in place.

An intervention programme aimed at providing teashef Life Sciences with selected
practical work skills was therefore organised feadhers of Life Sciences in district 2. As
indicated previously, district 2 had been the lgastforming for at least two consecutive
years, which is why an intervention was directedaias this district. There was also not

enough capacity to provide training for all thregtricts participating in the study.

6.2.2 Planning for the workshop

The workshop was held at one of the universitieshe province of KwaZulu-Natal. The
teachers had to travel a distance of about 300 &mget to the university. Due to this
constraint, a once-off training was conducted faclegroup of teachers. Three groups of
teachers were trained in three separate days. tEsning session lasted five hours. A total of

fifty nine teachers received training.

6.2.3 Objectives of the workshop

The main objective of the workshop was to suppeathers in laboratory skills such as basic
microscopy. These skills had been highlighted keytdachers when completing the survey.

The choice of these skills was influenced predomtigeby the CAPS requirements for Grade
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10 which was to be implemented for the first time2012 when data was collected. The
workshop was made open to all Life Sciences teachethe FET phase from district 2.

Because of this a few Grade 11 practical work s&djuirements were incorporated.

The following microscopy skills were covered durihg training workshops:

» Use of light microscope

* Preparation of wet mounts

» Making accurate biological drawings

* Preparation of material for microscopic observatimaking longitudinal and
transverse sections of plant material)

» Calculation of actual sizes of cells using micrgezand using micrographs

» Calculation of magnification of drawings

» Calculation of surface area to volume ratios

* Use of micrographs (in the absence of microscofmeach cellular and histological

details of plants and animal
The following non-microscopy skills were includedthe training.

* Use of real life specimens to teach diversity avmlgion in plants and in animals
» Use of diagrams/pictures of plants and animalghi@absence of live specimens) to

teach diversity and evolution.

In addition, assessment activities for these praktwork skills were incorporated during the

training.

6.2.4 Training resources

The venue was an undergraduate Biology laboratohyctw is fully equipped with
microscopes and other pertinent resources. Eachhbenequipped with its own set of
microscopes, i.e. compound and dissecting micrasdOply the compound microscope was
used for the training. A fairly wide range of plamd animal material was made available for
the training. Selected materials were used for ngakiut sections for viewing under the
microscope. Other material was put on display tofoece the importance of bringing real

life materials during teaching.
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This particular lab was selected mainly becausetsokitting arrangement which allows
students to work both individually or as a groupphe lab is a 48-seater arranged in 6
benches, each accommodating 8 students. This ameerg allowed for formation of small
groups of up to eight teacher participants, whichbéed interaction between members of the

group.

Two facilitators and two assistants provided supgaring the training. One Subject Advisor

also attended, and assisted during training.

The training manual was designed using universist fear biology practical manuals as
well as the FET Life Sciences textbooks and CAP@ialum documents. Permission for
use of university material was sought through #devant authority. Use of textbooks was
sought directly with the authors and publishersesehstakeholders further contributed by

providing training resources including textbooks.

6.2.5 Training Methodology

The main purpose of the workshops was to suppathers of Life Sciences in improving
procedural knowledge relating to microscope anckrotklated skills. The development of
procedural knowledge is consistent with theoriescomstructivism. In aligning with the
principles of constructivist learning, a hands-ppr@ach was thus used during the training.

Constructivism stresses the importance of undedsignexisting prior knowledge before
engaging in any teaching and learning activity (@m) 1986). Before the start of the training,
teachers were asked to indicate whether they had asmicroscope before and to what
extent. There was clear heterogeneity amongstethehers in terms of microscope skills. A
small minority of teachers indicated that they weoafident using microscopes, whist the
majority were either unsure or had never used aoswope. Groups were then re-arranged so
that each bench had a mixture of teachers withrequee using a microscope and those that
were inexperienced. The main lesson arising fromnittteraction is that even if the teachers
may generally be inadequately trained for a pddrcskill, other more skilled trainees can

provide invaluable support for the less skilledctes=rs during professional development
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activities. The building of the small groups thasifitated interaction between teachers and

promoted a supportive atmosphere.

Contextualising learning was also important durihg training of teachers. Nearly all the
teachers attending the training workshop were miagt in rural schools. The selection of
materials used for training was therefore influehdargely by the teachers’ working
background. Activities were contextualised, for rapée, the preparation of thin sections for
viewing plant tissues was done using pumpkin rati@n celery. Furthermore, taking
cognisance of the fact that many schools had nauress, alternative ways of conducting

practical work were suggested for most of the jicxatskills carried out.

6.2.6 Workshop proceedings

Teachers in the workshop were familiar with micagses, whether through teaching them in
theory or through real life practice. The introdaot was therefore directed towards re-
familiarising teachers with basic microscope sk#lsch as identifying the parts of the

microscope and their functions.

Using the curriculum as the point of referencecheas were then guided through preparation
of wet mounts using onion epidermis and cheek .céle Grade 10 Life Sciences curriculum

underscores the skill of preparing wet mounts teeole structures of cells and tissues.
Individual teachers were allowed to prepare thein glides. For some of the teachers, this

was the first opportunity to see livimgllular detail, so excitement was discernible.

As part of the workshop activity, each individuaghther prepared a drawing of cells, viewing
them from the microscope, a skill also emphasizethe Life Sciences curriculum. After
implicitly observing a few drawings prepared by thachers, it became clear that the skill of
making accurate drawings needed to be reinforcedus®e some basic rules for making
Biological drawings had been disregarded. For exeyrp few of teachers’ drawings were
out of proportion; others had a title above thening, etc. The rules for making scientific
drawings were therefore discussed, allowing forividdial teachers to reflect on their

drawings.
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The appreciation of real sizes of cells is an ingoar skill in microscopy, hence its
prominence in the Life Sciences curriculum. Usihg same wet mounts and drawings that
the teachers had prepared, calculations of thealsiaes of cells and magnification of
drawings were computed. Formulae for such calaathad earlier been developed. As with
the other skills, whilst this appeared to be a gamdsion exercise for some of the teachers,

the majority of the teachers were not familiar whike skill.

A decision was taken to include as part of thenting workshop, specimens of plants and
animals to show their diversity. This decisionswafluenced by the findings from the first
phase questionnaire which showed a great demarteaopers of Life Sciences to improve
knowledge of ‘Biodiversity in plants and animalSpecimens representing various plant and
animal groups were put on display. A practical wadtivity was then designed to enable
teachers to construct evolution timelines from ¢hepecimens. Focus was given to key
features that evolved with each group of plantammals from the most primitive to the

most advanced group.

6.2.7 Alternative strategies for practical work activities

As indicated by the Subject Advisor, the teachirigpractical work had not been truly
practical due to lack of resources and skills imdiecting ‘hands-on’ practical work
activities. The reality within South African schealmainly, rural schools), is that there is
neither the infrastructure nor the resources tdlkenteachers and learners to carry out hands-
on practical work activities. According to the Soutfrican Institute of Race Relations, only
15% of South African public schools have labor&sr{March 7, 2012). It was thus an
imperative of the workshop facilitators to incorate practical work alternative strategies to
regular laboratory practical work that would notquege use of resources such as
microscopes, slides, etc. The impact is likely ® drastically reduced when teaching
practical skills using alternative resources, saghising micrographs instead of microscopes.
With no resources however, use of alternative exjiat is the only way to get learners to
engage in some form of practical work, as is recemsed in the Life Sciences curriculum.
Teachers at the workshop were thus taken througbugalternative strategies for each skill
covered. For example, teachers were taken throwghofi micrographs to reinforce the

teaching of cytology and histology. The same micapfs were used for calculating real
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sizes of cells. These alternative strategies ase atcommended in the Life Sciences

curriculum.

6.2.8 Assessment of practical work

As indicated above, teachers have to consider respwavailable in their individual schools
when setting practical examinations. Lack of phgisiesources means greater use of indirect
assessment of practical skills (where learnerdisskre inferred in a written examination)
rather than direct assessment methods e.g. wHeagreer is observed manipulating an object
such as a microscope. With the majority of the sthan South Africa lacking physical
resources, teachers thus need to possess adequatdedge on how to use indirect
assessment strategies to effectively assess @iastck.

6.2.9 Workshop evaluation

The participants’ views indicated that the workslalfilled its objectives and thus met their

expectations. For some of the teachers, this wasfirst exposure to microscope skills.

The use of microscope was very useful since itfarathe first time for me to operate
it. (Teacher)

| now know how to use a microscope and prepareeslidbserving them under the

microscope and calculating the sizes of c€llgacher)

Other teachers were presented with an opportumitgibforce their microscopic skills.
Good revision of microscope skills that | attaifedm my BSc study at university.
(Teacher)

| improved my microscope skills, including calcuigtthe size of specimen when not

given the scale line, which | did not kno{.eacher)

Teachers appreciated the participative, hands-qgmmoaph used during the training. The
feedback given indicated that the training methag effective in imparting the skills.
| prefer these kinds of workshops, where educaogsengaged actively rather than

listening.(Teacher)
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Life Sciences is a practical subject, so trainigpaneeds to be practical just like we

did in this workshop.

| like the way we did practicals ourselves so twaen we do with our learners it is

something we have seen and done it.
It is argued that teachers are less likely to ckargctice as a result of learning activities that
follow a presentation format and the memorizingheWv knowledge (Desimone et al., 2002;
Loucks-Horsley et al., 1998; Opfer & Pedder, 20BBcause teachers in the workshop were
actively involved and not playing a dormant role, bbserving demonstrations and listening
to facilitators, they remained enthused and foculexlighout the duration of the workshops.
Teachers learn better when the pedagogy of profesisdevelopment is active and involves
teachers learning in ways that reflect how theyuthteach learners (Borko & Putnam, 1997;
Darling-Hammond & McLaughlin, 1999, Opfer & Pedde?2011). Getting teachers
interactively and highly involved in the processledrning rather than passive involvement,
improve teachers’ engagement (Villegas-Reimers, 300'he constructivist theories
emphasize that learning should be authentic, armd kmarners should meet real life
experiences (Huang, 2002). Similarly, adult leagntheories promote practical learning
which is designed through real-classroom experenadich will be appealing and

meaningful to adult learners.

The inclusion of evolutionary plant and animal ttemas a practical activity was greatly
appreciated by the teachers. Primarily, the teactemognized the value of bringing real life
materials to classroom teaching. Moreover, specémai plants and animals exhibiting
different diagnostic features provided clarity asichplified evolutionary trends which are
generally thought of as complex to teach.

...learning the importance of bringing specimenslass to teach practical work. |
used to overlook the idea of bringing reality ifdgsons now | realize that | have
been disadvantaging my leanefEeacher)

| liked the attention that was given to the evalntof plants and animals using
practical means to show their differenc€Beacher)
| gained more insight on content such as Evoluthoil strategies on how to use
practical work to teach this content to make ityes the learners(Teacher)

With many participants practicing in schools with@inysical resources, acquiring skills of

conducting and assessing practical work usingredtere means was greatly valued.
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Learning creative and innovative strategies whesotgces are not available was
really useful(Teacher)

| gained knowledge and skills on how to set pratt#xam even if | don’t have all the
required resources in my scho@leacher)
The importance of social learning also emerged ftbenevaluation reports as seen in the
following excerpt from one teacher:
| was very afraid when we started but there werdotaof other teachers who
motivated me and told me | can do it. They helpeciat. | feel so happy that | came
to this workshop. | wish closer to home we cantds on a regular basis. We can
learn more(Teacher)

There was good opportunity to share skills betwaembers involvedTeacher)

These comments clearly highlight the importancehafred learning. As argued by Vygotsky
(1978) and later by Lave and Wenger (1991), leardioes not occur in isolation, but it is a
complex process that occurs as a result of asgmtiatith significant others. Clearly, the

workshop enabled meaningful interaction amongsttélaehers, thus improving learning on
the part of teachers.

Concerns regarding the duration of the workshopewetised by the participants. As
previously indicated, teachers had to travel lomgjatices to get to the venue, therefore
training could not commence as early as many teacheuld have desired. Furthermore, the
teachers expressed the need for follow-up workshiogpsensuring the sustainability of the

training workshops.

6.2.10 Sustained support

It is widely recognized that in order for profesgabdevelopment to be effective, it has to be
sustained over a long period of time (Garet et28lQ1; Villegas-Reimers, 2003). Following
the training of teachers for practical work, extetidupport was sustained through Subject
Advisors from the participating district. Assistanio the development of practical activities
for assessment purposes and for specific contexis) as those without resources still
continues. This has enabled other districts to fitefide process is also underway to provide
material resources such as donating used micros@mkassociated materials to the neediest

schools.
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6.3 Conclusion

This chapter presented the procedure and the ewauaf an intervention programme
designed to assist teachers develop and improwaiqabwork skills in this study. The
outcomes of the intervention imply that use of ¢arivist methods during professional
development, where teachers are allowed to assnoraet&e role, can have a positive impact
on their motivation and therefore likely improveeithlearning. This is particularly the case
when dealing with practical work skills which arengrally taught better through hands-on

participation rather than demonstration.
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CHAPTER 7

SUMMARY OF FINDINGS AND RECOMMENDATIONS

7.1 Introduction

This chapter gives a brief account of the purpddbeinvestigation and the guiding research
qguestions. The first part of the chapter therefera summary of the findings presented in
Chapter 5 and 6. These findings are presentedrinstef the key research questions. The

latter part of the chapter makes recommendatiodsieaaws conclusion for the study.

7.2  Summary of findings

The purpose of this study was to explore Life Soésnteachers’ ongoing learning through
continuous professional development programmepgrovided an in-depth analysis of Life
Sciences teachers from 2 rural and 1 urban/rusdficti in the province of KwaZulu-Natal.
The study developed an inventory of Life Scieneaghers’ content and pedagogic needs for
development. The study also investigated the extenthich Life Sciences teachers were
generally motivated or not motivated to engagerofgssional development programmes. In
view of those engaged in continuous professionakld@ment through qualification and
non-qualification programmes, the study also doauet teachers’ perceived gains from
such programmes. An intervention method designeskdan teachers’ needs was then

evaluated.
The following summary of findings blends the resulerived from survey questionnaires

completed by teachers and interviews conducted Withbject Advisors. Findings are

discussed based on the following critical researatstions which guided the study:
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1. How do Life Sciences teachers engage with learmngontinuous professional
development programmes? i.e. what methods of gsafeal development

programmes do they use?

2. Why do Life Sciences teachers engage in ongoingnileg through continuous
professional development programmes? i.e. whatteaehers’ attitudes and

motivation towards learning through professionaledepment programmes?

3. What are Life Sciences teachers’ perceived prajassidevelopment needs in

terms of subject matter and pedagogical knowledges&ills?

4. What gains in knowledge in skills are achieved digio engaging in continuous

professional development programmes?

Research question How do Life Sciences teachers engage with leariringpntinuous

professional development programmes? i.e. What maafeprofessional development do

they engage in?

Key Finding: A fairly large number of teachers afeLSciences have seized the learning
opportunities made available to them. However, asaterable proportion of these teachers
appeared to have opted for programmes that imprdkied qualification status rather than

those that addressed subject matter knowledge. f@nother hand, teachers who chose
qualifications intended to address discipline krenge appeared to have taken

inappropriate specialisations.

This research question looked at the methods ofiragyus professional development that
teachers of Life Sciences used to improve theimkedge and skills. The study examined
both the qualification and non-qualification-basadthods of CPD programmes utilised by
the teachers of Life Sciences. In order to proddmntext on why teachers of Life Sciences
pursued particular CPD qualification programmesgirthqualification profile was first
analysed. The profile showed that only 5% of teexhere unqualified. The majority of Life
Sciences teachers had a diploma in educationwetloby those with a degree, and finally
those with an Honours degree. Whilst the majorityhe Life Sciences teachers indicated
that they had ‘specialised’ in Biological Sciencdaring their initial training, these

specialisations were at relatively lower levelstiize level of Biology studied through a BSc
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degree. The results also revealed that only 18%aifhers in the study had an appropriate
Biological Sciences qualification. These resultgeveonsistent with the national indicators
showing that while majority of the teaching forcadha professional teaching qualification,
only 18% were graduates i.e. have a four-year Bacloé education (B Ed) or a degree plus
Post Graduate Certificate in Education (PGCE)®eduivalent, (DBE & DHET, 2011: 30).
The results also showed that a fairly large praporof teachers (14%) that upgraded through
B Ed Honours. Whilst achieving an honours degrepraves the teachers’ qualification
status, it is a generic degree and therefore doesiecessarily address teachers’ subject-

specific needs.

The analysis of trends in registration for CPD digation programmes showed significantly
increased enrolments from around 2006. Teachetsf@iSciences appeared to be using an
assortment of CPD qualification programmes, dependn their initial qualification status.
With the majority of the teachers holding diplomas their initial qualification, a large
proportion (54%) of the participating teachers wieighering their studies through the ACE
programme. Further analysis of the results sugdestat the teachers of Life Sciences
completed ACE programmes not related to the Bialalgbciences specialisation. This is due
to the fact that when the ACE programme was intceduin 2000 to replace the old FDE,
only role specialisations existed in many higherméng institutions. It is possible therefore
that a fair proportion of Life Sciences teachershis study may have furthered their studies
through general ACE programmes or programmes tleaé \suitable for teachers changing
roles such as Leadership and Management or Sasttd education. On reflection, | think
that if | had asked the participants more spedlficahat specialisation of ACE they had
registered for or completed, a much better profiteild have emerged. It may be as a result
of this problem that the DHET has proposed two mpalifications to replace the ACE
programme. The Advanced Certificate in Teachind f@dus only on subject specialisations
whilst the Advanced Diploma in Education will bé&kéa by teachers who want to pursue a

new role such as Leadership and Management (DHE&I)2

The second most utilised qualification CPD prograng the teachers of Life Sciences was
the B Ed Honours. Abo3% of the teachers were upgrading or had upgrddedgh the B

Ed Honours programme which is a generic degree iatghded to prepare students for
research-based postgraduate studies in a partiteldrof education. A large percentage of
these teachers used the STD and ACE qualificabaterto achieve their B Ed Honours. If

these teachers completed an ACE programme in Baab§ciences, and later enrolled for B
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Ed Honours, then they have not only improved tlgialification status but have also
addressed their content needs which would not bdreaded by the B Ed Honours
programme. However, if they completed an ACE theeésdnot specialise in Biological
Sciences, and later enrol for B Ed Honours, thenithplication is that they have simply
improved their qualification status without reaygaging in subject-specific knowledge.
This explains why teachers with a B Ed Honours eéegompared to those with just a degree
such B Ed or B Sc expressed strong needs for dawelot in subject-specific needs. The
minority of Life Sciences teachers who completeziBhEd Honours programme after their B
Ed or B Sc + PGCE studies would have receivedraafabunt of training in subject-specific
knowledge during their initial qualification. It dearly as a result of these disparities that the
B Ed Honours is now going to streamlined to admilyoteachers with a four-year
professional teaching degree or an appropriate &ack degree and a recognised
professional teaching qualification (DHET, 2011).

All Life Sciences teachers with a BSc/BSc Honouggrde were either currently upgrading
or had completed the PGCE programme. These redalsly indicate commitment on the
part of teachers to get professional qualificatiddisnilarly, nearly all the teachers with no
previous formal training were upgrading through feDE programme. As also reported in
the results, there was one unqualified teachestegid for a B Ed degree. There has been a
sustained appointment of unqualified teachers dghortages of Maths and Science teachers
particularly in rural schools (SACE, 2010). As repd in chapter 4, amongst the bursaries
offered by the KZN DoE was one for practising teashgualifying for a B Ed degree. Whilst
learning on the job is not an ideal initial teachgualification route, it is hoped that process
will eradicate the problem of unqualified teachgrarticularly with the KZN DoE having

ceased the appointment of unqualified teachers.

Training workshops and cluster group meetings whee most utilized non-qualification-
based approaches to CPD. Participation in scha@éaprofessional development
programmes was also at satisfactory levels. Onbybalf of the teachers indicated that they

had mentors or coaches for their development in@sh
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Research question 2hy do Life Sciences teachers engage in ongoiagnileg through

continuous professional development programmes?Wleat are teachers’ attitudes and

motivation towards learning through professionaledepment programmes?

Key Finding: Teachers who were unqualified wereivateéd by the need to be accredited.
However, the majority were intrinsically motivatleg the need to become better Life Science
teachers. One major factor influencing learning adé of structured qualification

programmes was the absence or presence, as wisleagiality of subject advisors.

This research question sougatihvestigate the extent to which Life Scienceglteas were
generally motivated or not motivated to engage rofgssional development programmes.
The question was intended to determine the fadt@sinfluence teachers’ participation in
professional development activities, both qualtima and non-qualification driven. The
results showed that about 83% of the teacher reigms had in one way or another been
furthering their studies. The remaining 17% of tesas were eligible but not engaged in any
further studies. Nearly all of these teachers haibbbma only which they obtained during
initial training as teachers. These were Life Scesnteachers with a diploma qualification,
usually an STD. The difference in participatioregaby type of qualification was found to be
statistically significant, confirming that studentgh a diploma were significantly less likely
to register for further study than graduates oruatified teachers. These findings imply that
efforts to motivate teachers to take up higher atiac studies needed to be directed towards
this cohort of teachers, i.e. teachers with a diglo The results also showed that these
teachers were between 30-49 years of age, indicdltiat they still had a long career in
teaching and therefore needed to consider furthehair studies in order to adapt better to

the curriculum demands.

The results showed that whilst there were extefiactbrs influencing participation in CPD
programmes, whether qualification or non-qualifimat based. It was the intrinsic
determination to become better teachers that eagedrmost teachers of Life Sciences to
engage in lifelong learning. This pointed towariaiment of the ‘self-actualisation’ level of
Maslow hierarchy, suggesting a sense of autononuy saif-directedness on the part of
teachers. A number of scholars agree that a téaghersonal desire to attend professional
development and learn is an important factor thaty nnfluence change in teachers’
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classroom practices (Smith et al., 2003; Bell &b@it, 1996; Smith & Gillespie, 2007;
Anderson, 2000; Guskey 2002).

As pointed out in earlier chapters, the majoritysoluth African teachers trained before 2001
have had to urgently upgrade their qualificaticattist in order to be considered qualified. It
was therefore not unexpected that a large fraaifdhe teachers in this study were driven by
the need to get accreditation. It is however ciubiat in the process of getting certification,
teachers enrol for appropriate qualifications arsg¢ this as an opportunity to improve

subject-specific knowledge if they are not changivigs.

Non-participation in qualification-based CPD pragraes on the other hand was largely
attributed to lack of financial support. A numbéisoholars have argued that a vital approach
in improving the quality of teachers, especiallyridg reforms is by providing financial
incentives for teachers to participate in variousns of CPD (Little, 1993; Villegas-Reimers,
2003; Komba & Nkumbi, 2008). Whilst efforts are figimade by the KZN DoE to support
teachers through provision of funding, the resoltthis study suggested that these incentives
were only marginally reaching the teachers in n@ée. large majority of teachers were still
unable to access funding to assist them in funtlgettieir studies. It is important to note that
despite having received no funding, a number othee have remained motivated and

funded their own studies.

The absence of Subject Advisors seemed to be mflng the attendance of teachers in
training workshops. For example, the workshopdutrior teachers in district 3 where there
was no Subject Advisor was lower than the other digtricts. Although district 1 was also

without a Subject Advisor, the presence of caretal@visors from other districts clearly

enhanced teachers’ participation in workshops.was reported in chapter 3, district 3 had
been without an Advisor at the time of data coltectfor this study. Training workshops

were managed by senior teachers that were alsteclieaders. The caretaker Advisor was
not a specialist in Life Sciences and practicathyld not attend training workshops dealing
with content issues. A large group of teachers selepassively engaged with the workshop.
This was due to discontent with the quality ofrinrag they were receiving as they explained.
The level of support provided by the district wdsacly inadequate in this case, yet the
system seems to rely heavily on Subject Advisorsemsuring the implementation the

curriculum. Opfer and Pedder (2011: 378) argue phatessional development and teacher
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learning should not be narrowed down, looking oatyindividual teachers or individual
activities or programs, i.e. micro level, but shibtdke into consideration influences from the
meso (institutional) and macro (school system) exst Similarly Smith et al. (2003)
reasoned that teacher professional developmentiigt@raction between individual, program
and system factors. Each element in the system glays an important role in ensuring
teacher learning. The persistence of such ineffaes from districts may thus be seen to be

sabotaging the very system it is meant to support.

The challenge of Subject Advisors also extends luster-based CPD programmes. As
recounted by the Advisors themselves and also noyeithe department of education, there
are very few Advisors to provide adequate suppboduster meetings. Cluster meetings are
restricted to assessment-based forms of developrBertuse the proportion of clusters to
Subject Advisors is so uneven, it is also impossifdr Advisors to provide maximum

support to any one cluster. The notion of teachstwvarks that generally carry notable
benefits is therefore not fully utilized. The ide& shared learning also emerged during
practical work training workshops. There was also expressed need for ‘experts’ to
occasionally conduct the workshops. What remainadlear though was whether this

sentiment was linked to the perceived lack of cap@absence of the Subject Advisors.

Research question 3What are Life Sciences teachers’ perceived prifeab

development needs in terms of subject matter addgmgical knowledge?

Key Finding: Content areas that require extra atien during the development of Life
Sciences teachers are those relating to ‘Evolutamd ‘Genetics and inheritance’. The

pedagogic skill of teaching and assessing practicalk also needs urgent consideration.

The purpose of this research question was to expldie Sciences teachers’ needs for
development in content and pedagogic areas. Thidtsed the study showed strong needs
for development in both content knowledge and pegggTeachers in this study expressed
need for development the most in content areas asicBenetics and inheritance’ as well as
‘History of Life on Earth’. Persistent poor learnesults during the Grade 12 examinations
seem to legitimise teachers’ need for developmentaieas such as ‘Genetics’ and

‘Evolution’. For example, as discussed in chaptéf>&netics and inheritance’ is an old topic
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that has always formed part of the old Biology &ylls. Although the topic is generally
considered complex in nature, persistent poor &aperformance may be symptomatic of
teachers’ lack of deep conceptual understandintesfe topics. A regression analysis failed
to isolate any teacher variables that could becast®al with teachers’ needs for development
in the ‘Genetics and inheritance’ topic. This iregdlthat teachers in general were challenged

by the topic, regardless of qualification levehdbing experience, and so forth.

Teachers’ need for development in the ‘Diversityammge and continuity’ strand, under which
‘History of Life’ is listed, surpassed all the neeth other knowledge strands. Whilst
‘Evolution’ topics have been part of the Life Sates curriculum for at least up to five years
at the time of this research study, based on thdts it is likely that some teachers still lack
the confidence to teach the topic. A regressionlyaisa identified teachers’ initial

gualifications as a significant variable associatath their need for development in this
knowledge strand. It was found that teachers wlBaehelor's degree had significantly lower

needs than teachers with a diploma or no qualifinat

Teachers’ need for development in pedagogic knaydedas more pronounced than their
content needs. ‘Improving personal competence’ gateas the most sought pedagogic skill
by Life Sciences teachers. This category includedtinent pedagogic skills such as
‘updating knowledge of teaching strategies’. Thiowgpen-ended responses, the responding
teachers proposed use of platforms such as theeciugetings to share teaching approaches,
especially for ‘difficult’ topics. Empirical studsehave indeed shown that teachers’ needs
from developing countries are more focused on iwvipg personal competence (Abu Bakar
& Tarmizi, 1995; Kamriah et al., 1998; Osman et 2006; Rakumako & Laugksch, 2010).

Other pedagogic skills that received prominenceewiose relating to ‘diagnosing and
evaluating learning’. Although cluster meetings eversed mainly for assessment related
activities, it appeared that the development oésmsent activities remained a challenge for
many of the teachers. As reported, assessment éaskdeveloped at provincial level, by
Subject Advisors. This pool of assessment taskseis used by teachers in their own schools.
The purpose of this centralised development ofssssent tasks is to ensure that assessments
show evidencehat all the skills are assessed at a grade-apptedevel (DBE, 2011c).
Assessment tasks are expected to show a clearbkbkeen the specific aims and the

achievement of outcomes of learning (DBE, 2011agjtiig processes in place to ensure that
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these objectives are met is indeed pivotal. Howeitecan be argued that through this
practice, individual teachers in their schools ao¢ allowed enough space to develop their
expertise in assessment. This is likely to creafgeddency on the part of teachers in the long

run.

The chi-square goodness-of-fit analysis showedifstggnt needs for all the pedagogic items
at p < 0. 001. Furthermore, a logistic regression aislyapplied to predict teachers’
pedagogical needs produced statistically non-saant values suggesting equivalent needs

despite differences in demographic variables.

As presented in chapter 4, the most sought pedagbgl was that of developing learners’
practical work skills, which relates to ‘deliverimgstruction’. This came at the backdrop of
the introduction for the first time, of a practicekamination in Grade 10 and 11. This
requirement brought to the fore issues relatingati of resources, poor infrastructure and
most importantly, inadequate training of teacherariplement practical work. Hence, the
second phase of data collection for this study $eduon providing teachers with training on
a few selected skills. Skills for ‘planning insttiony’ and ‘specifying objectives for

instruction’ were also articulated strongly followi the needs for ‘delivering of instruction’.

The least sought skill was that relating to manggmstruction.

The majority of Life Sciences teachers had a fdoly perception of their knowledge of both

subject matter and pedagogical knowledge. Somdashargue that low self-esteem may be
good for teacher learning. In the words of Opfed &edder (2011), self-doubt may prompt
teachers to engage in learning. In the same wagaildy (2002) earlier observed and argued
that conflict between personal expectations andesehefficacy may open up the possibility
for teacher learning to occur. Similarly, Cobb, aoand Yackel (1990) believed that

cognitive conflict in teachers’ thinking challengeschers’ approaches and thinking which
could be a motivator for change. Likewise, Ball §89 argued that dissonance in teacher
thinking is often required for teachers to unleamnch of what they believe, know, and know
how to do in order to learn and adopt new practideshese scholars are correct, the
perceived lack of confidence exhibited by teachefsLife Sciences should then be

interpreted as indicating teachers’ aspiratioriedaon and improve their teaching practices.
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Research question #vhat gains in knowledge in skills are achieved tigtoengaging in

continuous professional development programmes?

Key Finding: Teachers engaged in some form of Cppeared to be gaining ‘confidence’ in
their teaching. Importantly however, CPD provideeed to ensure that quality programmes

are in place. Support from districts is likely taprove teacher learning in their clusters.

There was a general perception that Life Scieremshers were gaining ‘confidence to teach’
by participating in qualification-based programmEsis may have been associated with their
low self-esteem which was demonstrated by suchngtrdevelopment needs. Although
teachers claimed to be developing both their cdrdaad pedagogic knowledge, it remained
unclear exactly which programmes were benefiting tbachers the most in this regard,
except for one ACE Biological Sciences which wadependently evaluated. The results of
the evaluation of this programme suggested thaht¥a were benefiting significantly in both
subject matter knowledge and in PCK. With teache®velopment needs having been
expressed strongly for the ‘Diversity, change amatiouity’ strand, the ACE teachers
indicated great development for topics such as lilian by natural selection’, ‘Human
Evolution’ and ‘History of Life’. Similarly, develoment in ‘Genetics and inheritance’
appeared to be satisfactory. No other ACE programmag evaluated during this research

study and therefore the results presented hererepfgsent one institution.

There were inconsistencies in the reported gaiom ftraining workshops. Quantitative
results from the survey suggested that trainingkslwops were significantly improving
teachers’ knowledge and skills. On the contrargmended responses implied that teachers
were not content with the level of support receivthdough training workshops. The
exaggerated quantitative views on the benefitgahing workshops may have been given
out of ignorance. Or, as seen in one of the comsn@nteachers, it was what they longed for
rather than what was presented to them in redigynce the disparity between answers to

closed questions and open-ended questions thateddhem to qualify their views.

The teachers in this study were optimistic abouster-based programmes. Nonetheless,
there was a shared opinion that their role wagéstricted. Hence, suggestions were made to
expand the scope of cluster meetings beyond developin assessment related activities.
Teachers clearly recognised the potential benefitsocial learning networks. Although

Subject Advisors admitted to not being able tot\adli clusters, there was an indication that

205



teachers from different districts were benefitinffedently from cluster meetings depending
on the presence or the absence of the Life Sciesmb@sor. This may be linked to the fact

that Subject Advisors provide feedback for actagtthat take place in clusters.

Perceptions on the impact of school-based profeakidevelopment programmes were also
positive. Similarly, teachers of Life Sciences &f@ed from having mentors and coaches in
their schools. As shown in the results participatiomentoring and coaching was lower than
school-based professional development programmaes. tBe results also revealed that

although fewer teachers had mentors or coachegaihs derived are just as valuable.

Training teachers for practical work through ‘haioaé approaches where teachers play an
active role seems to carry a lot more benefit hging demonstration methods.

7.3 Recommendations

There is a need for teachers in general to imptbege confidence to teach science subjects
and implement the ideals of inquiry-based learnimgpduced in South Africa. The findings
of this study on teachers’ perceptions of theirad@gment needs revealed teachers’ lack of
confidence to teach the inquiry oriented Life Scescurriculum. The findings also showed
that teachers of Life Sciences are motivated tdysand have improved their qualification
status, yet they remain largely insecure aboutr tkeowledge base. This could result in
teachers not teaching some of the important knaydexhd skills, which may in turn, reflect
as poor learner performance. Amongst the fact@sl#ad to poor enactment of the inquiry-
based curriculum is teachers’ lack of subject matt@wledge, lack of understanding of the
science processes, their beliefs about science, |t of confidence in teaching science,
resistance towards a new teaching approach, laskiehce equipment and lack of ongoing
professional support (Ambross, 2011). Whilst theuhs of this study do not explicitly
illustrate any of the factors listed by Ambrossi2)) it is however alarming to have teachers
expressing development needs for almost every aspdwe Life Sciences curriculum. Based
on these findings, it is recommended that teache¥rsncouraged to enrol for qualification
programmes that will adequately improve both tteibject matter knowledge and PCK.
Conceptually demanding topics highlighted in thsuhess require immediate consideration,

including proper training on the teaching of sceermocess skills. It is imperative that
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teachers who intend to continue teaching Life S@enwho have not had an opportunity to
further their studies, are encouraged to take ypaogpiate courses that will address their
needs. Ideally, these teachers should be signirfgrupe Advanced Certificates in Teaching
in Biological/Life Sciences. Similarly, service prders would need to ensure that Biological
Sciences subject matter is taught alongside PC&naappropriate level. In line with this,

there is a strong need to incentivise teachers sttwov motivation to further their studies,

ensuring that the bursaries materialise, especialli{waZulu-Natal where there is still a

large number of unqualified teachers.

There is evidence to suggest that teachers of Bfgences needed to extend their
collaboration with other teachers using the clubtessed CPD system. Clusters create space
for teachers to embark on co-operative learningrisg knowledge and information whilst
reflecting on their practices (Lieberman & Grolnid©®96; Jita & Ndlalane, 2009). It is in the
interest of districts to provide adequate suppartliese networks so as to promote teachers’
own professional development through communitiesleaining. Time for development
through these learning communities needs to bedibynscheduled. Again here, support
from the districts in terms of materials for fai@tion of learning is vital. A thorough
selection and training of cluster leaders will emsthat all activities within these clusters are
well coordinated and make a profound impact onheesc The presence of an expert to lead
the cluster may be necessary during initial stgylssstry, 2008, Bertram, 2011).

The South African education system relies heawuilysobject Advisors to support teachers in
schools. As shown by the findings of this study #bsence of Subject Advisors did not
impact only on teacher attendance in training wooks, but also affected the flow of crucial
curriculum information as well as teachers’ ovenalérest in professional development. The
Departments of Education have acknowledged theskequacies (DBE & DHET, 2011) and

it is thus hoped that the appointment of Subjectigals will not be delayed any further.

Furthermore, there is a need to increase the nuofoSubject Advisors in order to ensure

that all teachers receive the necessary support.

Previous studies have shown that it is the lacgrotedural knowledge that impacts largely
on the teaching of practical work skills in Soutfriéan schools. Because practical work
training requires facilities, it is important thaustitutions with resources provide practical

work training to teachers. Central to this, is tieed for the Education department to make
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available resources to teach process skills whictstitute a large component of the science

curricular.

7.4 Conclusion

This study concludes that in order to address thadityy of teaching and learning in South
Africa, the quality of teachers needs to take @ rstiage. There is a need to precisely identify
the needs of teachers and respond appropriatedydo needs. Without information on the
exact needs of teachers, CPD programmes are ligedpntinue offering irrelevant training
programmes that fail to make an impact on teachards classroom practices. Whilst the
sampled Life Sciences teachers’ needs appear &xtbeme, they clearly revealed teachers’
lack of confidence to teach science which may b&ell to the persistent poor learner
performance. The findings of the study also sujgabthe literature reviewed which showed
that whilst the professional status of teacherSoath Africa has improved, their confidence
to teach has not been enhanced, likely impactintherquality of teaching and learning. At
the core of this, are the large numbers of teachéis have furthered their studies through
programmes that were not appropriate for addressiag current content and pedagogic
needs. It is however encouraging that new quatiboa and some recent specialisations are

now set to address such knowledge gaps.
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