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Abstract

Systemic educational reforms entail major chandehe different levels of the system, of
which classroom practice is ultimately crucial tetaoning the desired output. Within this
paradigm shift, experienced teachers have to repldtat they are likely to consider good
teaching and learning approaches with unfamilieatatjies. Continuing professional teacher

development (CPTD) plays a key role in successfitiignging classroom practices.

This in-depth case study research —six teachetgadrdifferent countries, Canada and South
Africa—looks into the information acquisition pra@se of instructors. Interviews were
performed at different levels of the educationadtesn — policy makers, pedagogic/subject
advisors as well as teachers for which questioeaa@nd classroom observation were also
used to collect data. A research-based analytical developed by Laura Desimone
(Desimone, 2009) guided the exploration of the dash collected and served as the analytical
framework for the various data sources, drawirniglaletween the intended, implemented and
attained policies. The thorough discourse analggisated in the interpretivist framework
gives global insight into the teachers’ perceptbrthe impact of CPTD as it enables a deep
understanding of the information acquisition anitizattion by teachers. The examination of
teachers’ pedagogical content knowledge in diffenesform contexts brings a profound
perspective on how professional development aigs/itontribute to the professional capital

of educators, as envisaged by Hargreaves and Rai(dr2).

Data suggest that policies related to professideaklopment are adequate in Québec and in
South Africa, but that planning around implememtatiis hasty or lacking altogether.
Regardless of the socio-economic environment amgtbfessional development accessibility,
teachers do not perceive CPTD as being a majoowvetichange and they were found to lack
the necessary capacity to change their practice®ftect their beliefs. Finally, teachers
reported that the most influential factor on preetiis the availability of teaching and learning

material and learners’ reaction to it.

In conclusion, in the two contexts observed, CPT&s wot emphasised to the level required
for a paradigm change such as constructivist-bagstemic reforms. | suggest adapting
CPTD delivery methods to teachers’ need by ensurmndespread and reform-aligned
professional development. In addition, access formmation through appropriate teaching

materials combined with appealing and applicablwities should be facilitated.
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Chapter 1. Introduction

1.1 Context

1.1.1 Educational Reforms

“Education is not preparation for life: Educationli itself.” (John Dewey)

A society’s education system represents its vaduesembodies the very essence of what its
citizens aspire for their children and their futurdowever, societies evolve and so must the
education system. In order to stay aligned witareshanging economic, social and political
needs, there is a worldwide cyclical necessityeftuicational change. To stay in tune with the
global needs, major systemic reforms are now conynoitiated worldwide. According to
Smith and O’Day (1991), a systemic reform can iendd as a movement striving for better
student standards and revolving around major coateld policies and school-level change.
An educational change of this magnitude is als@rofteferred to as whole school or

comprehensive school reform.

Outcomes-based education (OBE), or different vigi#imereof, is a contemporary widespread
example of such a drastic educational change #mbbken implemented in different countries
around the world during the last twenty years. 8amthors even refer to this phenomenon as
a reform epidemic (Steiner-Khamsi, 2006). Withsthype of reformed education system,
student performances are not measured only baskwaosviedge but on empirical criteria such
as outcomes, competencies or standards. Mosk statthe United States have moved to
standards-based education, where students aretegpgeaeach well-defined and standardized
skills or knowledge levels. Generally grounded aamstructivist philosophies, the current
reforms imply that classrooms are meant to be giagllelearning spaces, where students
discuss and apply concepts with a central placenfquiry-oriented education (Chisholm &
Leyendecker, 2008; European Commission, 2001).edddas if listening to Dewey half a
century later, OBE or similar programs attempt toukate life situations and encourage
learners to understand and apply knowledge raktzer tote learning. It also tends to favour a
student-centred classroom over the traditionalieacentred lecturing (Bell, 2009; Maodzwa-
Taruvinga & Cross, 2012; Ministére de I'Educatian lobisir et du Sport du Québec, 2005).

This modern constructivist reform movement in ediocais characterized by an assumption



that “knowledge is not transmitted directly fromedknower to another, but is actively built up
by the learner” (Driver, Asako, Leach, Mortimer,Sott, 1994, p.5). It is strikingly different
from the traditional behaviourist approach usedripresly in most part of the world, where
content was ‘poured’ into the student’s head incheacentred classrooms. This latter
approach is often referred to as the transmissiodetnof education, where the teacher knows

and transmits what students ought to learn.

Nowadays, many OBE-pioneering countries such as Mealand and Switzerland, have
already abandoned OBE while many others are battlivith major implementation
difficulties—such as Namibia, South Africa, Ausiaalsome provinces of Canada, many states
in the United States, Argentina etc. (Fullan, 20B@rostiaga, Acedo, & Xifra, 2003; Steiner-
Khamsi, 2006). These outcomes-based programsnateiged in the literature and supported
by well-documented studies in various fields suglstadent and teacher learning, psychology,
sociology etc. but their outcomes, no pun intentleste yet to be demonstrated (Birman et al.,
2007; Gorostiaga, et al., 2003).

The implementation of a systemic reform is an emorsitask and represents a major challenge
for all stakeholders, including teachers. As Eitf{1993) expresses it, major reforms
“represent, on the whole, a substantial departume teacher’s prior experience, established
beliefs, and present practice. Indeed, they holdaouimage of conditions of learning for
children that their teachers have themselves raslperienced.” (p.130). OBE-type
educational reforms represent a dramatic changeedwhers who have always taught and
were taught a list of subjects in teacher-centdadscooms. A firm critic and university
academic in South Africa, Jonathan Jansen, hasmtess OBE in these terms: “The policy
requires not merely the application of a skill, ban understanding of its theoretical
underpinnings and demonstration of a capacityaosfier such application and understanding

across different contexts.” (Jansen, 1999, p.149) .

Teachers play a central role in the applicatioswth a change but unfortunately frequently
find themselves lost in the immensity of the taskhe envisaged role of teachers in such
reforms is often one of accompanist, one that pakesway for learners to unleash their
potential. This role can’'t be accomplished witteehnical, recipe-book type of teaching. To
enact reforms aiming to realise the full potentiblearners, teachers must demonstrate high
levels of professionalism. Investing in continuipgpfessional development in a context of
systemic reform can play a central role in the ustd@ding, acceptance and ultimately success

of this kind of societal project. As Hargreavesl &ullan concluded in a recent book: “We



can treat teaching as just a short-term investroEbtisiness capital, and finance the present
by mortgaging our children’s future. Or we can ma&aching a sustainable investment for
professional capital, and give birth to a worlchtdny happy returns to come.” (Hargreaves &
Fullan, 2012, p.186).

1.1.2 Continuing professional development in a contex@difcational change

Fullan (2007) also claims that teachers have tpldeed in the centre of educational change.
Indeed, in a context of systemic reform where teehmust learn new content and new
pedagogical content knowledge (PCK) in a very shione, the particular importance of
continuing professional development is generallsepted (Brodeur, Deaudelin, & Bru, 2005;
Lieberman & Pointer Mace, 2008; Loucks-Horsley, 899 Shulman (1997) compares a
school reform to an ellipse where the two foci esgnt student and teacher learning as orbits
of equal importance. McLaughlin and Oberman (198@jue that educational reforms and
teacher development share a symbiotic relationshiperature on the subject offers many
small-scale examples of successful professionaleldpment projects, which enables
researchers to draw some general conclusion abdat wworks best. Also, although
academics and researchers do not always agreel @spacts of continuing professional
teacher development (CPTD), the current understgndé that it should contribute to
changing teachers’ and schools’ approach to legrneculturing the educational environment
to enable life-long learning (Fullan, 2007; Litt001). However, despite numerous attempts
around the world, adaptable, effective and attittitgnging continuing development programs
are still lacking. Sustained efforts to better ensthnd how to improve CPTD are ongoing,

and this study gives insights into the process.

1.2 Rationale for Research

It is difficult to assess the precise outcomes aftinuing professional development but the
general opinion is that in most countries, it i$ adequate or adapted to the needs of a large-
scale reform (Jansen & Taylor, 2003; Lieberman &nfp Mace, 2008; Schweisfurth, 2011).
Ottevanger, van Den Akker and de Feiter (2007) centnfAlthough only limited data on the
effects and impact of in-service teacher develogmergrams are available, existing evidence
and anecdotal information does not paint an optimigicture.” (p.56). They refer to the
available evidences to conclude that professioredeldpment programmes are often
workshop based with no appropriate following supord provide inadequate content with

regard to the teachers’ skills and needs. In sxidithey found that initiatives are rarely



supported by comprehensive plans to implement ahéoaally at the level of the school or in
the community. Basically, the taxpayers don't thetir money’s worth when investing in

continuing professional teacher development.

Considering the importance of continuing teachercation and the substantial investment in
designing and implementing educational reformsis ibf particular interest to be able to
evaluate the efficiency of different approaches mhe® change teachers’ attitudes and
practices and to develop a common structure whedystg professional development.
Recently, Borkoet al. (2008) have pointed out the lack of consensusam to assess in-
service teacher training. As a result of this msistency, it is difficult for policy makers to
design professional development based on reseaschell as for academics to contribute to
building coherent knowledge in the field. Nevel#iss, it is critical to investigate and try to
deepen our knowledge to develop adequate toolspttwahote the goals of an educational
reform. As a response to the critique, Desimo@®92 proposed five critical core features to
assess professional development and a possible aorframework to evaluate their impact.
Her framework takes into account the quality ottea development by evaluating these core
features, but also the change effected on teaeinersheir practice as a result of it, as well as
the effect on student learning. As a new anallfieganework strongly grounded on research,
it serves as a basis for the present study withiffarential emphasis on social learning,
confidence and teacher identity. The former ipiitesl by Wenger's (1998) models of social
learning and professional learning communitiesesdbed by Shirley Hord (1997); the latter
is inspired by Graven’'s work on teachers’ learnamgl confidence (2004). The emphasis
serves for the assessment of the impact of leagongnunities on the meaning teachers make
of the reform and how it helps them acquire theessary confidence to implement it. This
particular angle will allow a morsituative perspectiveooted in sociology, anthropology and
psychology, which will help in the contextualisaticof teacher learning. A situative
perspective “provides a powerful research tool,béng researchers to focus attention on
individual teachers as learners and on their ppdion in professional learning

communities.” (Borko, 2004, p.4).

The present study aims to uncover the complexitigsacher’s perceptions of CPTD and how
it impacts on them as individuals, as well as airtpractices. To do so, different types of
continuing teacher development is assessed in usaramntexts—two different countries,
socio-economic background and political environreeihe research therefore also examines
the different strategies put forward by policy maken different contexts and how it

influences their views of continuing professionalelopment. It also brings insights into how



professional development reaches teachers depeonditigeir individual identity, and how it

can bring about an evolution of their attitudes prattices.

Too many reform attempts have failed cohorts ofrres in the first stages of the
implementation. Inadequate policies, teacher dppand resources are often cited as
overwhelming obstacles, among others (Schweisf@@i,l). For the benefit of both students
and teachers, an educational reform should not haveacrifice a generation during
implementation. Educational research ought to p@ay efficient role in guiding policy

development and implementation with regards towvbigicle used to inform teachers about
their new roles, continuing professional developmdiis study aims to contribute to an
understanding of effective CPTD, with the intentiohproviding research-based input into

policy and practice.

1.2.1 A study of CPTD in two contexts of educationabrefi

The research will look at the different stages &TO implementation in the provinces of
KwaZulu-Natal, South Africa, and Québec, Canadae $pecific choice of South Africa and
Canada as comparison models was serendipitousseaafa‘convenience sampling” and a
result of particular interest of the author. Being-anadian teacher living in South Africa
gives me the opportunity to study CPTD in two vetifferent environments while
understanding the socio-cultural contexts, simpbnf the comprehension that comes from
having lived with its people. Issues about implatimg a reform are often common in
different countries and there are recurrent catis about how teachers receive and implement
change. It is also a common argument in develogingntries that teachers’ under
qualifications are the cause for the lack of impatation (Maodzwa-Taruvinga & Cross,
2012). If this is the case, why has it also faiied many developed countries? An
understanding of teachers’ reality in different teots could give insights as to why teachers
are embarking or not on the train of educationange. Is the information about what is
expected conveyed adequately? Was there a plaoneey the new philosophies to the
teachers? The idea of studying the actual stamtinuing professional education emerged
in my teacher’'s mind: how do teachers experiencdepsional development, what is their
relationship with these new concepts and pedagbgimaroaches? If there is a gap between

the intended and the actual CPTD practices, witysis and how can we improve it?

The timing of the study also pointed towards these regions as South Africa’s Education

Department and Québec’s Ministry of Education haweultaneously undertaken the major



task of revisiting the curricular content and iss@ciated pedagogy. A comparison of the
historic and political motivations for both natiémaforms will be discussed later in chapter
three. In South Africa, the curricular change waplemented in 1998 (C2005) and the first
reformed cohort entered grade 12 (matric) in Janu08. This first curriculum was
evaluated and revised a few years later basedrepat of the curriculum review committee
(Chisholm et al., 2000). Outcomes-based educatias netained after the curriculum review,
but curriculum statements were revised to give mairection to teachers. The resulting
curriculum was called the Revised National CuruonlStatement (RNCS). In June 2010,
South African Minister of Basic Educatiolrs Angie Motshekga, announced once again
many changes to the curriculum, based on the repdtie task team for the review of the
implementation of the National Curriculum StatenserfDada et al., 2009). The new
Curriculum and Assessment Policy Statements (CARS),implemented in 2012, is seen by
many as the abandonment of OBE. Indeed, the neaosprogram, Schooling 2025, is based

on better defined content and not on outcomes.

Québec (QC)’s road to reform was not less bump§dthough democratic governments can
never afford to spend much time on policy makingféar of being evicted without another
mandate, Quebec’'s government conducted public tatisns before embarking on a
systemic reform. A major province-wide consultatismas performed before preliminary
official government papers were issued in 1997 {8féme de I'Education du Québec, 1997).
The curricular documents were implemented in 200@rade 1 and 2 and, following a few
revisions, restated to include the required commuéd¢s of the newly called ‘Renouveau
Pédagogique’ (‘Pedagogic Renewal’ but generallgrrefi to as ‘the reform’ in English) The
Ministry of Education, Leisure and Sport recentiyplemented a unique student grade report
that focuses more on knowledge and less on compegeto accommodate the objecting
population. The reformed cohort in Québec staf@EGEP I' in September 2010, the
equivalent of grade 12 in South Africa. Both cayfirovince have opted for an Outcomes-
Based-Education (referred to as competency in Q¢ébat as mentioned, both governments
are also making major revisions which have beem $semany, or in some cases openly

stipulated by government officials, as moving avirayn the original OBE structure.

! In accordance with the Canadian federalism, tfferéint provinces have control over their education
system. Therefore reference to Québec will be mthdeughout the document as each province’s
education system functions under different jurigdits.

2 Throughout the text, free translation was perfating the author.



Notwithstanding these similarities, these two cetashow major cultural and socio-economic
differences. The majority of the schools in SoAfhica function in a low socio-economic
environment, with students and teachers often tegdind learning in their second or third
language (Taylor, 2011). In Québec, most schomsira moderate to high socio-economic
environments (in comparison to South African’s sihp and the majority of students and
teachers function in their first language. Theagahperformance of the systems is also very
different, as well as the results in Sciences:0h12 South Africa performed with an average
scale score of 332 in the Trends in Internationakhdmatics and Sciences Study (TIMSS)
whereas the Province of Québec obtained 520, thiS¥Iscale centerpoint being 500 (Trends
in International Mathematics and Science Study220Recently, the World Economic Forum
for financial development rated South Africa’s scies and mathematics education worst of

62 countries surveyed (World Economic Forum, 2012).

The in-depth case study approach chosen in thisarels will help to comprehend the
similarities and differences in teachers’ percepaod attitudes toward CPTD that arise from
these different contexts. Although the goal is taogeneralize to a global and uniform level,
the comparison will help understand different teash approaches to change in different
environments. Chisholm and Leyndecker (2008), istuksing how policy is translated in
practice in sub-Saharan countries, refer to ‘cogerece in divergence’ (p. 203), which could

apply to teachers’ processes of learning to change.



1.3 Research Questions

“To conduct a piece of research, scholars mustssac#y narrow their scope, focus their
view, and formulate a question far less complex tii@ form in which the world presents

itself in practice.” (Shulman, 1986, p.6)

In the light of the above, | have narrowed my reseguestions to the following:

1. How do the continuing professional teacher develkaunpolicies align with research-
based recommendations in South Africa and Québec?

a. Ifit does not, what is the nature of the gap amhg?®v

2. How is continuing professional teacher developniepiemented, in KwaZulu-Natal
and Québec?

a. Why is it, or not, implemented as intended?

3. How does continuing professional development favauchange in attitudes and
beliefs as well as in confidence in a context afcadional change?

a. Why do teachers change, when they do?

4. In what way is continuing professional teacher tgwment reflected in teachers’
practices with regard with the reform being impleteel?

a. How does it relate to changes in attitudes andidente?

5. How do we establish a common analytic framework eialuate continuing

professional teacher development?

1.4 Paradigmatic View and Theoretical Framework

1.4.1 Paradigms: a broad overview

Research texts defining, redefining, clarifying amdtradicting the philosophical, ontological
and epistemic terminology are abundant so the segtion will draw a broad historical

overview of the topic for the purpose of situatthg author’'s paradigmatic stance.

Since Aristotle, the deductive type of reasoningted in syllogism was the one accepted



paradigm in order to undertake a serious investigat It is not before the 1500's that
inductive reasoning was introduced, mainly withriéia Bacon’s notion of observation before
generalization. Both views have then been useétheg but always in the purpose of
uncovering the Truth through a ‘pure’ scientificpapach. Before the term was developed,
positivism was at its apogee and it is not befotguste Compte’'positive philosophyhat
positivism could be used concomitantly with sosigilence research, in the middle of th& 19
century. John Stuart Mill further propagated tiisepted view from the pure sciences into the
field of sociology. Mill was also, in some wayéirting with postpositivism before it even
‘existed’ with his praise to the falsification methrather than validation of hypotheses. With
A System of Logic, Ratiocinative and Induc(i¥/846), Mill's plea to logic and reproducibility
was heard by the social scientist community andeadt of pure and applied quantitative
research was initiated and glorified. This wayseéing social science research was to last for

more than a century.

In 1946, Michael Polanyi’'s pioneer contribution thre topic (Polanyi, 1946) acknowledged
the role of personal values in the practice ofreme Even though the book raised controversy
(or because of it), it did not bring changes in gnactices of the majority of the scientific
community and the strong positivist approach t@msoé was stilen vogue Merely a few
people dared challenge this view until Thomas Kirtroduced the paradigm shift in 1962
(Kuhn, 1962). ‘Normal’ scientists could, in his wieuse some undisputable findings whereas
studying humanities involves adopting differentinsifaoints to a phenomenon. This renewed
view on social science research started to gradopkn the door to the utilisation of different
approaches and opened the paradigm concern. Qomtem with Kuhn, Karl Popper offered
a paradigm that is now widely used to respond iticsrqualifying positivists’ proponents of
being rigidly entrenched in their scientific methoQritical rationalism, as he described his
philosophy, introduced the idea of refutation opbtheses in research and gave rise to the
postpositivist era, which admits the possibilityafTruth that could not be totally unveiled.
With time, more naturalistic thinkers arose, inflaed by Schleiermacher, Dilthey and other
hermeneutics philosophers and added their worblgaliscussion and brought philosophies at
the other end of the paradigmatic spectrum. Indeeastructivists and interpretivists propose
that the ‘reality is socially constructed’ (Merten®d005, p. 12) hence research is value
dependant. Within this naturalistic viewpoint, madifferent traditions were identified by
many authors—human ethnology, ecological psychgldgylistic ethnography, cognitive
anthropology, ethnography of communication, synthaiteractionism (Jacob, 1987, 1988);
post-positivist, ethnographic, phenomenological,bjective, case study, qualitative,

hermeneutic, humanistic (Lincoln & Guba, 1985). aktfas positivists are criticized for a lack



of situative perspective, for ignoring context dnonan variances, naturalists are, on the other
hand, condemned on the reproducibility, validitg aaliability issues. Many other schools of
thoughts and paradigmatic subtleties are emergidgsabmerging, and individual paradigms

can be promoted or demoted by the academic comyniimdugh time.

As briefly shown above, many different paradigms aow described in the literature, often
with divergent qualifiers and, notwithstanding threpressive amount of research texts,
confusion about the exact definition for each paadpersists (Mackenzie & Knipe, 2006).
In a broader sense, one could refer to positivisthanti-positivism (or naturalistic inquiry) as
defining how one plans research, with ontologicabtketies within each view (Cohen,
Manion, & Morrison, 2000; Dash, 2005). In additi@yparadigm that is gaining recognition in
literature is the pragmatic paradigm which suppdbkaseach inquiry requires an appropriate
investigation method, with no allegiance to onelgsdphy in particular (Creswell, 2003;
Mertens, 2005). Nevertheless, as the presentsthiesme suggests, people are reluctant to
change and even in our day and age, influentighmte®s sometimes still praise a post-
positivist science (Secherst, 1992). However,ringgliate approaches gain recognition in

diverse areas of social sciences. Let the paradigfn

The previous historical discussion exemplifies tlparadigmatic conceptions are time-
dependant and dictates how research is conductetifferent periods. According to the
contemporary views of reality, it is conceived €eiffintly, which means that very different
ontological conceptions are preponderant in soesdarch of a particular time. The idea that
a unigue reality can be uncovered by a rigoroushatitlogy dictates strict epistemological
views to postpositivists; on the contrary, if the@aogical accepted views are that reality is an
individual construct, the interpretivist paradigralls for a flexible epistemological vision,
with an associated methodology. It is importamtgo author to acknowledge this fact when
envisioning a particular research in order for tiethodology to be adapted to his/her beliefs
rather than to the era’s trend. What the abovet stistorical perspective intends to show is
that a rigid ontological view can obstruct reafitieom a researcher. The author’s practical-
moral inclination, to use Bernstein (1983)'s words, towards what Feyerabend (1975)
describes as human freedom and creativity. As,statlegorization in a particular dogmatic
paradigm is guiding but if the paradigm leads theestigation, it unveils only parts of a

situation.

Guba and Lincoln state that a paradigm represéetbasic belief system or worldview that

guides the investigator, defines for the researgtiaat it is they are about, and what falls
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within and outside the limits of legitimate resdai&Guba & Lincoln, 1994). In the same
paper, they argue that postpositivism and consteaot cannot be accommodated more than
the idea of flat versus round earth. This idea Swme paradigms are irreconcilable is
widespread. What if the view depended on the padureven parts of the inquiry? Research
is conducted according to the investigator's view the world and thus epistemological
grounds have to be laid beforehand but a strongsifleation within a paradigm also feels
constraining. Research should shed light on themys give a better understanding of the
world. It seems reasonable to state that a rdssi@sanotives to study a phenomenon is to try
to answer questions, to shed light or try to battederstand it. Therefore, the choice of the
methodology, although based on epistemologicalandlogical grounds, must be based, as
Creswell argues, on the research problem first,thed based on the researcher, as well as the
audience (Creswell, 2003). In that case, morentdte should be given to reliability and
validity than to the ontological or epistemologicaéws of the researcher. The author’s
beliefs will influence the interpretation of thetaawhich should be well-reasoned using strong
empirical arguments. It is not argued here thetinimportant to define one’s worldview, but
that, as opposed to what some authors claim, andsr can ‘go about the business of
inquiry’ (Guba & Lincoln, 1994) without having taijnp through the hoops of one and only
paradigm; that paradigms are not ‘the motivatianuiodertaking a study’ (Cohen & Manion,
1994, p. 38). Different questions, even within o@search, require different approaches and it
seems simplistic to try and confine them as a whedeone worldview. Many authors raised
the issue of this fabricated duality between qatilie and quantitative data and positivist
versus interpretivist approach to research (PBillgD05; Pring, 2000; Rowbottom & Aiston,
2006). Even Cohen and colleagues express the mongethis way: “[...] rather than
advocating slavish adherence to a single reseaachdigm, we suggest that ‘fitness for

purpose’ must be the guiding principle.” (Coheralet2000, p. xvii).

In light of the above, the author describes hereganapproach to science as postpositivist,
having studied first in health sciences before ekibg in educational research. However, the
author believes that the inquiry reported hereywel as the methodology associated, can be
mainly situated in an interpretivist approach. ded, in order to gain a deep understanding of
the reality of teachers, to find out how they eigrare the learning process and possibly
influence their practice in class, a very thoroughestigation is demanded. The main
framework of this research certainly accords wité interpretivist philosophy with regard to
the role of the researcher and the interactionb thi¢ people involved in the study. Indeed,
in-depth, detailed data are collected and subjettede author’s perceptions. To answer the

research questions, semi-structured interviews wemeducted for which a relationship
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between the researcher and the subject is esseanvitigh tend to steer the discussion towards
the researcher’s foci of interest. Rich in detailata is therefore essentially analysed in
accordance with the interpretivist views as theg @fluenced by the researcher/subject
relationships, then classified and grouped accgrdim interpretation. Also, hours of
interviews and observation help to build a trudatienship with teachers, which help
understand changes in values and attitudes. Tésepce of the interviewer/observer is
necessary to understand changes operated in teaphectices, which can influence the data
and lead to context dependant, subjective analysis. thus with caution that the framework
of this research will be situated in the interpsisti paradigm, with an open mind to other
views. One argument for a non-positivist stancehis research is certainly the lack of a
starting hypothesis-theory to prove or disprovegnevthough the analytical framework
described later provides guiding steps for the odlogy used in the present study.
Grounded theory, some might claim, could therefoeeadequate to the research, as their
partisans advocate a somewhat ‘blind’ attitude esearch, leaving the data to reveal and
materialise the approach. However its underlyingopse to achieve a global theorization
does not fit the case study report undertaken hdredeed the purpose is one of deep
understanding and does not necessarily invite gcandeptualisation such as grounded theory
develops.. As argued earlier, according to thdn@uthe questions themselves call for an
interpretivist view and will consequently be taakliis way. It is the intention however to

keep an open mind, using what we could qualify @aga@nded paradigm’.

1.4.2 Theoretical and conceptual framework: finally

Collectively, the research questions abovementiaieffame a major theme: implementing
change. How is knowledge professionally transfatmetilized and/or appropriated by
teachers. The research is based on the teachevgaint, but has to be addressed from a
larger perspective to understand how knowledge dea®loped and conveyed to them. The
entire study is framed in a general interpretivdgtproach, with the specific following

theoretical and conceptual framework guiding thiaitkd analysis.

Professional capital
The theoretical basis for the research draws fromhsgl Fullan’s theory of educational

change (Fullan, 1993) as well as his and Andy Herges’ notion of ‘reculturation’ (Fullan,

1999; Hargreaves, 1994). Both authors have beewncating, as a vector of change, a
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transformation in culture in the professional eomiment of teachers.  Schools have to
become a source of motivation, of professional argles and therefore a source of informal
professional development. They recently built ugoa reculturation to introduce the concept

of ‘professional capital’ applied to the teachersl dhe teaching profession (Hargreaves &
Fullan, 2012). Based on their general interegtdncational change, they conceptualise what
‘teaching like a pro’ involves, and how to bringabout in teachers. According to them,

without building on professional capital, the idethsuccess stories of some schools will stay

isolated. The only way of multiplying professiosat is by nurturing it in the system.

Professional capital, which they illustrate as ahmaatical function, is dependant on the
human capital, the social capital and the decisioapital, and each component multiplies the
next, as shown in the formula: PC= f(HC, SC, DChieve PC represent professional capital,
and HC, SC and DC human, social and decisionakalaspectively. Human capital has
been described separately from a strictly finaniorastment in the 1960's and 70’s (Spengler,
1977) and represents the collectsaoir-faire of a society, acquired through education and/or
practice. Hargreaves and Fullan describe teachHmssian capital as the sum of their
individual talents, as what could be consideredapgedical content knowledge. Human
capital in education means investing in creatingoadte skills and knowledge. It can also be
multiplied by social capital, which also contribsit® a system’s ‘productivity’. Social capital
lies in the relations between colleagues but aktwéen teachers and students, parents and
administrators. “Social capital increases your videdlge—it gives you access to other
people’s human capital.” (Hargreaves & Fullan, 20420). It gives a sense of community
and a common goal that can result in very higheaghment. Hargreaves and Fullan deplore
the lack of strategic planning to develop this imgot aspect in education, especially during
reform implementation. They claim that the levesocial capital in the culture of a school is
the key variable in implementing innovation. Therd variable in the function is also
increased by the first two and represent one’s a@pp# make discretionary judgements.
Teachers in a classroom are faced with differentesits and situations all the time.
Decisional capital is the essence of professiomalist is drawn from Anglo-American legal
systems’ common law, where “cases refer to and mmvefrom each other over time”
(Hargreaves & Fullan, 2012, p.93). Experience i@y teachers with decisional capital, but it
is also increased through unstructured or strudtveflective practice as well as colleagues’
insights and experiences—hence the relationshifpn wdcial capital. Decisional capital
however is highly dependant on individual practared evidence points that professional
acquisition of a skill takes time: the milestonel®f 000 hours has been put forward, or eight

years in the teaching profession (Ericsson, Krarpeesch-Rémer, 1993).
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The result of the professional capital functiomésed on five interrelated Cs: 1-capability (or
expertise), 2-commitment, 3-career, 4-culture armbriexts or conditions of teaching. The

first three Cs build the professional capital, whaan only be present if the last two Cs are

adequate.

Capability is more than the mere competences aptiamsetting higher standards for greater
accomplishments. Supported by evidence from vargtudies, capability can be increased in
different ways, from a cold shower to a warm Jazguand is not necessarily the direct
consequence of expertise. It is increased by comenit, which is dependant on many factors
in a teacher’s life, some of which are personaldibérs are professional and therefore can be
acted upon. Career stages are also importantréaandluencing capability as well as

commitment—the first two Cs, and the interrelatlipsetween these factors is represented in

Figure 1.1.
Commitment
Higher Lower

Higher Mid-career ?
g |E
;g Late career
g
&}

Lower Early career &

Figure 1.1. Relationship between career stage apadbdities/commitment. From Hargreaves
and Fullan, 2012, p. 73.

In a teacher’s early career, one may have high doment but low capability due to lack of
experience. In mid-career, commitment and capghyipically increase, developed through
experience, professional development, and reflectidt could also be nurtured when the
school culture is adequate to develop social dapitate-career stages are often characterised
by a decrease in commitment although capabilitiess lEghly variable (Drake, 2002).
Teachers in this career stage are often more eglutd implementing change as most of them
have been through change already hence have torlvénced that this particular reform will

really help and that it is there to stay. Hargesaand Fullan suggest the creation of various
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pathways so that late-career teachers can useetkérience in contributing in other ways to

the system.

As the term implies, a society needs to investrofgssional capital. For human, social and
decisional capital to be developed, the approatcheo§chools needs to change so that teachers
themselves are motivated to grow their professiaaglital. Human capital implies that a
teacher has developed the necessary subject krgaviesdwell as the capacity to teach it, but
is also increased by the social capital. Indeed,human capital to increase, one has to
interact, discuss, collaborate and trust. Fromsb&al and human capital, combined with
experience, decisional capital can also grow. éddevith all the theory in the world, a teacher
still needs to learn when and with who a specifipraach is more efficient. It is all part of a
multiplying formula that ought to be taken into acnt when wanting to increase teachers’
‘performances’. The two other Cs that are addethéonecessary ingredients for teachers’
improvement are culture and context. Culture eefer the distinctions between different
people, particularities, subtle or not, of the dapan. The content of a culture—its
substance, is comprised of different beliefs affddby others—which interactions compose
the form of a culture. These components have tdaken into account to introduce an
adequate context of teaching, a professional athewegn a school, a district or a community
that can trigger human, social and decisional ahpi\n adequate professional school context
can trigger an enriching collaboration if it isrimduced with the acknowledgement of the
existing culture. “Principals don't need frontabbtomies or any other strategy that might
convert them into instructional leaders. They neeldlnow how to identify, develop, select,
and connect their people—a leadership challengeighraore powerful yet also more doable.
The role of the principal, in other words, is irit but nonetheless explicit: to build the
professional capital of the school’s teachers ésxdommunity.” (Hargreaves & Fullan, 2012,
p.146). Hence, culture and context of teaching iaterrelated and necessary to develop

commitment and capability.

Theories of change are diverse but professionatatagrounded in experience and research,
is unifying and applicable, making it appropriateserve as a framework for this study on
change. It implies life- long learning that is ®aitable for the current vision of professional

development.
All the interrelated concepts described above havee integrated in teachers’ development

planning. Continuing professional development &h@m at developing human, social and

decisional capital and the data in the presentystaict considered through that lens.
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Furthermore, professional capital is intertwinedthwianother important concept in this

research’s theoretical framework, pedagogical aurkeowledge (PCK).

Knowledge and pedagogical content knowledge

The concepts around knowledge—in the broad sensything that has been perceived,
discovered or learnt, gained through experiencuaty—were also used to guide the research
tools development, data collection and analysithefpresent research. Inquisition about the
nature of knowledge has absorbed philosophers sfmmates’ illusion of understanding.
However, although there were teachers all alongrettwere no serious attempts to better
understand what knowledge was needed to becoméeaivee teacher or how teachers used
this knowledge. In the mid-1980s, Shulman (Shulmb®86, 1987) raised the question,
introducing the notion of ‘knowledge base for temsh Along with colleagues, their
extensive list of categories of knowledge has simeeome a reference in the field (see: 150
ways of knowing: Representations of knowledge exckéng (Wilson, Shulman, & Richert,
1987)). The Carnegie Task Force report (1986) sugBhulman’s claim that there exists a
‘knowledge base for teaching’ — a codified or c@bfe aggregation of knowledge, skill,
understanding, technology, ethics and collectivepoasibility— as well as a means for
representing and communicating it. The concept $iase helped many researchers to
describe teacher knowledge and more recently, &aakOliver (2008) have summarized the
commonalities between the different authors inagidim representing the knowledge base for
teachers, adapted from Grossman (Grossman, 19%03. categorization, shown in Figure 1.2

is used as a conceptual framework to grasp theim#te present research.

16
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Figure 1.2. Knowledge base for teaching. In Paudk @liver (2008), adapted from Grossman
(1990).

Noticeably in this representation, the concept edggogical content knowledge (PCK), also
advanced by Shulman (Shulman, 1986) and furthereldped by himself and others
(Loughran, Mulhall, & Berry, 2008; Park, Jang, Ché&nJung, 2011; Shulman, 1987; Van
Driel & Berry, 2012) is central to the frameworRs the words depict, it lies at the junction of
subject content and its appropriate pedagogy. n#ite to define and redefine PCK are
abundant in the literature (for review see tabi@ Park and Oliver (2008)). The following
brief definition developed by the author summariges construct and will be used in the
present study: knowledge that a teacher uses t@pipgtely convey particular subject matter
to particular learners. However, the questiong thare originally presented by Shulman
remain, to the author, the best tool to compret@gadonception: “What are the sources of
teacher knowledge? What does a teacher know amd wid he or she come to know it?
How is new knowledge acquired, old knowledge re&ik and both combined to form a new
knowledge base? [...] How does the teacher prepateach something never previously
learned? How does learning for teaching oc§urPHow do teachers take a piece of text and
transform their understanding of it into instruatithat their students can comprehend?”
(Shulman, 1986, p.8).
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The concept of knowledge supposes a distinctionvdet syntactic, or procedural and
substantive, or propositional, knowledge (Grossmh®90; Park, et al., 2011). While
procedural knowledge revolves around the procesmandiry, propositional knowledge is
based on the outcome of this inquiry and represeatious facts or concepts. Procedural
knowledge, in a learner-centred science classroaptiés an inquiry-orientated approach, and
an understanding of how students are to criticaligluate propositional knowledge to arrive at
conclusions. The process requires an excellenerstahding of both procedural and
propositional knowledge from teachers, for whomaaquisition process must take place. In a
systemic education reform, teachers are often requo relearn some of both, but in the case
of an OBE-type of reform, there is also a shift éi¥fer intended or perceived depends on the
particular program) in emphasis. Indeed, the gbiddy accompanying these reforms often
favour procedural knowledge over propositional klemge (Bertram, 2009). Professional
development should therefore contribute to helphees modify their PCK to align classroom

practices with the intended philosophy.

Furthermore, Shulman’s elaboration of the concejaiiso appropriate for the present study as
demonstrated by one of the main question formulateal subsequent paper: ‘What are the
implications [of an idea of teaching that emphasizzomprehension and reasoning,
transformation and reflection] for teaching polagd educational reform?’ (Shulman, 1987,
p.1). In this same paper, he explores the notfaimderstanding as he expressed it in a how
famous statement: “those who can, do; those wherstehd, teach”, and defines the concept
of ‘pedagogical reasoning and action’. To do se,pnoposes five cyclical activities that
would lead to PCK. It begins with tlemprehensiomf the purpose as well as the subject
matter. From that point a teacher mwahsformthe material by means of preparation of the
material to be taught, representations—analogies rmptaphors—, selection of teaching
methods, adaptation for the age group and learpeegonceptions, and tailoring it for the
particular class. The third activity that teachensst engage with imstruction,which can be
chosen in accordance with the subject matter, [sa;pselection of students, or the confidence
of the teacher. Evaluation and reflection will then lead the teacher back to a new set of
comprehensionslosing the cycle. The questions around knowdealgd PCK are central to
the theoretical framework of the present reseaihe idiosyncratic nature of PCK renders it
very difficult for researchers to identify and meses empirically. However, recent research
proposes different tools giving insights into thigtical concept, for example Lee and
colleagues (Lee, Brown, Luft, & Roehrig, 2007), Tamyand Gess-Newsome (2007) as well as
Park and colleagues (Park, et al., 2011; Park &epli2008) have offered interesting rubrics
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to guide PCK evaluation in science teaching.

In addition, as shown in Figure 1.2, knowledge afitext also plays a significant role in the
acquisition of pedagogical content knowledge. hia perspective of the present study and the
earlier discussion about context and culture, iiniportant to note here that context as
presented in the figure comprises both the culturehich the community and the students
evolve as well as the teaching context. Indeeathers need to acknowledge the culture of
their learners to evaluate and understand thegopieeived ideas, but also the school teaching
context to select an instructional strategy th&iaisnonised and integrated between colleagues
in order for learning to be significant. The diffat cultures and contexts studied in this
research will offer a wide range for comparisonpmges and enable a better understanding of

the role it might play in PCK acquisition.

In a context of systemic educational reform franmedhis study, learning of pedagogical
content knowledge is central, as emphasised by Pa. (2011): “PCK is essential for
teachers in their implementation of teaching apghea aligned with principles that underlie
the on-going science education reform movementonti@uing professional development
programs ought to allow opportunities for teachmsonly to develop the necessary PCK but
also to give them practical means of changing thesahey themselves consider adequate,
“including opportunities to enact certain (innovali instructional strategies and materials and

to reflect, individually and collectively, on thaixkperiences” (Van Driel & Berry, 2012, p.27).

It is therefore around the following critical copte that the present research theoretical

framework lies, it is the author’s intellectual Holding for the purpose of this research.

1.4.3 Analytical framework

As mentioned earlier, the analytical framework thaides the data analysis was developed by
Laura M. Desimone, an academic focusing on resgaotiby at University of Pennsylvania.
Her research examines the policy effect on teachimgj learning and analyses methods of
studying policy effects and implementation. Ineaant article, she argues, based on a wide
literature review, that research on teachers’ pitmal development aims at a common goal:
to assess teacher learning and student achievaeh@ntelates to it (Desimone, 2009). The
different methodologies used throughout many stud@not however enable policy makers to
draw general conclusions from reviewing the worldviiterature. Therefore, she suggests

“that the use of a common conceptual framework walevate the quality of professional
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development studies and subsequently the genedarstanding of how best to shape and
implement teacher learning opportunities for theximam benefit of both teachers and
students." (p. 181). She further proposes a fraomevior studying teacher professional

development. The data analysis of this researbhded on this framework.

A literature review of the past two decades shdwas most researchers agree on key features
to efficient teacher professional development, §eiormal programs orchestrated by the
government, school(s)/district, association, nomegomental organisations (NGOs), grouping
of teachers or learning communities of practicdhe five features of teacher professional
development, presented in different papers undiéerent designations, are formulated as
follows by Desimone: a) content focus, b) actiearhing, c) coherence, d) duration and e)
collective participation. The description of theafures is adapted from Desimone’s as

presented in a recent paper (2009).

Content focuds considered the most influential feature to ¢prabout change in teachers’
practice, hence a critical point of focus in a tiofeeducational change. Recent evidence has
shown that content-focused activities are alscelihWwith improved student results (Desimone,
2011). Included in this category are activitieattftocus on in-depth exploration of the content

or performance standards (outcomes) in sciencgelhas how students learn that content.

Active learningis often seen as key to science student learmidgsaalso considered critical

in CPTD activities. Active learning is seen heseaa activity where the main pedagogical
method is not formal lecturing. It can take diffiet forms such as observing expert teachers,
being observed and receiving feedbacks or reviewtoglent work. Also included in this

category are hands on activities.

Coherenceeflects an understanding of the initial teach&rsdwledge and beliefs to ensure
relevance with the intended learning. Coherence &so used in this research to show if
activities are aligned with standards and assedsme@onsistency of what is taught in the
CPTD activity with the reform in place is used wmkiate the coherence of the professional
development activity. For the purpose of the pmesstudy, consistency with teachers’

everyday practices was also used in the rating.
Duration refers to both time spent in an activity and tharsof time over which the activity is

spread- one day, one semester, one year. Duiatihrdes both span of time over which the

activity is spread and the number of hours speitt iiThe literature is consistent that duration
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has a major influence on the impact of the actif@phen & Hill, 2001; Supovitz & Turner,
2000). Although an exact measure of timespan damm@rescribed, literature suggest that a
minimum of 20 hours spread over a semester woultidnessary to bring about a change
(Desimone, 2009).

Collective participatiorrefers to opportunities for teachers to collabmeaid discuss between
them. It can be a powerful form of teacher leagnamd occurs when an activity enables

potential interactions and discourses between &Fach

In the framework, it is assumed that these featfaesur an increase in teacher knowledge-
content knowledge and pedagogical content knowledgeell as a change in attitudes. This
change in turn can shape instructional practicesiafluence student learning. Figure 1.3
summarizes Desimone’s proposed framework to inereakerence in teacher’s professional
development studies (Desimone, 2009, p.185).edt it the basis of the CPTD analysis in the
present study. In addition, the Policy Attribuléseory (Schwille et al., 1988) as applied and
presented by Desimone in a later paper (2011)dd here to evaluate the suitability of the
policies to favour a successful implementation afntmuing professional teacher
development. The scheme, discussed in the cooftéxé policy analysis—chapter four—also
assesses the ability of the policies to favour paeticipation of teachers in adequate
professional development by evaluating varioushaites: consistency, specificity, authority,
power, and stability. It has been used in varioaatexts, including for the purpose of
studying systemic reform (Clune, 1998). The Poldiributes Theory, in conjunction with
the framework presented below, represent the acalyscaffold of the current study and

enable a wide but coherent perspective for the ptasented.
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Core features
of professional Increased
development. teacher
-Content focus knowledge , Improved
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leaming change in Instruction leaming
-Coherence attitudes and
-Duration beliefs
-Collective
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o /
e

Context such as teacher and student characteristics, curriculum,
school leadership, policy environment

Figure 1.3. Proposed core conceptual frameworksfadying the effects of professional

development on teachers and students (From Desig@@bf p.185).

As represented by the double arrows in the modlefpar parameter-boxes are interrelated.
Indeed, the professional development interventiaulds increase teacher knowledge and
change attitudes, which in turn favour a changenstruction but also influence further
interventions as professional development shouldptdo the progress of the targeted
teachers. Furthermore, the change in instructitnences teacher knowledge and attitudes as
well as student learning, which in turn impacts thange in instruction. For example, a
teacher observing an increase in student learriligwiing a change in instruction will gain
confidence which will as a consequence influeneeittstruction yet again, and also could
elicit an interest in obtaining more elaborate pssional development, either from individual
readings, teacher collaboration or formal schooked#governmental activities. The
interventions should then adapt to the increasetérest and growth of the attending teachers.
The different aspects of the framework are thuy wemnch interconnected. The adoption of a
framework within which any research on professiah@elopment could be situated would
bring homogeneity and coherence to the differema da build upon and complement each
other. It could be seen as a collaborative workrivgress, a puzzle for which many pieces

would be placed by different researchers.

Figure 1.4 summarizes the different concepts usetd study and how they inter-relate with

each other to form the theoretical framework.
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Educational reform

PC=f(HC. SC. DC)

PCK

CPTD analysis

Intended CPTD policies

|

Implemented CPTD policies

|

Impact on teachers

Figure 1.4. Theoretical, conceptual and analyfigahework used in the study.

PC= Professional capital, HC= Human capital, SCeiadcacapital, DC= decisional capital,
PCK= Pedagogical content knowledge, CPTD= contmppirofessional teacher development
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As can be seen from this figure, the three maircepts used in the theoretical framework are
also closely linked together. Indeed, the angteseh in the present study looks at educational
reforms from the professional capital perspecta®,the overarching goal. Therefore, the
development of the pedagogical content knowledgeaohers ought to be adapted and linked
to further development of human capital. Concontiya professional development design
and implementation have to consider social andste@l capital when introducing new
pedagogical content knowledge. As a result, thparh on teachers would not only be
punctual but rather influence the various spheréstheir work, including their work
environment and how they envisage the possibifityrowing with their colleagues. It gives a
more comprehensive analysis, which can only be imddathrough close and thorough

understanding of teachers’ reality.

As discussed earlier, Shulman's idea of PCK has beerpreted and modified extensively
through time. Because both Desimone's and Hargrame Fullan's frameworks are quite
recent, they have not yet been "re-theorised" extety but it would be interesting to
interrogate the common points of these conceple fiamework presented above provides an
interesting integrative scaffold but individuallgach concept does not account for the
influence of the policymaking level. This levelshiaeen shown, as can be assumed, to greatly
contribute to, if not dictate, the reform implematitn and therefore how professional
development can impact on teachers (Cuban, 20IB8simone's framework focus on the
professional development cycle and how it is irtated to the change in beliefs and practice
but does not provide opportunities for evaluatihg fpertinence of the principles being
conveyed. Similarly, the concept of pedagogicatteot knowledge, although taking into
account curriculum and educational goal knowledganot be applied if this level is not
coherent with classroom situations. Hence, thesecbncepts taken individually are hardly
applicable to reform implementation without the lesmg concept of professional capital,
which gives latitude for appropriate adaptationtiie context. Indeed, professional capital
implies that teachers' environment have to adagh@ooverall reform principles to modify
work mentality rather than attitudes and beliefshwegard to a particular knowledge area.
Therefore, although the author recognises somedlilons to the aforementioned concepts, the
integration of the three together strengthens excthem and allow the development of

emergent properties when taken as a coherent frarkew
Having described the theoretical framework usethis study and the pieces of the puzzle it

intends to add, the next chapter describes howa# done with a specific research design,

methodology and methods.
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Chapter 2. Research Design and Methodology

2.1 In depth Analysis of Teacher’'s Reality through Casétudies

The research questions call for a thorough undettg of the relationship between teachers’
attitudes and beliefs and their perception of msifenal development and its impact on their
practices. Having previously evolved in a healtliesces background, the depth of the
investigation was challenging to the author:

-How is it possible to investigate enough teacheith the required depth and also get a
significant sample?

Supervisor:

-Humans are always going to react differently frone another and even from themselves at

different times; qualitative data can bring insgytd a phenomenon, a deep understanding.

With reflection, reading and time came the reaimathat studying a few teachers in great
depth could indeed give a lot of information. ladepart of this study aims to evaluate, in the
different contexts under observation, the curreittaton in terms of design and

implementation of continuing professional developinme The study also intends to better

understand the teacher learning or re-learningga®m a context of systemic change and their
relation to professional development, as well as haffects their practices. Case study was
therefore chosen to fulfil the purpose of this egsh, as a thorough analysis of the situation

was necessary to acquire a good understanding aitilnation.

The exact definition of case study varies witheafiéint authors although Yin's definition grew
as a reference in the field: “An empirical enquitlyat investigates a contemporary
phenomenon in its real life context when the bouedebetween phenomenon and context are
not clearly evident and in which multiple sourcésewvidence are used.” (Yin, 2003, pp. 13-
14). He further states that such studies are ynpstitinent to answdrow or why questions.
Case studies are embedded in concepts such asigdgeqstanding, thorough examination and
profound analysis, which involve thick descriptiowith thick description, one examines not
only data as numbers of statistical significanceuses conceptual and environmental factors
affecting the subject, the effects of events orpfee¢Polit & Hungler, 2003). It is a way of
studying a process until most avenues have beeloredp until the different faces of a
phenomenon have been exposed. Using inductive tbgse findings are later used to shed

light on other similar practices or as a startinginp for other questioning, until the
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accumulation of knowledge on the matter is broadugh to give real insights to the
researcher, stakeholders and decision makers.age studies are very informative for a deep
understanding of people, they are valuable to @bt idiosyncratic teachers’ attitudes,
beliefs and practices, which can then be used mjuoation with the analytical framework to

pool data and aim at a better, broader compreheie$ithe question.

2.1.1 Generalization issue

As one cannot have the cake and eat it at the Samaethick description and case studies are
not meant to create global theories, although R42602) states that generalizability is one of
the criteria for quality case studies. Lincoln afliba (1985) claim that the only
generalization is that there is no generalizatiod ate Stake who introduced the concept of
‘naturalistic generalization’ (Stake, 1978). Ttjipe of generalization does not indicate, as the
common usage of the term suggests, that the dakexactly representative of a population but
that they are expressed in a way giving a perdoasik for generalization. Essentially, if you
provide people with a form of discourse in whichythliecognize themselves, “they will be able
to derive naturalistic generalizations that willope to be useful extensions of their
understanding.” (Lincoln & Guba, 1985, p. 120). i#t nevertheless understood that
conventional generalizations will not be drawn froase studies, which, one has to admit, are
difficult to draw when referring to human attitudaad reactions. “When we give proper
weight to local conditions, any generalization isvarking hypothesis, not a conclusion”
(Cronbach, 1975, pp. 124-125). It is however aelidapplicable approach to generate and
expend theories used by a broader research papul@tin, 2003). In that sense, Shulman
refers to case knowledge with the following wor8s these approaches grow in their
educational applications, we will begin to devetomore extensive case literature, as well as a
pool of scholars and reflective practitioners cépadi§ preparing and interpreting cases”
(Shulman, 1986). This study is conducted withititention of contributing to a body of case

knowledge.

2.2 Naturalistic Approach

To understand teacher learning in context, a nigticaapproach was used and qualitative
data collected through interviews and observatioriBhe different levels of continuing
professional development were explored, startinth wihe design of the policies to the
implementation phase and how it is enacted byehehter. The core data is situated around

the teachers’ context, and beliefs, focusing origzsional development activities as well the
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school environment. As pointed out by Opfer anddeed“To understand teacher learning,
scholars must adopt methodological practices thaud on explanatory causality and the
reciprocal influences of all three subsystems [tbacher, the school, and the learning
activityl.” (2011, p. 376). To review a massive amt of literature on professional
development, they have used a complexity theomdraork arguing that analysis of teacher
learning has to take into account different areamftuence. In the present analysis, the
teachers’ attitudes and beliefs as well as thewrirenment and continuing professional
development activities are combined with thorougkerviews and relationship with the
respondents; it is then added to the exploratiothefintended and implemented policies to
allow a holistic, situative analysis. As Cohen apntleagues suggest, understanding individual
behaviour is a type of questioning that calls foridiographicmethodology (Cohen, Manion,
& Morrison, 2007). Teachers’ observations andringvs occurred in their environment,
during class or professional development activiteesl therefore support external validity of
the data as the researcher was able to observalf@nd informal interactions, such as
discussions during breaks and in some occasiomsfamily and friends. However, this type
of methodology also brings its disadvantages, maimht the presence of the observer often
modifies behaviour to conform to what is believedkpected. The various methods used to

collect data intend to minimise this variable.

Interviews and observation provided narratives al as anecdotes appropriate to describe
and understand “the complexities of professionalettioment in a specific context, how
beliefs and attitudes change, and the processasmidinr which teachers change their
instruction” (Desimone, 2009, p. 190, citing Memial1988 and Wengraf, 2004). Study of
narratives has a long history in educational resgaiming to provide a better comprehension
of the process of teaching and learning. In thes@mt study, | intend to explore science
teachers’ stories to inquire into the process afrieng new content and pedagogy, and how the

designed CPTD plays a role in this process.

2.3 Methods

This section will only summarise each phase ofahalysis. Indeed, for clarity purposes and
due to the various methods and tools used at fferatit levels of the study, details of data
collection and analysis will be described at thgitweing of the relevant chapter. Description
of the appropriate tool and method will therefoeegnovided along with its associated results
to facilitate reading. However, | will now introcel the general methods corresponding to the

different analytical phases of the study preseirteBigure 1.4—intended and implemented
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policies as well as the analysis of the impacteathers. | will also introduce the participants

and discuss issues of validity and reliability ioe study.

2.3.1 Unit of analysis and phases of study

Similar data were collected in Durban, South Afrazad Montréal, Canada, for which school
environments were selected to be representatitieeairban region under study. Both regions
were considered separately and then compared, wdliolved the identification of broad
contextual variables that could affect implemeptanf continuing professional development.
Durban, South Africa and Montréal, Québec wereefoee used as the unit of analysis in the
case study and each one analysed in terms of thiedied, implemented and enacted CPTD
policies. To allow a better understanding of theagion, | will first give an overview of the
educational history and professional developmenttexds both in South Africa and in

Québec.

South Africa

“It always seems impossible until it's done” Nelddandela.

The changes to be achieved in education in SoutleaA§ince the achievement of democracy
in 1994 are not impossible, neither are they cotefle Although the intended changes in the
education system between Québec and South Africa sienilar in many ways, the socio-
political, economic and historical factors driviiigare very different. In South Africa, forty
years of apartheid education, and even more oélraegregation, have left a large imbalance
in education among South Africans. Indeed, HF \6&md introduced the Bantu Education
Act in 1953 (Department of Native Affairs, 1953 Here is no place for [the African] in the
European community above the level of certain fooh&bour. It is of no avail for him to
receive a training which has as its aim, absorpiiothe European community.” (Verwoerd,
1953). Blacks Africans, coloureds and Indians warerefore confined to schools with
reduced funding and curriculum content comparesctwols attended by WhitesIn April

27, 1994 the first elections with universal sufagere held. The majority-representing

® The terms Black Africans, Indians and Whites refeBlack South Africans, South Africans of Indian
origins and South Africans of White origins respesly. The racial denominations used in the thasés

in no way derogatory but are used to describegipaints’ context.
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government elected rapidly set its objectives ttitimte laws promoting an equal, fair and
democratic society. The Interim Constitution 0B2QRSA, 1993) states that every person
shall have the right- (a) to basic education angeal access to educational institutions; (b) to
instruction in the language of his or her choicekehthis is reasonably practicable; and (c) to
establish, where practicable, educational instingibased on a common culture, language or
religion, provided that there shall be no discriation on the ground of race. Three years later
the Bill of Rights, contained in the Constitutiohl®96 (RSA, 1996) stipulates that everyone
has the right to a basic education, including alda#tic education and further education, which
the State, through reasonable measures, must psbgely make available and accessible.
The National Education Policy Act (1996) and theutBoAfrican Schools Act (1996) were
modified accordingly, and the new curriculum, (C2PWas launched in March 1997. The
first post-apartheid curriculum (C2005) aimed snsform education from transmission-mode,
teacher-centred pedagogy to an outcomes-basedetea@ntred approach. The drastic change
in teaching methods and content was ultimatelyetoesthe learners but it also was a political
statement. Although welcomed by the majority &tfiit has been thereafter criticised and
reviewed many times (Chisholm & Leyendecker, 2008nsen, 1999), but a new era of
education for all had nevertheless started, tryingpave the past behind. With the immense
proportion of youth in South Africa, a performingugation system for all is of particular

importance for the societal and economic developmgtine country.

Therefore, Bantu Education and its lower educatiatandards for non-Whites resulted in
poorly educated people in the rural areas, refametbwadays as ‘previously disadvantaged'.
This situation led to many under qualified or inaggiately qualified teachers in dire need of
professional development. Policy change in Soutiicé therefore first aimed at equalizing
this situation by targeting initial teacher traigiprogrammes. Indeed, to generate qualified
teachers, the former Colleges of Education wersedoor transferred to universities and
prospective teachers now require four years of amsity education, as compared with the
previous three years of college education. ThdeGes of Education formed a tier between
secondary education and universities and offergdoBias to their graduates, who did not
need to qualify for University standards to be gteé in the programme. The quality of the
education offered varied considerably amongst tlodleGes as no formal legislation or
monitoring of the content offered was in place. 2001, a few Colleges, along with their
associated staff, were incorporated within unitgngrogrammes, but most were closed down.
Therefore, prospective teachers now need a Matgcopdary school exit-level certificate,
university entrance level) and the initial qualfiion for teaching is now either a four-year

Bachelor of Education or a three-year Bachelor'grele followed by a Postgraduate

29



Certificate in Education (PGCE). However, for exdenin Life Sciences, there are still a large
number of teachers who did not study Biology inirthigitial teaching qualification. A
bridging programme is now in place, called the Aubed Certificate in Education (ACE) in
Biological Sciences, which aim at filling the gapainly in their content knowledge (Professor
at UKZN School of Education, personal communicgtioin this context, CPTD’s primary
roles in South Africa are to equalize teacherslifjoations in addition to keeping them up to
date with the new curriculum, new pedagogy and selects (and not the least, for example
evolution was added to the Life Sciences curricuium006 for the first time). Many
governmental programmes and Non-Governmental Osgaons (NGOs) are targeting the
schools located in the ‘previously disadvantagedaa. However, teachers in these areas are
still, to this day, too often under qualified andideup being not only ‘previously’
disadvantaged but also ‘currently’ disadvantagedleed, the National Planning Commission
recently declared that the efforts at levelling tlelucation system have failed:
“Notwithstanding these efforts, the quality of plogd assets and infrastructure at school level
remains highly unequal. There are still many schaulthout toilets, electricity, desks and
chalkboards. In 2006 the number of schools witlebedttricity stood at roughly 5 000, while 1
500 schools were without on-site toilets. Effaidsraise the quality of education for poor
children have largely failed.” (National Planningr@mission, 2011, p.14). So despite the
government’s efforts to provide resources, contigyrofessional development measures are

still not reaching their goal.

Life Sciences pedagogic reform

As described in the introduction, the South Africamriculum has been reviewed many times
since the introduction of the transitional currigul called NATED 550 in 1996. Life Sciences
itself as a subject has been modified with theothiction in grade 10 of the National
Curriculum Statements (NCS) in 2006. The NCS fibe [Sciences was completely different
from NATED 550, both in terms of the way it was aniged, and in terms of its content
material. The curriculum was no longer divided intear subjects, but instead was organised
around three "Learning Outcomes" (LOs), each oftchvthiad its own set of three “Assessment

Standards" (ASs). It is then that Biology was read Life Sciences (Johnson, 2009).

The NCS curriculum was quickly criticized for itegue definition of the content and the
incoherent progression of different concepts, sastthe theory of evolution (Dempster &
Hugo, 2006). A revision, the “new content framekiiovas therefore introduced in 2009 in

grade 10, which was once again replaced by thergerevisions included in the Curriculum
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and Assessment Policy Statements (CAPS) in 201%erefore, from 2006 to 2012,
Biology/Life Sciences teachers had to integratedhthanges in content, accompanied by a

drastic change of delivery method based on constistdearning theories.

Cascade mode of information flow for continuing fpesional

development

The implementation of the professional developm@ualicies in South Africa was

characterised by a cascade mode, where the sugpecialists in the national Department of
Education met the provincial senior subject adwsarho gathered with the other provincial
subject advisors who in turn, generally through @kshop, informed teachers in different
districts about the latest policies. These teacliben report to their colleagues in their
respective schools. Provincial subject advisoesed on the national Department policies,
decide on the content of the workshops and debigrappropriate documentation and content
for the teachers. This type of information flowcisst efficient but it has also been criticised
for watering down the information (Fiske & Ladd, 020 DHET official, personnal

communication, 2011). It also leaves major disangfes between the different provinces.
Some alternatives are suggested in the documdegtated strategic planning framework for
teacher education and development in South Africa’,‘the Plan’ among which the

communities of practice were put forward (DepartheBasic Education & Department of

Higher Education and Training, 2011). Althoughegrdtally very efficient, such communities

require the presence of competent leader teachmdspencipals. The Plan targets the
identification and commitment of these leaders ibus also acknowledged as a potential
important barrier to such projects. Overall, nothindicates that this mode of knowledge

transmission will be changed in a near future.

As the implementation process moved forward, itabse obvious that the cascade structure
could not suffice for the increasing need for pssfenal development, and the provincial
governments as well as the local districts wereremsingly called upon to share the
responsibility (Department of Basic Education & Beament of Higher Education and
Training, 2011; Department of Education, 2007bhe Tecentralisation of policies on CPTD
was accompanied by a will to instil a positive amdponsible attitude toward professional
development. The ELRC's resolution No.7 specificatates that it is part of the teachers’
core duty to participate in continuing professiodalelopment activities (ELRC Resoution
No.7, 1998). SACE offered a workshop on IQMS, lestv 2007 and 2011, which, among

many themes, promoted a responsible attitude t@vardfessional development: “Nobody
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can improve an educator except him/herself. Opentteshange is the key to whether change
will take place or not.” (Mogkame, 2007, p.55).idtclear that the teacher is central to his/her
own professional development, although responsikdliso becomes requirements when they

are enforced by different policies.

In this regard, the Education and Labour Relati@msincil (ELRC) adopted a resolution
(Resolution No.8, 2003) merging different qualityamagement programmes into the
Integrated Quality Management System (IQMS). Thesedl programmes were: 1)
developmental appraisal, 2) performance measurearehB) whole school evaluation. The
IQMS of 2003 binds all educators in schools andsaatrthe evaluation of teachers’ needs with
the intention of better responding to them, buhl#o comprises an evaluation aspect. The
evaluation instrument is composed of thirteen perémce standards, th& Bne pertaining to
CPTD: “Professional development in field of workieer and participation in professional
bodies”, which ought to be evaluated by answeiggfollowing question: “Does the educator
participate in activities which foster professiorgiowth?” (Section C, p.3). IQMS is
associated with pay increase and different incentisuch as career advancement. Other
ELRC resolutions—workload for educators, occupai@pecific dispensation—also stipulate
that in service professional development is pathefcore activities of school-based educators
(Collective agreement No.1, 2008; ELRC, Resolubian 7 ,1998).

In addition to these resolutions, The South Afri€uncil for Educators, was enabled by the
SACE act (RSA, 2000) to, among others, promoteptioéessional development of educators.
It is also responsible to manage a CPTD system BAD08) to complement and support
IQMS. The CPTD system developed is based on aegsafnal development (PD) point

scheme where each educator ought to earn a cadaiber of points per 3-year cycle. SACE
is responsible for the accreditation of the PDwéttgs as well as the determination of points
for each activity, based on different criteria sweh duration, alignment with needs and
accessibility. A minimum number of points per Zyeycle is required to register with SACE
and hence to practice, and a high number of pomtsewarded with the incentives

aforementioned. Participation in CPTD is therefetrengly encouraged, in theory.

Although there are no specific documents pertairimd.ife Sciences teacher professional
development, the National Department of Educatidfered a week-long workshop to

introduce the new curriculum and programmes. kotlg this activity, teachers who attended
briefed their colleagues and newly appointed tea;land then attended, if available, a yearly

provincial department workshop offered by subjehtigors.
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Outcomes of the professional development policies

The human sciences research council, cited in @&rpapmmissioned by the Education,
Training and Development Practice, Sector, Edunatind Training Authority (ETDP SETA)
(Badroodien, Gewer, Roberts, & Sedibe, 2002), gomit that the Department of Basic
Education spends a significant amount of its budgeprovide in-service education and
training (INSET) for both school management andltess. Nevertheless, it is argued that the
offered activities are not optimal for differenias®ns, including the low competence of the
trainers and a lack of focus on content and skikselopment of the short workshops.
According to the Department of Basic Educationrehe still a high number of un- or under-
qualified teachers currently teaching (Departmémasic Education & Department of Higher
Education and Training, 2011) and the Report orNAgonal Certificate Examination shows
that Life Sciences results are lower in 2012 comgpeo the previous years with 43% of
students achieving over 40% , which situates Ldei&es as a high-risk subject (Department
of Basic Education, 2013). Most likely for thesagsons, many teachers participate in non-
accredited professional development, which haspn@¢en to have a meaningful impact on
teachers’ practices (Roberts, 2001). The repatiefeview committee on the first curriculum
(C2005) has shown that too many South African teesshsubject advisors and even
government officials did not understand the bagimgples and requirements of OBE
(Chisholm, et al.,, 2000). It was also stated bynyndhat teachers’ support during
implementation of such a high demand curriculum Weasfrom adequate, incoherent and
fragmented (Department of Education, 2007b; Jads@&iaylor, 2003), which, as opposed to
the intentions, can only increase the discreparmtseen the disadvantaged and advantaged
schools. Fiske and Ladd (2004) even argue thdemasate teacher professional development

is the most critical factor that hampered reformplementation.

Québec

In Québec, the necessity for education reform wdsaa drastic but emerged from a political
will to adapt to a new age of schooling. The gldbend of empowering schools to provide
intellectual skills adaptable to work environmertsd daily activities was spreading in
Québec. The message was that it was necessatigef@conomic and social benefit of the
society. Public consultations held in 1995 by Hetates General on Education revealed a

large desire for change in the community, as shioyvtihe report published in 1996 (Ministére
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de I'Education du Québec, 1996). The Minister dfi€ation then mandated a Task Force in
1997 to give recommendations “concerning the changebe made to the elementary and
secondary school curricula in order to satisfy deenands of the 21st century” (Ministere de
I'Education du Québec, 1997a). The improvemenhefeducation system to align it with the
working market and globalisation is guiding the gass of change but there is also a will to
express cultural differences through the curriculumdeed, Canada being a large federation,
each province possesses specific cultural refesetieg are reflected in the education system.
As stated in the Task Force report: “The curriculigman expression not only of cultural
memory, but also of a cultural project” (Ministéde I'Education du Québec, 1997, ch. 1.2).
The Ministerial Plan of Action (Ministére de I'Edation du Québec, 1997) was going to
determine the general philosophy of the upcomirigrne, along with modifications to the
Education Act (Gouvernement du Québec, 2012). fiils¢ programme documents were
officially launched in 2001 although the reform wist introduced in grades 1 and 2 in
September 2000.

Therefore, the situation in Québec is very differfrom South Africa considering that the
university-based initial teacher training was aflye@roducing qualified teachers. Therefore,
the main role of continuing professional developtneas to keep teachers up to date with the
reform requirements, in addition to the routine napling of teachers’ skills. The skills
required to implement a cognitively demanding refarould hence be targeted in the CPTD
planning, which was intended with a university parship: “A continuing education program
based on a reflective and metacognitive accompariioheveloped in a university/community
partnership” (Lafortune, Deaudelin, Doudin, & Marti2001, p.45). Indeed, funding is
available for such partnership (Ministéere de I'Eation, 2012), although the diverse
interventions stay isolated as there is no prowi$or a coherent plan that would be integrated
with other CPTD providers. However, the governmacknowledged the significance of
professional development and committed, during ithplementation process “to allocate
funds to support [the professional developmentvaigs]. In addition to the training budgets
provided for in the collective agreements (C$9 ionll per year), teachers also receive 20
pedagogical days, some of which can be used fdegsmnal development.” (Ministére de
I'Education du Loisir et du Sport du Québec, 20@3, 50). Additional professional
development funds were also available for speeifitivities regarding the new curriculum or

for replacement teachers.
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Life Sciences pedagogic reform

High school Biology teachers in Québec, like tlagiunterpart in South Africa, had to adapt
quickly to a change in teaching methods also basedocial constructivist theories. In
addition, Biology teachers became Science and Tdoby teachers, diversifying their field of
expertise to various sciences as well as addingettienology aspect to their teaching load.
The high school organisational configuration wasoamodified, as the new curriculum
became structured on two-year cycles, hence reguia greater collaboration between

teachers from different grades.

Decentralisation of CPTD responsibilities: betwethre school boards,

principals and teachers

Before 1997, when the educational reform projec imdéiated, professional development was
mainly the responsibility of the school boards. efdafter, the laws governing CPTD, the
Education Act and An Act to promote Workforce SkiDevelopment and Recognition, have
been modified to define teachers as being primamdgponsible for their professional
development. The school principal is responsilbleconsult with them and provide, in
conjunction with the school boards, the necessangitions for teachers to attend adequate
CPTD, based on their need identification. The mawme documents published since then
continue to emphasize the importance of develogingulture of continuing professional
development framed by a coherent approach and pesmprofessionalization of the
profession (Comité d'orientation de la formation plersonnel enseignant, 2000; Conselil
supérieur de I'éducation, 2003; Ministére de I'Edion du Québec, 1999).

Specifically, Science and Technology secondaryhte@cdid not have any planned formal
information about the coming reform but could adtexctivities of their choice once they have
identified their needs. As discussed in Chapteiugther attempts to find details about the

specificity of the Science and Technology CPTD piag were unsuccessful.

Outcomes of the professional development policies
The education reform steering committee is in chafgthe evaluation of the different aspects

of the reform implementation. The committee haty&t submitted a report for secondary

teachers but has looked thoroughly at the teachmngeptions of different implementation
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aspects in primary schools. Concerning contingdgcation, the report was very positive,
although the year 2001-2002 was marked by a geneaghers’ boycott of the activities
related to reform implementation. The report stakat in 2001, four out of five teachers had
participated in information activities related teetnew programme. In addition, in 2004 and
2006, 90% of teachers had received some type ofmefelated training and 64% of them
were satisfied. However, the greatest need fofepsional development is in Science and
Technology, which is reflected by thd éecommendation of the report asking for defined
orientations regarding professional developmetdjed to this field. The"8recommendation
also reflects a need for CPTD planning and suggdsis the school boards coordinate a
structured plan to ensure teachers’ access todv&@RTD activities. Conversely, some
academics are more critical concerning the adeqoasych a level of decentralization and
point out that the basic requirements of the refoomthe purpose of it, is not clearly
understood by all teachers (Hasni, 2005; Potvini&bDe, 2007). Standardised tests have just
been introduced in Science and Technology and forerelata on student performances are

available.

Phases of analysis

Having described the context into which the unitamalysis are situated, | will now briefly

describe how each research phase was analysed| badhe research questions. First, to
explore how continuing professional development designed, the available documentation
was examined in each country/province, using Des@i®ocriteria presented in the analytical
framework. As most of the policies affecting regibimplementation of CPTD originate from

the national government in the case of South Afaied provincial government in the case of
Québec, the majority of the official documents expt originated from these sources.
However, when necessary, local or regional docusneate also been analysed. In addition,
interviews with key policy makers as well as impéters such as subject or pedagogical
advisors were performed to gain an understandirigpafthe original message was interpreted
and conveyed by the implementers. To understamdthe policies were enacted and how it
impacted on teachers, interviews, questionnairescassroom observation were used with
three different teachers in each region—six inltoiieachers were also very cooperative and
allowed the author to observe different activitikat may impact on their understanding and
enactment of the CPTD policies or to allow a bettaderstanding of the teacher, such as
moderation sessions (evaluation of learners’ wgrk Inoderator, in South Africa) and cluster
groups (teacher network from neighbouring schomlsSouth Africa) or activities such as

Reach for the Top (inter-school quiz program faudsints, moderated by a teacher, in
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Québec). Extensive data were hence generatednaysad to answer the research questions
of the study. A summary of the methods, data ctile and research subjects is presented in
Table 2.2.

2.3.2 Participants

The first research questions pertain to the desighimplementation of the reform, which, as
mentioned, were analysed through document analysds interview. The interviewed
participants for this section were two Departmefiicfals, one in each region as well as three
subject advisors in KwaZulu-Natal (KZN), South Afi (SA) and two in Québec (QC),
Canada (CA). To answer the questions about enacteitulum, interviews were conducted
among six high school (average student ages beti#emd 17) Life Sciences/Sciences and
Technology teachers; three in KZN and three in @Gix different schools. Teachers were
selected based on the fact that they had beeningaBlology previous to the implementation
of the reform and on the environment in which tpegctice. Indeed, schools were chosen to
be situated an urban area (Durban, SA and Mont€g@), with at least minimum access to
resources—occasional or constant access to aMila Internet, as well as a functional
infrastructure—water and electricity (most of tivad). It was important to that “functional”

schools were selected in Durban to match the satwtkxts as much as possible.

In KZN, three public schools were selected, onannnformal settlemefjtone in a previously

Indian township, and one in a densely populatedcafr area. All three schools could be
described as functioning schools in the sense #etprding to the teachers and from
observation, teachers and learners were attend&sg on time and most school days were
used to teach. Once schools were identified, traclvere contacted and asked to willingly
participate in the study. All teachers approacheckpted with the authorisation of the school
principal. They had all been teaching the new L8eiences curriculum since its

implementation in grade ten in 2006 and therefaad four years of experience with the

revised National Curriculum—data were collectethatbeginning of 2011.

In Quebec, two of the schools were public schonts@ne was a private school (some funding

comes from the parents as well as from the Minisfrigducation). The private school caters

* Although definitions of informal settlements diffen the documentation, South Africa’s Housing
Development Agency (HAD) in its last report (2018ed the following: An unplanned settlement on
land which has not been surveyed or proclaimeesis@ntial, consisting mainly of informal dwellings
(shacks).
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mainly to the higher socio-economic population, l&hbne public school was in a
neighbourhood that could be described as middiegio socioeconomically, and the other one
was in a relatively low socio-economic neighboutthoo Schools were selected to be
representative of the Montréal region urban popaidatand all the teachers approached
accepted to participate in the study, althoughtesraschool was approached and the principal
refused to allow teachers to participate in th@\stuAll teachers had been teaching the new
Sciences curriculum since its implementation inoséary three in 2007 and therefore had
three years of experience with tRenouveau PédagogiquBecause courses equivalent to the
South African Life Sciences were not consistentfgred higher up in the schooling system in
Québec, teachers from Québec were teaching inwualt represent grade 9 in South Africa,

hence a little lower down in the system.

This selection ensured that all teachers had adoesgedagogic/subject advisor, as well as
external resources such as books or Internet,derdo ensure their professional development
as originally intended by the policy-makers. Rgpants’ background is summarized in Table

2.1; names have been changed for confidentiality.

Table 2.1. Teacher participants’ features.

Teacher Province, | Years of Background/ CPTD observed
Country teaching formation
experience
Pirindha KZN, RSA | 24 Bachelor degree in education +| 2 days -KZN
(3] advanced certificate in education:subject advisors’
4 years post secondary workshop
Samantha | KZN, RSA | 17 Higher diploma in education: 3 | 2 days -KZN
(3] years post secondary subject advisors’
workshop
Vuyo (M) | KZN, RSA | 26 Bachelor degree in educatidn: | 2 days -KZN
years post secondary subject advisors’
workshop
Marie- Qc, Canada] 11 Bachelor of sciences: 4 years p8aiays conference
Anne (F) secondary
David (M) | Qc, Canada 8 Bachelor degree, sciences 1 pedagogical day
education: 4 years post secondary
Danny (M) | Qc, Canada 7 Bachelor degree, sciences 1 pedagogical day
education: 4 years post secondary

F=Female M=Male

Along with the specific methods described in eatlapter, exploration of the pertinent

documentation, curriculum, news, government or gowvernmental organisations (NGOSs)

plans to improve CPTD, newspaper etc. was perfoheithg the course of the study.
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Table 2.2. Summary of phases of the research, mietheed to collect data and research

subjects

Phase of the researcl

n

Methods used

Participants

Intended CPTD
policies

Document analysis
Interviews

* One senior
Departmental
official in each
country

e Correspondence
with various
Department officials
in each country for
clarifications

Implemented CPTD
policies

Interviews
Observation of formal and
informal CPTD

e Three subject
advisors in KZN

* One pedagogical
advisor and one
pedagogical director
in QC

Impact on teachers

Interviews
Questionnaires
o Cognitive maps

* Three teachers in
each of KZN and

QC

o0 Attitudes and beliefs
e Storyline
* Classroom observation

2.3.3 Trustworthiness

As discussed earlier, notwithstanding the ontolalgimr epistemological view adopted, the
researcher values the criteria of trustworthinesdidity and reliability. Positivists and
interpretivists agree that the methodology sho@dbequate to the questions, and tools used
throughout the investigation have to be valid aaliable for the data to be meaningful.
Although the terminology varies according to diffiet authors, the termsalidity and
reliability have become accepted in order to convince ones@lfi—others—that any
quantitative or qualitative research is trustwortijyowever, Hammersley’s review (1987) of
the multiple definitions of validity and reliabyit demonstrates the lack of consensus on what
exactly should be understood from these terms. foflewing sections describe how

trustworthiness was ensured through coherent, aaliireliable methods and methodology.
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Validity

Historically in quantitative research, validity waseant as a measure of accuracy and
relevance of the tools for the intended purposthefstudy. In qualitative research, authors
tend to use the term slightly differently. Indeégtms such as credibility and transferability
(Hoepfl, 1997) are often used to account for advakturalistic inquiry. Lincoln and Guba
(1985) suggest criteria to ensure trustworthinkessugh credibility and transferability but also
dependability and conformability. In any type dasearch, one can strive for but not
realistically attain 100 per cemalidity. “Hence at best we strive to minimize invalidity and
maximize validity” (Cohen, et al., 2007, p. 133)is paradoxical, as Lave expresses, that “the
most sufficiently complex instrument to understdnanan life is another human” (Lave &
Kvale, 1995). Indeed it raises questions regardiafidity when human subjectivity is
involved. Some authors assert that thick desompthonest reporting and deep involvement
are sufficient for a research to be valid (Agar8@Q This view is contested by many who
argue that structured and rigorous criteria muppett research and that strong techniques are
the only guarantor of validity (Hammersley, 1992lv&man, 1993). To be faithful, this

pursuit of evidence must be precise (Winter, 2000).

In this regard, the author shares the view of Jomr{$997) when he suggests that promoting
qualitative research validity is comparable to bemn detective: pursuing evidence of the
causes and effects through careful investigatlarthe current study, careful investigation was

conducted to increase internal validity using ddfd strategies suggested by Johnson:

1. A massive amount of data and a detailed investigatif each participant
contribute to ensurmternal validity. Indeed, hours of interview and multiple
days with each participant assist in building ustlerding and trust. It
demonstrates prolonged engagement and persistsatvation, which brings
scope and depth to the study (Lincoln & Guba, 1985)

2. Low inference descriptors are used to reflect pgdint's meaning.Verbatim
quotes from participants is presented as much sslge to corroborate data.

3. Interpretation of answers is validated using défgrquestions focusing on the
same subjects and also during ‘casual’, informalksta promoting
triangulation. Methods triangulation is also ussdlifferent tools are used to

corroborate the data.
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External validity, characterised by the generaliitggband transferability of findings, is

reasonably easy to ensure within each country lepikg the investigation tools similar. As
mentioned earlier, the study investigates teache&wmntexts and its impact so the
generalizability accords with the meaning descrikedier. Comparison between the two
countries—what is also referred to as ecological validity—eleeaution and consideration.
An examination of the different influences on tearsh perceptions of professional

development is performed in both regions. Detailetes were taken at each participant’s
school describing their workplace—facilities, irstetions with colleagues, student and
principal's attitude etc. to give an accurate oi@mof the surroundings and enable a thick
description of the participant’s environment. Tim between these influences, perception of
CPTD and classroom practices is the factor enabdirigrnal validity in such different

environments.

Reliability

Reliability refers to the pertinent question “Hoancan inquirer persuade his or her audiences
that the research findings of an inquiry are welkying attention to?” (Lincoln & Guba, 1985,
p.290). To the author, reliability is the assessntd the research design by evaluating the
adequacy of the conclusions from the particularaetlata presented. Guba and Lincoln
(1994) refer to dependability in qualitative resdato differentiate between how the term is
used in quantitative and qualitative research. tl@@nother hand, some authors do not accept
the value of reliability in qualitative researcindeed, according to Stenbacka (2001, p.552),
“the concept of reliability is even misleading inaljtative research. If a qualitative study is
discussed with reliability as a criterion, the cammsence is rather that the study is no good”.
For other authors, different strategies can be tseaghsure reliability, of which triangulation
gains numerous supporters. According to manyngritation is an appropriate method to
ensure reliability in qualitative research (Golafish 2003; Johnson, 1997). In the present
study, in addition to triangulation, validated ®and questionnaires are used to confirm
consistency and reliability. Also to this end, sfimnnaires have been informally pre-tested
and data discussed with colleagues and supervidur.data presented in the study is therefore

believed to be trustworthy.

As shown here, the data presented is also verys#ivevhich enabled the researcher to take
into account various aspects likely to influence tmpact of continuing professional teacher
development. As described in this chapter, dallactmn generated rich and wide results that

were all triangulated to allow a deep understandifighow CPTD is envisioned and
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experienced by the various stakeholders in two &titutal systems. The situative perspective
is adapted to the multi faceted subject under aiglyhich requires the comprehension of
various aspects of the educational organisatiotedd, it has been shown that personal and
contextual factors play a significant role in thadarstanding of professional learning
initiatives as well as their implementation in giee (Beltman, 2009). The next chapter will
position the study within the context of the cutrierature.
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Chapter 3. Review of Relevant Literature

Having situated the study in a theoretical framdwdinis chapter will describe the relevant
current understandings on related topics necedsarnadequate interpretation of the data
collected in the study. It will start with a degtion of the reform movement initiated
globally and the subjacent theories at its badiken it will explore continuing professional
teacher development literature and models and hey are believed to impact on teachers

during reform implementation.

3.1 Education Reforms: Why?

Around the world at different times, governmentdzhschooling systems arose when the
nation-state emerged. Schools were put in pladd @i clear mission of knowledge
transmission. Brunner, in a report from the UNE&CIternational Bureau of Education,
describes the education system mentality of thewas centuries as such: “Their starting point
is that the knowledge transmitted is slow, limigew! stable; the school is the sole information
channel with which rising generations enter intotaot; the media for communicating what
schools have to teach are what the teacher impartslly and the written word; schools’
efficiency is demonstrated by the successful iratude of certain types of knowledge and
behaviour, as borne out by examination; the typentdlligence that needs cultivating is
essentially of a logical-mathematical nature arttbeting has the support of the family, the
local community and the churches.” (Brunner, 2G0134). This situation was observed until
the mid to late 1950s, were the first waves of amily initiated systemic reforms were
attempted. In the United States for example, B@ate Race” triggered a feeling of urgency
and focused the government's attention on the mn&sion of knowledge related to new
scientific technologies. Also, although not apgtie in South Africa, many countries
worldwide, influenced by different civil rights memnents, focused their attention on the
reduction of social inequalities through the edacasystem (Fullan, 2000). These noble
motives were translated in curricular changes lauy \ittle attention was dedicated to the

implementation of these modifications.

Much of the reform attempts until the mid to la@8@Qs were based on behaviourist learning
theories, where conditioning plays a central raléeaching. With this approach, a change in
behaviour or knowledge is expected when studeats levhat the teacher lectures. Although

according to many authors the success of thesemsfwere limited (Fullan & Pomfret, 1977,
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Gross, Giacquinta, & Bernstein, 1971), it servedaabasis for many years of trials and
research to improve the process of implementatidime various attempts combined with
research findings lead to changes in the desigmobies as well as in their execution and
enactment. Indeed, attention was drawn to the @mphtation process, focusing on the
different bridges between the intended, implemeatatienacted curriculum. Armed with this
knowledge, many countries have again initiatedesyit reforms in the late 1980s and 1990s.
This second wave of large-scale reforms was larfgelysed on learning philosophies as well
as school purposes and organisation rather thaomtent (Delors, 1996; Prospectives, 2001).
Although subtleties in the foundations and appitabf reforms remain, we will explore in

the next section that most systemic reforms wowdidwispecifically sciences reforms, are
based on constructivist learning theories, or vasiaf it. However, the interpretation of such
a comprehensive theory is far from coherent angksan different countries, states, provinces,

districts and even within schools.

Bybee (1995) points out that in the United StatEmtemporary educational reforms are
initiated in each state rather than nationally,clhieduces the coherence and the influence of
research-based findings on the curriculum. Alsotha United States, science curricula
targeted a wider understanding of scientific isswEgiing at scientific and technological
literacy for all, not only for future scientists tsuperior” students. In Canada, the Science
Council of Canada (1984) recommended that teachses scientific concepts and skills
relevant to and embedded in the social and techiwabcontexts of the students to increase
understanding and application in their everydag. liSuccessive reforms are likely to be seen
again while the needs and priorities change quicklyur societies, although with the common
framework of an inclusive education system thameaningful and aligned with the global
economic needs. It is therefore essential to detteer understanding of the change process
for the educational systems to produce the desiugout. It is a challenge that Fullan (2000)
acknowledged: “Although the source of blame varies now an undeniable conclusion that
the educational system and its partners have falgmoduce citizens who can contribute to
and benefit from a world which offers enormous apymaty, and equally complex difficulty

of finding your way in it.” (p.7). Indeed, the qadred experience from the previous
nationwide reforms does not guarantee better sscc&me academics even doubt that a

change of that magnitude can be implemented (Cat889; Jerald, 2005).
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3.1.1 When politics and economy are involved

Nevertheless all the difficulties in implementingange and considering the global trend of
education reforms, a static system is politicalgrgeived as a lagging, ill-adapted one.
Intentions and purposes of educational reformsvamged, although increasing access to
education and a will to give equal chances to salaipriority for many global educational

instances and is generally targeted as a broad aifme relative success of this aim is
demonstrated by the fact that most secondary utistits now see a major increase in
attendance. Education can bring equity, be a &eydemocratic society; it is also a powerful
political instrument. Indeed, educational reforane often closely entwined with politics and
economy, for better or for worse, as pointed outsbyne authors (Apple, 1994; Fuhrman,
1994). Because the different political factors @apact CPTD policies, their influence will

be discussed here.

Education is a politically sensitive subject in mnasltures and pressures from the ‘global
academic and economic trend’ are pushing for aebemhatch between schools and
employment. Indeed, as much as education refl@ots protects the culture of societies,
globalisation imposes an integration of culturatl @onomic values. It therefore influences
reform and curriculum design, an influence that baen criticized by many, warning of its
possible harm in a context of market liberalismy®g Rizli, Lingard, & Henry, 1997).
Investigating the origins of the reform policiesar@oy (1999) refers to three kinds of
responses in the education and training sectoasr@action to globalisation and changes in the

world economy:

e Competitiveness-Driven Reforms, which aim at rajgime productivity of labour and
education institutions.

e Finance-Driven Reforms, which aim to reduce spemdam education, with an
ultimate goal of improving the productivity of lato

* Equity Driven Reforms aim at increasing equality efonomic opportunities. The
investment in greater equity can be justified whidsmonstrating that goals of

competitiveness are also increased.

In South Africa’s context, the primary motivatiororf reform is Equity, although
Competitiveness is also targeted, whereas in Quétihough Equity is a motivating factor,
Competitiveness is more of a driving force to tagghanges. The different types of responses

can influence the design of CPTD policies and teecgption that teachers hold of it, the
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identity and purpose they make of their professibmdeed, equity would aim at levelling the
differences while competitiveness targets the atigmt of teachers’ philosophy with the

market-driven institutions.

Moreover, one can frequently observe a strugglepfmwer between different government
levels resulting in a schizophrenic effect thategivmore or less authority to the local
governments. Indeed, successive waves of eduehtieforms, for example in the United
States, are the result of a pendulum effect betvieead and national goals. Consequently,
there is no coherent and stable public policyis the case in many countries where the state
wants to give more power to the local governments schools but as they often cannot or
will not implement the policies, legislation froinet federal governments tightens (Gorostiaga,
et al., 2003; Hirschland & Steinmo, 2003). The ststency of the policies directly affects
reform implementation, as well as the support giteeand from the teachers (Phillips, et al.,
2011).

Other motivations for initiating reforms are emexgifrom the population or in many cases,
especially in developing countries, reflecting theorities of the funding agencies and
international partners, which powerful role carodie influential in the shaping of policies. In
the present examination of the design, implemematind enactment of professional
development, all these factors have to be takem astount in data interpretation, as they
potentially hold a significant influence on the fdient steps of the implementation of

educational reform.

3.2 Educational Reforms: How?

Although the needs and motives for systemic refoares diverse, common points can be
observed in the design of educational reforms (&@ga, et al., 2003; OECD, 1994). As
briefly discussed previously, most of the countmés have embarked on education reform
since the 1990s have been changing their curricudunth pedagogy to a learner-centred
education (LCE), based on a constructivist apprdaadbarning (Fullan, 2000; OECD, 1994).
Some countries are still, to this day, adoptinglaricomes-Based Education (OBE) type of
education based on these premises (Bell, 2009; dMed aruvinga & Cross, 2012; Steiner-
Khamsi, 2006).
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3.2.1 OBE and the constructivist approach

The Organisation for Economic Co-operation and Dmpraent (OECD) and United Nations
Educational, Scientific and Cultural Organisati€iNESCO) supported a general movement
of competency based reforms, which hold roots endbnstructivist theory of learning (Faure
et al., 1972; Prospectives, 2001; Schoen, 2008)thoAgh there are many variants of
constructivism as well as many names for the rieguteforms (OBE being the one used in the
present study), this perspective generally claiha knowledge is not directly transmitted
from one erudite to a knower-to-be, but construetétiin individual minds “based upon the
interaction of what they know and believe, andghenomena or ideas with which they come
into contact” (Richardson, 1997, p.3). Based anmJeiaget’'s (1957) theories of knowledge
generation and cognitive development, various coasvist theories of learning have been
put forward and most of the contemporary scienceaibnal reforms policies were inspired
by this philosophy, sometimes referred to as negdlian cognitive development theories
(Mathews, 1998). According to constructivist propots, knowledge is constructed by
learners based on their previous knowledge and egtioms—or misconceptions, and
educators are seen as facilitators guiding indadidiearners. Their role is to trigger an inquiry
process that would lead to the discovery of knog#ed Although many different variants of
constructivism have been put forward, a detailedmarison would not be appropriate for the
context of the study. However, socio-constructiviheories have drawn much attention in
the educational world and gained popularity in sil@esms, where discussions and learning
dialogues have been strongly encouraged (Prospsecti®001). In its pure application,
constructivism in general is a way of learning aedching that is radically opposed to the
previous behaviourist model, which supposed an nlyidg determinism and where
conditioning is considered at the basis of learniMpst educational systems around the world
have been, until the 1990s, based on more or lelsaviburist models, hence most teachers
currently teaching have not been taught or evem leeontact with a constructivist-based
form of teaching. Constructivism, although wideggién recent educational movements, is
also criticised by many for its implication in edtion. Indeed, its detractors often criticize
the movement for being elitist, as ‘discovery |éagh is seen to be more accessible for
previously “advantaged” students who already hawe fupport and stimulation at home
(Hirsch, 2010). It is also criticised for its laok accountability and evidences to evaluate and

support its implantation (Liu & Matthews, 2005).

Compared to the traditional ‘vase’ analogy wherglshts are empty containers that teachers

have to fill, constructivism-based teaching coroggfs in education to what Irez and Han
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describe as a paradigm shift (Irez & Han, 201Y)dekd, a reform of this type represents an
enormous step between its aims and what the majifrteachers had been trained for (Jansen
& Taylor, 2003). It has been suggested that taacls many other professionals, are hesitant
to adopt new practices unless they are certainetadpable of making them work (Lortie,
1975). ltis indeed arduous for any professionalitange deeply anchored practices; it can be
argued that it is even more so for teachers asdhegxposed to the students’ scrutiny while
experiencing new strategies, which can jeopardisalelicate trust relationship that they need
in the classroom. “Therefore, even when presentd evidence from the most carefully
designed experimental studies, teachers do ndyedsar or discard the practices they have
developed and refined in the demanding environneértheir own classrooms.” (Guskey,
1986, p.9). Tabulawa (1997), in a study on LCElemgntation in Botswana points to the
challenge posed by the paradigm shift from tradéleducation to LCE policies. “To propose
that they shift from a banking education [tradifibreducation] pedagogical paradigm to a
learner-centred one is necessarily a proposathlegtfundamentally change their views of the
nature of knowledge, of the learner and his/hes,rahd of classroom organisation in general.
But this also necessarily calls for the disintegratof the reigning paradigm, thus of the
practitioner's taken-for-granted classroom world ][[.The result of this might be the
practitioners’ rejection or subversion of the pregd pedagogical innovation.” (p.192). It is
therefore particularly important, in the desigrcohtinuing professional development policies,

to take into account this inertia factor and talfgtrategies to get around this obstacle.

Overall, contemporary reforms aim at a better &tween schools and evolving societies’
priorities, which are increasingly influenced byglabalised environment. This relationship
caused a misfit between the traditional schooliggtesn and the outputs intended, and
although a constructivist-based schooling systemfais from unanimous, professional
development should adapt in parallel to the intendsform. It is generally believed that
continuing professional teacher development oughtincrease its impact on teachers’
practices, this critical impact is increasinglyueggd while it is needed to modify the paradigm
within which teachers are working. In fact, VilegReimers (2003) found, in her global
review of professional development, that educatioeBrms which did not include teacher
development have failed to be successful in thé paging governmental instances to invest
in significant continuing professional teacher depment to implement a reform. Because of
the inclusive notion of professional developmehng, éxtent of the impact of formal CPTD on
teachers’ practices is, although well documenteifficalt to measure. Evidence is

nevertheless pointing to a link between them, widaxplored later.
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3.3 Continuing Professional Development

Together with the paradigm shift in education pbolphy, the new vision of continuing

professional teacher development is also refeexbta shifting paradigm (Cochran-Smith &
Lytle, 2001). The shift is reflected in the litaree terminology and it is now less common to
refer to ‘in-service education training’ as thenter ‘continuing professional development’

reflect better the professionalising role intended the educational upgrading of teachers.
The following section will first describe how CPTI® conceptualised in the literature and
some common models adopted worldwide will be dbecki Then a description of the current
knowledge related to the impact of continuing psefenal development on teachers’ practices

and student learning will follow.

3.3.1 Conceptualizing CPTD

Continuing professional development is a concegit ltlas evolved in time. A retired Ministry
official in Québec, responsible for programme designd implementation, summarised the
situation as follows: “For a long time we thoughat reading the programme was enough to
change practices, whereas now we consider thatwelap capacity (knowledge, ability,
attitudes), educators need the appropriate condititbme, learning communities, support,
tools...” (email communication, 2013). The followinguestion therefore needs to be
answered before moving further: what is profesdialevelopment and its intended goal?
Glatthorn (1995) has suggested a broad but adegefitétion for how it is perceived now:
“Teacher development is the professional growtleacher achieves as a result of gaining
increased experience and examining his or her itegdystematically.” He contrasts this to
staff development, which he defines by: “The primnsof organized in-service programmes
designed to foster the growth of groups of teachérds only one of the systematic
interventions that can be used for teacher devedopih(p.41). In other words, professional
development should provide tools for teachers &mtifly and consciously use any learning
opportunities that the school structure should erage. However, throughout the text,
professional development refers to the formal #@etwv attended by teachers that can lead to
teacher learning. Havighurst (1953) popularisesl tdrm “teachable moments” referring to
students in classrooms, but it has further beem useCPTD literature to describe these
learning opportunities favouring teacher developmedavighurst defines these moments as
follows: “When the timing is right, the ability fearn a particular task will be possible. This is

referred to as a 'teachable moment.’ It is impot@keep in mind that unless the time is right,
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learning will not occur. Hence, it is importantrepeat important points whenever possible so

that when a student's teachable moment occurscarbkenefit from the knowledge.” (p.7).

In light of the theoretical framework of the stughypfessional development is seen here as a
vector that should, by favouring a methodical exation of one’s practices, provide
opportunities for pedagogical content knowledge gmdfessional capital development.
Indeed, if reform movements brought a paradigmtgshife shift has to be reflected in
continuing professional development for teachersidb only cope but also understand and
apply the intended modifications. Since the papadshift has been shown to potentially
constitute by itself a barrier for successful inmpémtation (Irez & Han, 2011), the investment
in adequate professional development is essentiaingl systemic reforms to provide

professional capital and lead to a change in dg#guand beliefs.

Indeed, in a time of systemic reform, CPTD shouwdoanpany teachers during the change; it
should lead to professional capital and help thenfate such a paradigm shift, which is

necessary to change as well as to implement change.

3.3.2 Reculturing CPTD

However, as discussed in the introduction, althotigh key role played by professional

development can be translated into massive invedtrapecially in developing countries—the

World Bank devoted two-thirds of it education budge teacher professional development
initiatives in the 1980s—little evidence demon&daan associated change in practices in
classrooms (Fuller, 1987). In-depth teacher chaugh as is required during an education
reform process described earlier implies a dramstiad-shift leading to a change in classroom
practices. In order to create this change, madtific in attitudes and beliefs also need to be
performed. To accomplish this, reform attempts tnauso be accompanied by a profound
reorganisation in the teaching environment thatld/@llow schools to be educative for both

teachers and students. After a career dedicatediwoational change, Fullan concludes a
recent book with: “[...] we also must simultaneouslyd more fundamentally change the

cultures or working conditionithin which educators work.”(Fullan, 2007, p. 291

The perspective that the mentalities of teacheve bachange implies that the traditional way
of “delivering” professional development also hade revisited. It is indeed utopian to think
that a change of that magnitude can be accomplistidd a few bi-annual workshops.

Continuing professional education should therefgwebeyond traditional methods aimed at
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lecturing teachers about specificities of the conte requirements of the designed reform and
move towards alternative and longitudinal teachgppsrt (DuFour, 2004; Fullan, 2007,
Lieberman & Pointer Mace, 2008; Little, 1993; LosdHlorsley, Hewson, Love, & Stiles,
1998).

It is therefore generally agreed that the formatpobfessional development should be
remoulded, but the key concern is to replace ihwitsuitable system. This implies a deep
knowledge of what favours learning and change aicices. It also implies adequate

evaluation of the formal activities as well as wbanditions favour informal learning. There

are unlimited ways of evolving in the professiomjet is why CPTD has to support a holistic
culture of learning rather than focusing on a patéir aspect of teachers’ work. It is thus
important to give teachers opportunity to learrthieir daily activities, implying rethinking

school structure as part of the professional dgreént of teachers (Barth, 1990; Little, 2001).

According to Villegas-Reimers (2003), the new pectjye of professional development has

the following characteristics (p.13):

* based on constructivism;

e perceived as a long-term process;

* perceived as a process that takes place withimtzyar context;
e intimately linked to school reform;

e conceived as a collaborative process;

« very different in diverse settings.

Along the same lines, Leu (2004) contrasts theiposvto the present approaches to teacher

learning in the following table.
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Table 3.1. Teacher learning. From Leu (2004, p.6)

Previous approaches Present approaches

Goal is to have teachers who are competent@oal is to have teachers who are reflective
following rigid and prescribed classroom | practitioners who can make informed
routines professional choices

Teachers are “trained” to follow Teachers are prepared to be empowered
patterns professionals

Passive learning model Active and participatoryrigay model
Cascade model- large, centralised School-based model in which all teachers
workshops or programmes participate

‘Expert’ driven Teacher facilitated (with supporatarials)
Little inclusion of “teacher Central importance of “teacher knowledge”
knowledge” and realities of classrooms and realities of classrooms

Positivist base Constructivist base

The table shows the shift from the traditional peist-behaviourist attitude towards a
constructivist view of learning that would be thppeopriate framework for professional
development associated with constructivist-baséolrmes. However, literature indicates that
CPTD activities are not often following this pafttemlthough its impact would be greatly
increased (Little, 1993). In Québec, the Consejfi@ieur de I'Education (CSE) points out the
need to increase the examples given to teachdrslpothem apply the profound pedagogical
changes brought about by the reform (Ministére 'Bdukcation, 2007). The World Bank
initiated a project called Secondary Education fricd (SEIA) and reported on the situation
of science, mathematics, and ICT in secondary dntuican 10 countries in Africa, including
South Africa. Regarding continuing professionavedlepment, the report states that “The
provision of continuing professional developmerdgrams seems most often made on a short-
term basis, and mostly does not form part of anralvenational strategy to develop a

sustainable support infrastructure.” (Ottevangeal.e 2007, p. 56).

Without a national strategy that supports the imgetation, continuing professional teacher
development is not likely to change from what itswsefore reform implementation, which is
represented in the “previous approaches” in Leabdet Many different factors can affect how
the professional development activities are offerédr example, a poor opinion of teachers’
capacity can lead to a more traditional-transméssivodel, as in this case teachers are
perceived as incapable of being reflective praxtdrs who can make informed professional
choices. Strong attitudes and beliefs that areosggh to what Leu presents as the “present
approaches” can also lead to a poor implementatiohe prescribed teaching methods. Also,

poor conceptualisation of the approaches, or ir@gpto translate the model into professional
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development activities might explain the poor repreation of the recent approaches in CPTD
activities. Many activities might as well sit bet@n the two extremes described in Table 3.1,
as the people responsible for professional devetmprare processing the change, slowly
incorporating their changing attitudes and beligfstheir own practices and gaining the

corresponding pedagogical knowledge.

3.3.3 Models of professional development

This section will present the most common modelzragenting broad categories of how
continuing professional development is made avkl&dbteachers. It is not an exhaustive list
but rather a description of the main trends in iciig professional teacher development
around the world to allow a critical perspective the data presented in the study. Most
countries, states or provinces offer a combinatbrihese, either as part of a national or

provincial comprehensive planning or as a resufpaintaneous initiatives.

Workshops and school-university collaboration

The more traditional format for formal continuingofessional teacher development is
certainly the conventional workshops offered byspetialist” to a group of teachers. They
can be organised at different levels, by the natioor local governments, by non-

governmental organisations (NGOSs) or by teachearthfoschool or a group of schools.

Traditional workshops or conferences organised Hgy Department of Education, NGOs,
teacher associations or unions are still very comaround the world (Loucks-Horsley, 1995)
due to the large mass of teachers that they cah @ead the low cost involved. However, they
have been frequently reported to be used to coadayinistrative information based on the
external agenda of policymakers. This situatioavés teachers with a perception that
continuing professional development is inadequetappropriate and inapplicable in their
classrooms (Lieberman & Pointer Mace, 2008). H@wesome examples of such successful
interventions, integrated with other follow-up pragimes have also been reported (Choy &
Chen, 1998), for example with the introduction bk tnew curriculum in New-Zealand
(Zeegers, 1995). It is nevertheless, as discugsettrally agreed that this model by itself is
insufficient to produce sustainable change in teeghattitudes and beliefs and in classroom

practices (Villegas-Reimers, 2003).
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In the recent reform movements, some school-urityepartnerships were established and
valorised as they are generally based on reseaodbsgional knowledge. Some workshops,
formal lectures or seminar classes are therefdezenf in partnership with universities or what
is often referred to as the professional developnsemool (PDS) model. These PDSs
represent a model that requires organisation ateh dhstitutionalisation when credits or
points are associated with teachers’ attendandehas the advantage of increasing the
professionalization of teachers, as in theory sltbachers and university faculty members
contribute equally to the outputs. Miller (2001pimts out four core goals to these
partnerships:

« Establish firm basis to the school and universitjures

« Bridge the school and university environments itheotto better serve school needs

« Include teachers in the decision-making processes

* Provide venues for professional development opparés

Villegas-Reimers (2003) reviews such successftilimnies, amongst which science teachers
in the Western Cape (South Africa) have been brotagether at King's College in London
and at the Cape Peninsula University of TechnoliogZape Town to discuss curriculum-
related issues and mentorship interventions thrarajlaborative work. The initiative has
positively impacted on teachers’ knowledge andlskilAnother example was reported by
Watson and Fullan (Watson & Fullan, 1992) whichluded four school-boards and the
University of Toronto with the Ontario Instituterf&@tudies in Education. It included, in
addition to formal conferences on various themess lformal activities allowing reflective
practices and strategies as well as collaborativek venabling linking these strategies with
school practices. These initiatives have a gret¢ntial, especially to link academics and
practitioners, which can guide the interventionwaals adapted and relevant content for
teachers. It also usually offers diverse typeasfrlal CPTD and allows for less traditional
activities—less lecturing and more collaboratiomzen teachers. However, it is an option
that is offered on a voluntary-basis and does inats current format, reach a great mass of

teachers.

Another common scheme for the provision of contiguprofessional development is the
introduction in the school calendar of non-teachilags, which is the prevailing situation in
Québec. However there is considerable debate abeuienefits of this practice where days
of intended professional development are interggethroughout the school year and a
general lack of evidence about the impact of suespite’ days (Bates, Gough, & Stammers,
1999).
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In summary, the workshops or formal professionaletipment activities can be offered in
conjunction with various CPTD plans, on an ad haeocoordinated basis, as is usually
observed during these school-based professional@awent “non-teaching days”. In this
case, the principal, the teachers, or various iedéent organisations can offer them. They
can also be used by the policy makers as a casesade where a few trainers are trained and
further inform more trainers who in turn pass oa itiformation to many teachers. It can lead

to the next model presented where some teacheetsatan also become mentors.

Mentorship and teacher-trainers

Another increasingly common model in continuingfpssional development delivery is the
introduction of mentors, especially to help in timegration of beginning teachers. In
Pakistan, Mohammad and Harlech-Jones (2008) shat &m amalgamation between
workshops and mentorship has been very succes#fideed, they report on teachers who
attended an in-service university-based workshdijpvied by strong collaboration between
the teachers and the teacher-educator. They famndhcrease in adequacy between the
workshop and teachers’ context and realities off thehools. Coaching and mentoring is a
type of training that is usually transient, useddwealuation or to help in the school-integration
of new teachers. Nevertheless, on a longer-tesis b can be very powerful as it produces
professional growth to both the mentor and the oredt However, for the relationship to be
optimal, mentors need training (Holloway, 2001), iekh constitutes a barrier for the
generalisation of this type of continuing professibdevelopment as it involves time and
resources as well as a close collaboration betweparticipants. Jones (2001), based on a
study of mentorship in the United Kingdom and Gemndescribes three different types of
mentoring 1- the apprenticeship model, where thetamds seen as the “master” who should
be emulated. 2- the competence model, where spestifindards are pre-determined and
assessment of the mentored is based on fixed iaritdf the reflective model, where the
mentor acts as an active, critical and collaboeatibserver (Jones, 2001). She found that
mentors most commonly perceived their role as ¢fieative type, which is also the preferred
type for mentored. Because the model is mainly dee beginners or trainers, the common
addition of an assessment factor for the mentofftta the relationship and decreases the

effect of the process.
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Schools’ or teachers’ networks

Governments and policy makers expect a lot fronoaishor teachers’ networks (Department
of Basic Education & Department of Higher Educatimd Training, 2011; Ministere de
I'Education du Québec, 1999). Indeed, they maiehcbntemporary views that collaboration
and social learning lead to sustainable attitudeiging professional development. They are
by nature bottom-up types of professional develagraad therefore could be more applicable
and relevant to classroom practices. This typeetivarking is often referred to as learning
communities, or communities of practice and is taed by proponents of social learning
theories (Wenger, 2009). Hargreaves and FulladZpdiscuss the difficulties but also the
necessity of implanting professional learning comities (PLCs) to generate professional
capital. They visualize these PLCs with a mixtuwé various elements from the
“professional”, the “learning” and the “communityfb create an environment “where
collaborative improvements and decisions are inéatny but not dependent on scientific and
statistical evidence, where they are guided by iapeed collective judgment, and where they
are pushed forward by grown-up, challenging corat@ss about effective and ineffective
practice.” (p. 128). Collaboration can indeed léadhcredible teachers’ professional growth
but to achieve this output and use PLCs or schatWwaerks as a tool for continuing
professional development, leaders must emergevtufahe perfect mix of spontaneity and
direction. Lieberman (2011) reviews many of thésgrning communities and praises the
achievements that they can yield. However, shegmises the challenges that they create
such as the reorganisation of school structurechwis, in most cases, still embedded in its
traditional bureaucratic structure and does ndtifa® collaboration and social learning. As
they rarely have a precise description, the agéndariable and therefore they can be very
different in content and effectiveness. Hargreaaed Fullan (2012) point out that policy
makers often formalize these networks to imposeér thgenda. They also warn against
negative collaboration, referring to different cuéis within the collaborative culture, such as
1) balkanisation where teachers associate in diffegroups, sometimes with opposing views;
2) contrived collegiality where a superior in ranken the school principal, imposes a form of
collaboration that does not always lead to positugtputs or take into account the

unpredictable aspect of collaboration.

However, examples around the world of such sucaokssitiatives have been reported.
Indeed, an Australian action research projectNéiional School Network, was put in place to
help teachers implementing their own initiativegag of the school reform movement. It has

been described as very successful in helping teswohiéh the acquisition of the reform
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specificities (Sachs, 2000). Another example ored by Thair (2003) and represents an
Indonesian school network that has been succeassthlanging teachers’ practices. However,
the author also points out major limitations anlisdar a coherent national planning in order

for these networks to provide large-scale contiguirofessional development, as they remain
isolated in their present format. Teachers’ nekwa@re also coherent with the present views
on professional development as they can be embdddedchers’ daily lives, hence have the
potential to affect their attitudes and beliefs ansustainable way. Many examples of
nationally-initiated networks have been reportedhéve positively impacted on teachers’

practices, including in Finland, Columbia and Sp@¥ilegas-Reimers, 2003). In Japan,

perhaps because of the low level of professionatizathat teachers hold in the society,

elaborate teachers’ networks are set up in mosiotstand act as teacher-based continuing
professional development to compensate the pode st@estment in CPTD (Shimahara,

1998).

Overall, most of these networks around the worleshabbenefit from government funding and
are not always facilitated by qualified teachethifactors reducing their outcomes (Villegas-
Reimers, 2003). Indeed, it does not provide opmities for reflective learning unless a

leader emerges that can stimulate these typesevhation between teachers.

All of these “delivery” models can be observed iombination with each other and in
conjunction with various national planning methodsowever, it is clear that any top-down
planning will need adaptation at the level of threvinces, districts and school. The next

section discuss a step-wise model of implementdkiahaddress this challenge.

Zone of Feasible Innovation

Rogan and Grayson (2003) discuss a model wherelksche rated based on their “readiness”
for change. They designed criteria with particueference to developing countries that allow
the assessment of a school's “readiness” to impheraeconstructivist-based science reform.
Their theory revolves around three major construbest take into account the various
influences that may affect school practices, alibich are rated to assess the school readiness

for change.

Construct one is the Profile of Implementation &nhted on the following criteria:
» Classroom interaction

* Science Practical Work
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e Science in Society
e Assessment
Construct two represents the Capacity to Suppadvation with the associated criteria:
¢ Physical resources
» Teacher factors
e Learner factors
¢ School ecology and management
Construct three is the Profile of outside suppwith) the following criteria:
» Types of encouragement and support:
0 Physical Resources:
0 buildings, apparatus, curriculum materials (printd aelectronic),
computers, etc.
o0 Design of professional development
o Direct support to learners
« Dominant change force evoked by agency

« Monitoring mechanisms and accountability

From these criteria, one may evaluate the levelhahge that a particular school can support
for each individual construct, which enables a-stége progression towards the implantation
of the intended reform. The step-wise concept thebasis of their theory of implementation,
for which they present a series of propositionsopBsition one introduces the concept of a
zone of feasible innovation and describe how eabhbd should proceed to implement change
according to its current state, which is determifrech the aforementioned criteria. It states
that “innovation is most likely to take place whieproceeds just ahead of existing practice.
Implementation of an innovation should occur in agaable steps.” (Rogan & Grayson,
2003, p.1195). Rogan (2006) developed this coneefter with a precise definition of the
Zone of Feasible Innovation, based on Vygotzky'sn&oof Proximal Development.
(Vygotsky, 1978). The ZFI “consists of a collectiof teaching strategies that go beyond
current practice, but are feasible given the existesources available to that teacher, or group
of teachers, and the prevailing environment ofgtieool in terms of its ability to foster and
sustain innovation.” (Rogan, 2006, p.441). It is iateresting model based on school
development, educational development and educdticmange theories and allow for an
adapting scheme of implementation that takes igmpant its idiosyncratic nature and the
school context. It also addresses many aspectthefimplementation process within

individual school environment.
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It is, in the author’s view, the next educationadibenge to generate a CPTD model that would
involve a restructuration of the school contexbider for the desired framework of continuing
professional development to be applicable; an atidgpframework where the different models
can be integrated in a feasible national plannitigwing lifelong learning and the
development of teachers’ professional capital. iAcorementing model such as the one
proposed by Rogan with his concept of a Zone obibéa Innovation is certainly favourable
to the developing world and could enable the ad@ptaf various models in countries with
very different contexts. Many authors have cisa the adoption by developing countries of
CPTD models designed in and for the developed worldowever, in the context of
globalisation that we are witnessing now, the dgielg world have access to these models
and will be tempted to adopt them in an attemtitmulate their education system and reach
a level of competitiveness required to be recoghismrldwide. A step-wise type of
implementation is certainly an option worth exphgriand under documented. However
because the zone of feasible innovation criterimewlsased on one case study involving
teachers in a rural school, its generalizability d#e limited and require many resources.
Individual school administration might require dfiatl academics to evaluate the stages at
which they can be situated in order to translate tkform policies into adaptable
recommendations based on their context. A zondeas$ible innovation can indeed be
identified and its theoretical application is lagidout the generalizability of its practical
application is difficult. Hence, although the mbdeas considered as a theoretical framework

for this study, it was judged difficult to practilgeapply it.

The various types and models of continuing professdi development discussed here are
applied with various success and outcomes in diffiecontexts. The next section reviews and

discusses the literature around the current knayeedgarding the impact of CPTD.

3.3.4 Effect of Continuing Professional Development aacteers’ practices and
student learning

“There is widespread agreement now that of all fékeetors inside the school that affect
children’s learning and achievement, the most irgudris the teacher.” (Hargreaves & Fullan,
2012, p.xii). Teachers are the keystone of stutearhing and their practices in class have
been singled out as the most important factor @nftung students’ achievement (Hattie, 2003).
Because teachers have such a key role in studenting outcomes, concerns about the
influence of the different interventions on thenagtices are well justified. Although the

concerns are not recent, they are recurrent. b7 1€orey described in-service teacher
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education as ‘uninspiring and ineffective’ (Core}957). Davis, ten years later (1967),
crudely said: “Inservice education is the slum ohéican education-disadvantaged, poverty
stricken, neglected, psychologically isolated, ledidwith exploitation, broken promises, and
conflict” (cited in Rubin, 1971, p. 38)Many authors later concurred with Davis about the
poor state of in service education (Flanders, 198fvey & Joyce, 1978). Goodlad (1984)
showed that in the seventies, despite growing ®ffat introducing more complex teaching
behaviours, many teachers were still practicingghme routinely simple teaching. Interest
has grown further and the last twenty years haea seblooming of research on continuing
professional development (Borko, Jacobs, & Koe|l2€10; Opfer & Pedder, 2011; Villegas-
Reimers, 2003). As previously discussed, the dffestudies aiming at measuring the impact
of professional development on teachers’ practafeen use different methodologies and are
difficult to compare. Nevertheless, features hiagen identified, as shown in the analytical
framework, which contribute to quality professiodalvelopment and improvement of teacher
knowledge and skills (Garet, Birman, Porter, Yo&hDesimone, 2001). Some findings
indicate a relationship between adequate CPTD amgtovement in teaching (Loucks-
Horsley, et al., 1998; National Commission on Té&aghand America’'s Future, 1996).
Fishman and colleagues (2003) collected evidencawigly that targeted continuing
professional development influences teachers’ mexttowards the intended teaching
standards. Also, a massive study evaluating tesicherception of CPTD was conducted in
the United Kingdom following the implementation @fhew national continuing professional
development plan (Hustler, McNamara, Jarvis, Lon&r&ampbell, 2003). It showed that a
majority of teachers were satisfied with their psxional development activities, specifically
when they were applicable to classroom practicEsachers were asked to rate how much
impact their experience of CPTD activities had bada range of teaching and learning skills
over the last 5 years. The rating scale rangenh ffo(very significant impact) to 1 (no

significant impact). The results for teachers olésas follows:
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Table 3.2. Mean score for impact of continuing pssional development on teaching and
learning. From Hustler et al., 2003 (p.103).

Mean Score n Standard deviation

Your professional development 3.71 2372 1.04
Your teaching skills 3.58 2374 0.96

Your desire to learn more 3.55 2360 1.06
Your pupils learning outcomes 3.54 2365 0.92
Your self-confidence/self esteem 3.28 2361 1.15
Your leadership skills 3.10 2338 1.22

Your promotion prospects 2.74 2331 1.31

It shows that British teachers perceive continuprgfessional development activities as
having an impact on most characteristics dirediigcting their classroom practices. Further
analysis of the results also shows that secondzaghers consistently perceived a lower
impact than primary teachers on all aspects unidelys Data are however obtained through
guestionnaires only and therefore might not represke entire reality experienced by

teachers.

Some data also suggest that the change in pracacems turn significantly increase students’
performances (Fishman, Marx, Best, & Tal, 2003)uffinan and colleagues (2006) showed
that a specific intervention designed to help smeteachers integrate constructivist views in
the United States positively impacted on teachectices as well as on student
performances. However, questions still remainhim literature about the causal relationship
between CPTD, change in practices and studentsrpehces (Opfer & Pedder, 2011). As
discussed previously, it is a major challenge lier ¢ducational community to consolidate and
compare all the studies in the field, hence thedneevalidate a common framework into

which various studies can add evidences.
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3.4 Science Education Reforms and Associated ProfessalrDevelopment

The paradigm shift characteristic of the reform srents and continuing professional
development frameworks can also be observed in mefstmed Sciences programmes.
Indeed, constructivist's views on learning have geeatly influenced the design of Sciences
programmes around the world (Department of BasiacBtion, 2011b; Henze & van Driel,
2009; Ministére de I'Education, 2010; National Resk Council (NRC), 1996). Based on
constructivist notions, learners are at the cewnfrehe science programmes as teachers
construct knowledge with them, guided by their inigs and preconceptions. It also implies
that science learning is no longer based on atssd@entific method that needs to be
transmitted to future scientists but is rather opem wider student population in order for
them to critically understand sciences as relevarteir lives (Bybee, 1995). However,
science teachers—and designers—have not or raegly bxposed to such education, hence
Smith and colleagues (2007) appropriately askedrgcent paper: who teaches that way? The
answer seems to lie in teachers’ initial trainirg) veell as their participation in efficient
professional development, particularly content-Bmxli (including pedagogic content). As
noted by different authors, this particular pedaggplies high cognitive conceptualisations
from teachers, hence an extremely important neegrufessional development for teachers
who have never encountered such learning framewlinds & Han, 2011; Loucks-Horsley, et
al., 1998). In Québec, it is suggested that seiéa@achers’ challenges are “among the greatest
that a teaching professional may encounter” (PogviDionne, 2007, p.395) due to, among
others, the integration and the addition of diff¢reisciplines—including the technology
component. The requirements of the reform on seidrachers were acknowledged by the
American National Research Council by emphasizing important role of pedagogical
content knowledge (PCK) for the professional inign of teachers’ propositional and
procedural knowledge (National Research Council@NRL996). Park and colleagues also
show evidence that teachers’ PCK is correlated with enactment of the reform in their
classrooms (Park, et al., 2011). It is therefazeessary in these times of paradigm shift to
adapt professional development activities so thay fprovide PCK and prepare teachers for
different classroom situations and conditions. \[ael and Berry (2012) showed that to
provide PCK, professional development has to lgnati to practice and summarise what was
described here as the paradigm shift of sciencetimong education programmes:
“Professional development programs aimed at theldpment of teachers’ PCK should be
organized in ways that closely align with teachemofessional practice, including
opportunities to enact certain (innovative) instiutal strategies and materials and to reflect,

individually and collectively, on their experience.27).
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It is interesting to conclude by coming back to tiwion of a paradigm shift. The new
educational views based on constructivist concaptaf learning—not so hew anymore but as
we have seen, reforms based on associated thear@sstill implemented and used
worldwide— are diametrically opposed to what teasHwave themselves been exposed to.
Notwithstanding the debate around whether thesarigseare valid or not, it is appropriate to
adapt teachers’ continuing professional developmtntthe views promoted by the
implemented reforms. Hence the paradigm shift sepoon teachers should be accompanied
by CPTD that is leading by example to promote afldwateachers to experience for
themselves what they now have to inculcate in tteidents. The different theoretical models
discussed in chapter two lead to an emphasis osdbial, collaborative applied models for
CPTD discussed in the present chapter. Howeveis ihot clear how teachers and
implementers live this paradigm shift and how tbeyceive it—if they do recognise the shift.
The present study fits in as another piece of tlezlp by trying to expose how the paradigm is
shifting at the different levels of the chain, frdite designers to implementers and to the

teachers.
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Chapter 4. °The Intended Policies

To better understand how CPTD is perceived andicgact on teachers during reform
implementation one needs to understand how itsgded and what it intends to achieve. In
this chapter, the original message sent by cominyrofessional development policies is
examined. If the wrong message leaves the chaiegeds to be acknowledged and acted upon
as it impacts on the meaning teachers make of CPAlthough most policies are general and
apply to all disciplines, the analysis will focus eecondary schools Life Sciences/Sciences
and Technology continuing professional developnierBouth Africa (province of KwaZulu-
Natal) and Canada (province of Québec) respectiv@lge analysis will give a comparative
point of view to answer the following questionsireAhe CPTD policies well conveyed and
adapted to their context? Are they based on relseard likely to move teachers to commit to

significant professional development?

In theory, the perfect information flow would befalow: 1) stakeholders design policies, 2)
organisations—governments, universities, schookdsyaNGOs, unions etc. take the middle
role of conveying it to the teachers 3) who shdbkeh gain the knowledge and skills to make
their classrooms a learning area compliant withdibgigned policies. The ideal chain actually
becomes a cycle and returns to the designers whod& the plans based on comments from
the implementers and needs of the teachers. Wnfmely, the practice is not always that

simple and is too often like a game of Chinese péiis:

“Chinese whispers is one name for a game playedndrehe world, in which one person
whispers a message to another, which is passedgtir@ line of people until the last player
announces the message to the entire group. Eyicsally accumulate in the retellings, so the
statement announced by the last player differsif@igntly, and often amusingly [sic], from
the one uttered by the first.” (Wikipedia, 2012).

4.1 Methods

To examine how the design of continuing profesdideacher development aligns with
research findings in South Africa and Québec (rebequestion 1), a database of the official

documents pertaining to or potentially having arpaet on the delivery of CPTD was

® An adapted version of this chapter is in the pseasf publication.
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compiled. The documents were selected after atigbr review of different text pertaining to
CPTD from various sources such as NGOs, union&na} provincial and local governments
etc. The selection was performed with the criténat they 1) are produced by governmental
or specifically mandated bodies 2) include congtrategic planning that can influence CPTD
delivery 3) affect teachers’ understanding of thange being implemented. A list of the
reviewed documents can be found in Appendix A.adidition to the documents, interviews
with government officials (Department/Ministry otication) and subject/pedagogic advisors
were also included where they could complemeneimoration of the policies. The analysis

was performed in two ways:

a) Effective professional development criteria fréime analytical framework were used to
correlate CPTD policies with research findings (Begire 1.3). In order to make the process
more rigorous, individual criteria of the framewodontent focus, active learning, duration,
coherence, collective participation(Desimone, 2009) were rated in each document dicagpr
to the proportion of items in the document promptin An item was rated as such when it
clearly promoted one of these aforementioned diteither with the acknowledgement that it
is important or with measures put in place to suppbe implementation of CPTD in
accordance with the criterion. As each documerst hery different levels of detail, a
proportion of each occurrences rather than an atessolumber served as a basis to rate each
criterion. Occurrences varied from zero to morantfive and were ranked accordingly as:
absent, low, moderate, or high for each documéngeneral ‘mean rank’, pooled from each

analysed document was then assigned to each aniteri

b) The analysis also explored the possible polimpdct on teachers’ selection of effective
professional development, according to differemtikattes identified as contributing to the
successful implementation of policies. The sebbctiteria were based on the policy attribute
theory, inspired by Weber and William Boyd’s wrdiand developed by Peter and colleagues
(Porter & Brophy, 1988; Porter, Kirst, Osthoff, $insion, & Schneider, 1993; Schwille et al.,
1988). It has been used in the literature to etalthe impact of different policies in various
contexts (Berends, Chun, Schuyler, Stockly, & Bsigg@002; Clune, 1998). The theory
identifies attributes that contribute to effectipelicy implementation. The three following
criteria were selected and analysed based on atrpaper on the impact of policies on CPTD
in the United States (Phillips, et al., 2011): gstesicy, authority and power. Specificity and
stability were considered inadequate for analy$ithe present documents, as they pertain

mainly to curricular attributes or school policies.
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Consistencyrefers to how much the different policies or recoendations are aligned and
support each other. Consistent policies shouldptement and reinforce each other. It was
shown that in a context of educational reform, #ignment between the state standards,
assessments and teacher professional developreestrisng measure of consistency (Schmidt
& Prawat, 1999). Moreover, data suggest that ildcde the most important factor to incite
teachers to take part in such CPTD activitieseast for high-stakes subject areas (Phillips, et
al., 2011). It was therefore examined if the st@guires a standard test aligned with the
prescribed outcomes as a first measure of consisteifrurthermore, in the context under
study, the alignment of professional developmenhvgtate standards are critical. We
consequently examined whether some provisions we@e in the policies to ensure that all
teachers would have access to information aboutéleprescribed competencies and PCK of

their subject via a minimum of aligned teacher pssfonal development.

Authority refers to how well the policies are supported bBwd, incentives, financial

provision etc. Rather than threatening schoolstyidis or provinces, authority indicates the
value that the state gives to a policy by the cameant associated with it. Policies were
therefore considered authoritative if they presmitime and/or allocated funds to continuing

professional development.

Power is, on the other hand, associated with rewards thnehts. It is represented by
sanctions when schools or teachers do not meetfisperiteria, or by rewards such as pay
increase or promotion when the guidelines are fiakh. Policies were therefore analysed for
consequences attached to the non-respect of the atipulated in the CPTD documents
database, or for rewards associated with complismtigem. Even though the positive impact
of power on policy implementation was clearly destosmted (Berends, Bodilly, & Kirby,

2002; Datnow, 2000), some research findings shaw ithcan be associated with short-term
implementation. On the other hand, authoritativéicigs would lead to more sustainable

results (Desimone, 2002).

Overall, the investigation serves to:

l-expose whether the documents provide adequatkamee to offer quality professional

development (Desimone’s research-based criteria)

2-expose whether the policies have the charadtarisf a successful implementation to lead

teachers into adequate professional developmelityitribute theory criteria).
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The following section describes the analysis ofSoeith African (KZN) documents, followed
by the ones from Quebec (QC), and a brief discas&iohighlight the implications of the
findings.

4.2 South Africa

In the South African review, a database contairliifg Sciences FET phase (emphasis on
grade 12) CPTD policy documents was created. & database, a National Curriculum
Statement (NCS) teacher workshop document wasdadlualthough not a policy document.
It was selected as it has been designed and igyug® government for a weeklong workshop
targeting all teachers. It gives indications relgay how the Department of Education
envisage CPTD and affects directly teachers’ actessformation about the intended
curriculum. The other organisations dispensing BRIl be guided by this document, which

can therefore influence the delivery of such ati@isi

Although CPTD responsibilities are jointly sharedhwthe provincial and local governments,
the KZN department of education clearly statestsaenly reference to CPTD in its strategic
plan (KZN Department of Education, 2010), that tkel follow the National Framework for
Teacher Development in South Africa (DepartmentBakic Education & Department of
Higher Education and Training, 2011). In fact tkisy document, based on the Teacher
Development Summit held in 2009, is the guidinguoent for all instances involved in
CPTD. It explains why most of the documents regiéwre documents issued by the National

Department of Education (Department of Basic Edanatince 2010).

4.2.1 Policies according to the selected criteria

In general, the documents often refer to reseaasiedh evidence and in many instances clearly
state what ought to be implemented for adequateDCPThey also acknowledge the general
situation in South Africa, based on different rép@nd make general recommendations about
specific South African problems, such as HIV/AID&)senteeism, under qualification of
teachers etc. For example, the National Policymesaork for Teacher Education and
Development states that “many teachers’ poor cdneéand content knowledge contributes
to low level of learner achievement”. It also etathat “continuing professional development
has the vital role of equipping teachers to undterthis task [prepare learners appropriately]”

(Department of Education, 2007b, p.13). In paléicthough, it is not clearly stated which
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actions are to be taken, and refer to the teaclstatsitory body, South African Council for
Educators, (SACE) to monitor and accredit the CR®Drses, via a professional development
(PD) points system. It clearly states that: “tHeTO will succeed only if the recording of PD
points, data capturing, and monitoring can be aptishred quickly and adequately” (p. 21).

Content focus The NCS Training Manual for Life Sciences (20@6tompanied the nation-
wide weeklong (35 hour) workshop available befdre implementation of the NCS for Life
Sciences in Grade 10 in 2007. It comprises amezséiction (15 hours) on subject statements.
However, according to the document as well as basadterviews performed with teachers,
the workshop did not include enough subject corgentse The section on subject statements
was dedicated to the introduction and enumeratioth® learning outcomes and associated
skills and approach, as well as a review of theedrto cover, without giving particular tools
for teachers to apply in the classroom. Howevet gection oindigenous knowledge the
Life Scienceswas introduced, including teaching and learningtemal to support it.
Consequently, a very low proportion of the workshgs dedicated to new subject content;
some difficult subjects, such as evolution, werefoomally introduced to teachers before the
first year of implementation, if at all, althouglost teachers were unfamiliar with the concept.
Subject advisors, should the district have oneewvadt to decide if, how and when they should
introduce subject content. Policies about roled gualifications of subject advisors, who

have the particularly critical role of ensuringstisrucial task, are unfortunately lacking.

The other policies examined do not prescribe ape tgf professional development but all
strongly emphasises the need for increasing cokteawledge and qualifications for teachers,
based on research findings indicating that this avas a major deficiency in South Africa.
Specifically, the Integrated Strategic Planning nkgavork for Teacher Education and
Development in South Africa (thereafter referred a® the Plan) (Department of Basic
Education & Department of Higher Education and fiireg, 2011) highlights the need for
‘pedagogically sound, content rich courses’ focteas. Accordingly, the most recent policies
such as Schooling 2025 (Department of Basic EdutaR011a) states ‘increasing subject
knowledge’ as one of the five priority goals. Tassociated technical report also targets
under-qualified teachers for focused interventionedeed, although 90% of public school
teachers have more than three years of trainivgastreported that the initial training, at least
prior to 1994 was not adequate: “However, oftengiteeservice training of teachers was not of
a sufficient quality. It is important to bear irind that most teachers entered the profession
before 1994.” (Department of Basic Education, 20¥1406). Another issue is that many

secondary school Life Sciences teachers have thisite four years of teacher education, but
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have not specialised in Life Sciences. SACE tteedlamp down on teachers teaching out of
their subject area, but the practice continues. ZNKEducation teacher, personal

communication, 2013).

Active learning. The NCS Training Manual for Life Sciences (2006)w8k that opportunity
for active learning was highly promoted. All teach present at the workshop would have
come in contact with a type of teaching that woalw time for reflecting on different
practices. Indeed, each lecture presentation whswied by an activity, most of them
promoting active learning such as: answering a &est discussing results, question-and-

answer activities, critique of text or student watksign of new material etc.

However, none of the other policies examined meetibthat any form of active processes

should accompany learning, for teachers or learners

Duration. The NCS Training Manual for Life Sciences (200&tda for a week, which gives
the participants enough time for adequate learrtigy dramatically lacked follow-up.
Teachers who participated in the workshop did retehproper ways of questioning the
learning material after a classroom trial, but mesegiously, new or absent teachers did not

access the basic information.

The Education Labour Relations Council (ELRC) ragoh No.7 on the workload of

educators stipulates that educators may be requireattend up to 80 h of professional
development per annum, outside of their school dawas actually suggested in the technical
report of the Plan that time should be allocatedh®y schools for the CPTD to take place,

offering different modifications of the school westhedule to accommodate CPTD.

It was however reported by the Education, Trairang Development Practices SETA report
(ETDP SETA, 2010) that the current format of CPTBered by the Departments of

Education is too short, being generally a onceamifkshop per year.

Coherence The NCS Training Manual for Life Sciences (20@@)s highly coherent with the

curriculum and associated documents, as the maethowstruction was in accordance with a
learner-centred, constructivist form of learningll sessions targeted the introduction of the
new curriculum or its associated requirements. tNbshe workshop focused on the different

outcomes of the Life Sciences curriculum, with E#8s on guidelines on planning and
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assessmeht It was also coherent with teachers’ prior knalgle as a section was dedicated to
comparing the new curriculum with the previous oeegouraging teachers to pinpoint the
new areas. However, the workshop was deficierstuinject content tools and material and

therefore lacked coherence with classroom actsvitie

Documents other than the NCS Training Manual fofe Lsciences (2006) do mention
alignment of the CPTD with national policies as Ivasd with teachers’ needs, with a strong
emphasis on research to assess teachers’ needsPlarhtechnical report highlights the need

to transfer responsibilities to local authoritiesatiow for context-adapted CPTD.

Collective participation. The NCS Training Manual for Life Sciences (2006lpwat for
collective participation as it was highly organis@und group work. It would thus favour
communication and interactions between Life Scienma&chers of different backgrounds.
Some activities were done with a partner and othergarger groups. In other policy
documents, it is strongly recommended to foroiuster group, which in principle could also
allow for interactions and professional developmenEor example, the Plan strongly
recommends that teachers work in such communitfelkearning. Subject advisors and
Department officials have also reported trying tonpote the creation of cluster groups

(personal communication, 2011).

Consistency. Policies were judged consistent if the state regua statewide test that was
custom-developed to match state content standaris.the specific case of grade 12
(matriculation year) in Life Sciences, the stateeslaequire such a test (matric exam).
Underperforming schools also had four provincialreloped common tests during the year,
whereas other schools could choose to adminisem thr not. Also, in addition to the
weeklong initial workshop, yearly workshops areeo#d to teachers by provincial officials

(subject advisors) to provide information about ¢herent changes. Additionally, a process of

® Teachers’ lesson and assessment plans had to denshnd approved during a process
called mediation. These new requirements-amongrettpanned out to be contested by teachers for
taking too much time away from classroom work fitttel input in returns (SA interviewed teachers,
personal communication).

" A cluster is defined as a group of schools in thme geographical location such that the teachers of
these schools can meet regularly for the purpodeprafessional development and sharing of
ideas/resources (KZN, Department of Education, 201113)
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mediation by peers and/or subject advisors wagnppiice to assess and give feedback on the

assessments and class activities offered by tiobeezato ensure policy alignment.

Authority. In this case, state policies definitely requiret tfirme be set aside for professional
development, and that some funds are made avaitableachers to participate in such
activities. However, concerning the yearly departal workshop, a subject advisor reported:
“[...] we've called teachers to come in grade 10ab@l 12 on both days. Teachers are telling
us that the principal is not releasing them” (Pg@ealrsonal communication, 2011). Another
subject advisor continued: “But they are not predaio come weekends. We set workshops
on weekends, it's voluntary and they don’t comeu yget a handful.” (Rani, personal
communication, 2011). Although the ELRC agreent&uaiucation Labour Relations Council
(ELRC), 1998) specifies that professional developinie the teachers’ responsibility and that
it should be done outside school time, it is spedlify stated in the Plan that budget and
replacement should be provided to teachers so aheyfulfil the recommended 80 hours of
CPTD. However no such provisions are actually made therefore the policies and
recommendations, although pointing towards autpoaite not supported by funding or time

allocation to teachers, which considerably redteeatuthority of the policies.

Power. The guardian of continuing professional developm8&AtCE, is responsible for the

implementation of a point system designed to meonieachers’ CPTD activities. It is

associated with a minimum of 80 hours of professliatevelopment per annum. CPTD
requirement is part of the Integrated Quality Maragnt System (IQMS), designed for
teachers’ development appraisal and performancesunement, as well as whole school
evaluation. The evaluation is for the purpose affary progression, grade progression,
affirmation of appointments and rewards and ine@sti characteristic of a policy with power
(Education Labour Relations Council (ELRC)2003). addition to incentives to teachers, the
identification of low-performing schools for remation interventions, also characteristic of

policies with power, sums up to give strong poveethie South African CPTD policies.

It should however be noted that the Plan specifie$ the system of points should not be
associated with a pay increase or professional rexdvaent, as it undermines the intrinsic
motivation of teachers to attend CPTD for their opmofessional satisfaction. There is
therefore an acknowledgement that power should beotthe way to direct teachers in

professional development, but it has not beenattein the policies.
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4.3 Québec

In Québec, the original reform documents ‘A newediion for success’ and ‘Quebec schools
on course’ acknowledged the general need for teaclpeofessional development and a
separate body, the Comité d'Orientation de la Ftionalu Personnel Enseignant (COFPE)—
Counselling Committee on Teacher’s Training—wastimsonalised to advise the Minister on
general orientations about teachers’ initial anrdervice training. Also, a separate division of
the Ministry of Education, Leisure and Sports (MELIA Direction de la Formation et de la
Titularisation du Personnel Scolaire—Direction efifanent Staff Status and Training of the
Scholastic Personnel, was mandated to define andtste the initial as well as continuing

formation of all teaching staff and education mamagmanaging the associated budget.

The Québec’s reform movement was strongly chargettrby a high decentralisation of
powers from the Ministry and School Boards to tbhhowls and teachers. Accordingly all
professional development decisions are ultimatefytb the teachers, with guidance from the
school principal who is responsible for offeringBwpportunities, responding to the needs of
the teachers. This type of regulation underlirfes will for coherence of the professional

development with the teacher’s environment and itstbwn development level.

Despite a general document describing the intenoiéehtations of teacher professional
development, Orientation for the Professional Depelent of Teachers (Ministére de
I'Education du Québec, 1999), the only policiesnactlirectly on CPTD are the Education Act
(c. 1-13.3) and An Act to Promote Workforce Skiisd Development and Recognition (c. D-
8.3).

The relevant sections are the following:
1- Education Act:
a. A teacher shall take the appropriate measurestanaand maintain a high
level of professionalism (c.22, s.1).
b. The principal shall see to the organization of spabfessional development
activities for the school staff as agreed with skeff, in accordance with the

provisions of the applicable collective agreeméot36.21, s.3).
2- An Act to Promote Workforce Skills and Developmeartd Recognition: Every

employer whose total payroll for a calendar yeaceexls the amount fixed by

regulation of the Government is required to pgvate for that year in workforce skills
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development by allotting an amount representinteast 1% of his total payroll to

eligible training expenditures (c.3, s.3).

In addition, the collective agreement between theegnment of Québec and teachers of the
French school boards, which include the majorityeafchers, stipulates that the school board
should allocate an amount of $240 per annum perh&a the amount should be used

according to a local or regional agreement butopgntion of it shall be used for professional

development (CPNCF, 2011)

Additional research to find subject-specific docmta¢ion was unsuccessful. The ‘Direction
de la Formation et de la Titularisation du PersbnBeolaire’ refers to ‘Direction des
programmes—programme directorate; the person reggerfor the Science and Technology
programme stated: “It should be mentioned that NHELS [Ministére de I'Education, du
Loisir et du Sport] does not intervene in the cohtef continuing education offered by the
school boards” (email communication, 2013). Theamef because of the limited official
documentation in Québec, the documents reviewednareower than in South Africa.

Nevertheless, they are analysed below with the saitegia.

4.3.1 Policies according to the selected criteria

Content focusThe plan of action for the reform of the educatsgstem points out that CPTD
should focus, among other points, on upgradingheacin their field of study, hence pointing
towards content focus and PCK-oriented professiateelopment. In the document
‘Orientation for the Professional Development ofadlkers’ (thereafter referred to as:
‘Orientation’), there is a strong emphasis on alfgreachers to acquire integrated skills. The
document mentions moving “beyond in-service trainigeared to the acquisition of
compartmentalized knowledge to in-service traingegwred to the development of integrated

teaching practices”.

Active learning.Once again in the Orientation document, there afewamentions of the
previous models of CPTD involving only passive lentg and a will to move away from it,

suggesting action research as a possible solution.
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Duration. The Orientation document does promote professipatadin and lifelong learning

through integrated CPTD, without specifications whbow it should be addressed. It
recommends that schools and school boards adoptharemt approach to professional
development. There is thus acknowledgment of thednfor activities that span over an

extended period of time.

CoherenceThe entire decentralised vision of the continuingfgssional development and the
changes in legislation to accommodate it showripgortance that the government is giving to
CPTD that would be coherent with teachers’ neeul.thé Orientation document, there is a
high emphasis made on how the activities shouldrédevant to teacher’'s professional
environment. A change in delivery method is alscommended, in accordance with the
socio-constructivist learning advocated, which nsaltee policies highly coherent, both with

the teachers’ classroom and with the reform bamgemented.

Collective participation.The Orientation document, as well as the Plan,megend forming
communities as a source of lifelong learning. Withdetails or suggestions of format, it is

nevertheless acknowledged that learning commurstiesld be promoted

ConsistencyAt the time of the research, the state was initiptk criterion-referenced test to

match the standards in sciences, in secondar}choo® had been offered the choice to use it
the previous years and it was becoming mandato30i®. It was therefore considered a
consistent policy as teachers reported feeling guaigh cover the entire curriculum content
because of this test (interviewed teachers, persmmamunication, 2011). Hence it increases
the likelihood of the teachers attending conteruéed CPTD. However, no regulations

would ensure that teachers have minimum accesfdonm-related information.

Authority. Many different documents aim at organizing awgltof professional development,
without properly regulating it. In the Orientaticdlocument, one passage mentions that as an
incentive, different possible ways of formally rgo@wing CPTD are considered. However, it
ends with: “Finally, it should be remembered thith@ugh such means of recognition have
their place, they should not overshadow the impaoeaof intrinsic motivation.” (p.16). The
Education Act also gives the teacher responsibfity his or her own development. In
addition, a 2002 amendment to An Act to Promote kidoce Skills and Development and
Recognition implies that school boards have tocalle at least 1% of its total payroll to

training, so funding backs up the policy, showingeal commitment to encourage teachers to
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commit to professional development. This fundiag be used to fund such activities or for a
replacement to allow teachers time to attend CPThe Education Act also stipulates that
school principals have the responsibility to enssurigable CPTD activities are available and
the Ministry funds programmes for universities vilagtto initiate development programmes
for teachers. In addition to that, teachers re@egthis commitment and comments from them
lead to understand that the policies are indeediegbjin their schools. Together, these
policies show strong authority by trying to motaeachers to attend adequate professional

development activities.

Power.If authority comes out as a strong commitment & lgyislation and policies, there is
absolutely no power given to these documents. Hearac schools and school boards are
completely free to evaluate the best way to develofessionally and no sanctions or control
can be imposed on them. In fact, the COFPE regptmgiscussions from the Quebec
Professions’ Office to instate a professional badych could inspect teachers and prescribe
professional development, summarizes the geneaghé’s vision of the idea: “Individual
inspection would go against the reform [...] whicts fin a context of school accountability.”
(Comité d'orientation de la formation du persorerteignant, 2002 p.25). The project was
never pursued. According to a government officlake to the Minister at the time of reform
implementation, the lack of accountability in Quélsecritical and go beyond a lack of power:
“I could never know how the money was spent [...] #oeountability in Québec is ‘yes we

have spent the money’, that's about it” (persomahiciunication, 2011).

As repeated in the documents, professional respititysiought to be enough to motivate

teachers to get involved in CPTD adapted to the@ds.
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Table 4.1. Summary of CPTD policy characteristicKwaZulu-Natal and Québec.

Recommended features KZN-South Africal Québec-Canadal
Core features of CPTD from Desimone (2007)

Content focus Moderate/ high Low/moderate
Active learning Low Low/moderate
Duration Low/moderate Low/moderate
Coherence Moderate/high High
Collective participation Moderate/ high Low/moderat

Policy attribute theory from Desimone (2011)

Consistency Moderate/high Moderate
Authority Low/moderate High
Power High Absent

4.4 The intended policies: a brief discussion

A first distinction between South Africa and Québepolicies pertains to how much it
provides guidance for what should be addresseddarCPTD activities. In South Africa, the
research-based features for adequate professiemalagppment identified by Desimone (2007)
tend to be emphasized in the national/provincidicpalocuments—content focus, coherence
and collective participation whereas the oppogtadtable in Québec. The non-prescriptive
model in Québec demonstrates the strong deceatiahis will, consistent with the
expectations of a developed country where moshe&racare assumed to be qualified with a
strong level of professionalization. It could thfere be argued that a professional ethic will
push teachers towards adequate professional deweidp activities without having to
prescribe the content of it. However, it has bgleown in the United States that even though
70% of the teachers choose their own CPTD actiitaly a few of them actually participate
in content-focused training (Garet, et al., 200Qjithin the features proposed by Desimone, it
is interesting to note that content focus was datexd to have the most influence on teacher
practices (Desimone, 2011) and that it is the featmost emphasized in South Africa.
However, in Québec, coherence is the strongestrisalemonstrating either the resistance of
teachers to some form of control, or a genuinemek on teachers to keep up with completely

new prescribed practices.
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As for the characteristics of implementation idéeti by Desimone (2011a) and formally
expressed in the policy attribute theory—consistemaaithority and power—it is remarkable
that in South Africa, policies have a high powed aome authority attached to them, tending
to force the teachers into professional developrretrieast in the short term. In Québec, an
approach using authority rather than power was,usil incentives put in place rather than

laws.

The findings also show that in a context of underfgrming schools and under-qualified
teachers, South Africa will promote extrinsic mation by introducing external incentives to
attend CPTD whereas self-regulated learning is ptechin Québec, where a high level of
professionalization is already attained. The p&werolicies to push teachers into adequate
professional development observed in South Afrmalctin principle level the inequalities, at
least on the short term. The new policy framewaakso point towards a longer term,
mentality-changing climate with more authoritatittean powerful policies. In Québec, the
latter approach is grounded in assumptions thateesgnised by Fullan (2007), schools are
collaborative environments conducive to life-loegining. It also seems to assume that these
ideal circumstances are attained without any fofrguidance and that a majority of teachers
are going to spontaneously make the efforts tonmdlsde the new content, pedagogy and
philosophy associated with a large scale competbasgd reform. It is critical to assess the
impact of such policies in order for developing iewies to adjust their policies accordingly as

their context evolves.

The CPTD documents are overall in accordance witlearch findings and recommendations
summarised by Desimone (2009, 2011) and the diftexe observed are well adapted and
context-dependant. However, both systems of cascadheavy decentralisation do not
provide for a uniform or at least a minimum levél@PTD in the reform context. In this

context, where the pedagogy, curriculum and prograsmare so drastically changed, the
educational community is unanimous about the ctucla of CPTD. It is therefore surprising

that the basic needs should not be ensured. TGherésources involved in such reforms could
justify a rearrangement of the school calendautrantee quality professional development to
all teachers. The politics around teacher’s oggtiins or unions is often mentioned as a
reason for not having such policies (Departmeritiais in South Africa and Canada, subject

and pedagogic advisors: personal communicatiori 201
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Now that the message is so clearly whispered, litbgi interesting to see if or where it gets
distorted. Whether the policies do get through itmplementation phase and how the

implementers and teachers perceive it is explardldd next chapters.
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Chapter 5. The implemented policies

To understand professional development and its ¢inpa reform implementation, the last
chapter explored continuing professional develognolicies in the two contexts under
study. Although some gaps were found, it showed policy design generally aligns with
research findings. The second research questiptorexl in this chapter pertains to how
professional development is implemented and whatofa account for the observed

implementation.

5.1 Methods

The analysis was performed in four different ways:

Firstly, CPTD activities attended by teachers amalysed with regards to the analytical
framework’s criteria, also used to explore profesal development policies (see Figure 1.3).
One CPTD activity attended by each teacher wasrebdeand audio recorded (Montréal) and
video-recorded (Durban)—due to the diversity of #ivities and the numerous people
involved, video recording was not possible in Méatrfor ethical reasons. Scan sampling was
performed, coupled with discontinuous sampling ataits of the activity were precisely

described every five minutes or at shorter interviahecessary.

Secondly, the Reform Teaching Observation Prot¢RdIOP) (Piburn & Sawada, 2000a) is
used to evaluate the degree of ‘reform teachingthef CPTD activities. This tool was
developed in the United States to assess how otasspractices reflect the science reform
principles being implemented. Although designeddassroom practices, the tool was used
here to assess the level of reform teaching prekeinig CPTD activities, as they also should
be aligned with the prescribed reformed pedagodydeed, as shown in chapter 4, the
documents recommend that continuing professionaéldpment should move away from
traditional teaching and adhere to a collaborativeye constructivist-orientated approach.
Since science reforms in Québec as well as in Sifiiba are based on similar constructivist
principles to the one implemented in the Unitedt€ta(Department of Basic Education,
2011b; Department of Education, 2008a; Ministérd'Baucation, 2010; National Research
Council (NRC), 1996), the RTOP instrument was ocdei®d suitable for this study. The
questions composing the protocol were analyseduddgability, thus assuring validity of the

instrument. In addition, Park and colleagues (2Gbund that RTOP is related to teachers’
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PCK and although they did not infer a causal retethip, it is also appropriate to explore the
evidence of PCK in the analysed activities. Tha tmnsists of five sections; the first two

comprise researcher’'s observations such as denfugrapta and classroom environment
information. The last three are divided as folloge lesson design and implementation, (b)
content (two subscales: propositional knowledgerécpdural knowledge), and (c) classroom
culture (two subscales: communicative interacti@hstudent/Teacher relationships). The
three latter sections comprise 25 items rated fdefmever occurred” to 4="very descriptive”,

for a maximum score of 100, reflecting highly ref@d teaching. The 25 items can be found

in Appendix B.

Thirdly, interviews with Department/Ministry of Edation officials and subject advisors’
were also performed and audio-recorded to exammudebatter understand how they perceive

continuing professional development’s impact orchess.

Fourthly, observation of Vusi and Samantha’s clugteup was performed on three different
occasions. Details of the activity were precisedsaibed every five minutes, or at shorter
intervals if necessary. However, Vusi was absenibfie session whereas Samantha missed
two. Also, two moderation sessions were obsergad,with Premilla and the other one with
Vusi and Samantha. In these sessions, teacheredurieed to show an example of learners’
work and lesson plans to the subject advisors, niahtbat ought to be previously signed by a

school colleague and the principal, to allow commmemd suggestions from different sources.

To contextualise the findings, the first sectiorgamts a summary of the implementation

situation in South Africa and Québec at the timgvofing (end of 2012).

5.2 Implementation Situation

5.2.1 South Africa

Although the CPTD documents in South Africa werdttem in accordance with research
findings and were considered appropriate for theated, it was found that little
implementation of these policies has actually tgdece. Indeed, the cornerstone of the South
African continuing professional development polite IQMS, is not yet implemented in
schools. It was found that, in 2009-2010 “Only @¥%schools visited could be considered as
having fully implemented the IQMS” (Department oadic Education, 2011a, p. 138). A
Department of Higher Education and Training Offi¢@HET) official added: “The IQMS has
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been really problematic from the teachers’ perspednd it is one of the things that was
highlighted significantly in the summit. That IQM&s not doing the job that it was intended
to.” (Personal communication, 2011). Moreover, 8%&CE points system (PD points) is still
not operative in schools, as exposed by the foligwtorrespondence with a SACE
representative: “We have just completed the CPTDt@nd we are working with the
Department of Basic Education on the CPTD Systeplementation plan. We are likely to
start with phased-in implementation from 2014. Bsw now and December 2013 it will be
advocacy, and putting systems into place.” (Pelsemail exchange, September 2012). The
same situation was also exposed by one of thevieteed teachers: “With regard to
the SACE-IQMS professional development points, ri&ally not sure if they do apply? At
school we fill in the required details and all wet dpack is the standard 1% increase
annually! | do not know of any other teacher thats more than this and if they do I'm not
aware of it” (Pirindha, 2011). Therefore, as digahown above, the key aspect of the policy
is not yet implemented and some teachers are nateaaf whether they should be doing
anything about it. However, it was clearly statedhe Framework for the National Strategy
for Learner Attainment (NSLA) that: “the CPTD wilucceed only if the recording of PD
points, data capturing, and monitoring can be aptisheed quickly and adequately”
(Department of Education, 2007b, p. 29).

Therefore, in South Africa, critical CPTD policieshich were found to be adequate and

context-relevant, have yet to be implemented ntuma L0 years after the reform initiation.

5.2.2 Québec

In terms of implementation of the policies, Quélzein a much better place than South Africa,
considering that the main goal of the policy chamges to decentralise powers from the
Ministry of Education to the schools and teachdtss actually decentralised to a point were
accountability is vague and rather poorly appliedd Ministry of Education official

commented on the situation: “Continuing professiodevelopment is so decentralized in
Québec that we, at the Ministry, don’t know whatttare actually doing at the school board
and school level.” (Personal communication, 201However, the intended policies are
implemented and the incentives to attend professidavelopment activities are available to
the teachers. Marie-Anne, in response to a questgarding the cost of a professional
development activity, reported: “Well it [the refzation fees] was all paid for by the school.
We paid transport and then with the receipts, thay us back [...] It was during school time

and the school got a replacement for me” (Persooaimunication, 2011). The other two
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teachers also corroborated that they could atteofitgsional development activities of their
choice. Therefore, the decentralised powers da g®achers responsibility for their
development, as intended in the policies. Whethisrresponsibility is profitable and results
in the selection of adequate professional developriseexamined by analysing the activities

attended by the selected teachers.

5.3 CPTD activities

5.3.1 South Africa

The activities attended by the South African teeshgere uniform, as none of the three
teachers selected ‘external’ professional developraad only attended the workshop from
the provincial Department of Education. Althougladhers were from different schools and
districts, they were part of the same circuit ameréfore the subject advisors offered the same
workshop in the different districts. The analysifl first present the activity with regards to

the selected criteria followed by the RTOP analysis

The annual workshop was subject-specific but natesspecific and therefore included Life

Sciences teachers from grade 10, 11 and 12. Mo#teotwo-day workshop was in the

lecturing format with PowerPoint presentations.reehsubject advisors presented on various
themes. The senior subject advisor begun withreopal touch, congratulating and thanking
teachers for their work. He followed with an irduztion to the workshop, asking teachers for
their input; however, none of the teachers respdndehe remaining of the day consisted of
presentations on various topics starting with Ipsar Life Sciences’ results across the
province, highlighting the questions with low pasges. The other two subject advisors
presented on different administrative requiremeassyell as on content-related topics. The
second day also mainly consisted of lecturing fribia subject advisors, with an external

presenter discussing how a particular software ccaunlhance teaching. He presented on
evolution to demonstrate the software possibilitiecBeachers were asked twice to work in
team on a given topic. The workshop is discussdddvb based on the selected analytical

criteria.
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Selected criteria

Content focusNearly half of the workshop was dedicated tovititis that contained content-
focused material, or related to ways to teach &opdar topic. The topic was selected from
what was considered difficult topics based on tlevipus year's standard test results (matric):
linking molecular studies with evolution. Theresmherefore a significant proportion of the
workshop focused on content and electronic matesualh as PowerPoint presentations,
exemplars of ‘hands-on’ activities or official dowents were distributed to the teachers. A
retired teacher, colleague of the senior subjevtsad presented self-designed software and

made a content-focused presentation to demonsti@aoftware possibilities.

Active learning Each day ended with a group activity that lastetiveen 10 and 20 minutes,
where teachers were asked to actively reflect asscbom management or a topic from the
syllabus. However, the observation of these a@#/ishowed that only one or two groups out
of the 10 to 12 groups were discussing the taskaaid. Also, each group’s work was
supposed to be collected and compiled for redigiob to the other groups. All the teachers

interviewed did not receive the compiled work a &md of the term.

Duration. As mentioned, the workshop was a two-day workshdgch started at 8 am and
finished at 2 pm. However, the workshop actudiyted at 9 am and only 3.5 hours per day
was compiled as working time, the remaining timmgpéost between presentations, in breaks
or questionnaires to fill. There was no followswprkshop during the year but teachers were
free to contact the subject advisors for help. kv, the underperforming schools receive
frequent visits from subject advisors, mainly to demate their work such as student
assessment, lesson planning etc. A subject adp@noted to the lack of time as the limiting
factor for increasing the impact of the workshopte also mentioned the lack of follow up for
their own training as a source of under qualifmatior some subject advisors (Paul, personal

communication, 2011).

CoherenceThe workshop was highly coherent with both thaqgies being implemented and
classroom practices, as content along with learaing teaching support material (LTSM)
were distributed. However, a significant proportiof the time was dedicated to the
enumeration of a long list of schools and studesrfgpmances. Designed as a diagnostic
analysis, it was covering learners’ weaknessekearptovince, without being entirely relevant

to individual school or teacher.
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Collective participationAlong with active learning, collective participati was only allocated

a very small proportion of time and was not guitlgdhe subject advisors, hence discussions
easily moved away from the subject. During bretdachers were discussing in small groups,
giving them the opportunity to meet Life Scienceachers from other schools. Hence the
workshop itself is an opportunity for collectiverpeipation although guided activities were

lacking.

Vusi and Samantha were members of a cluster githg.hour-long sessions took place in a
neighbouring school at the end of the school-dBye first meeting was lead by a chairperson
who presented a few logistic issues followed by elextion of the executive committee—

chairperson and secretary. The remaining time spast forming groups of teachers in each
grade to plan controlled tests and assessment. tWwhbeother sessions were limited to

exchange of assessment material and individuah&aavorking on a particular section of the
upcoming assessment in the computer lab. Moshéeaavere using the exemplars given in

the workshop, or from previous ones, as a guidedtiing assessment task.

The Orientation Booklet for teachers distributedimy the workshop (KZN Department of
Education, 2011, p.13) contained a list of suggkesigivities as well as guidelines on how
cluster groups should be managed but out of theativities suggested, only number 8:
Setting common assessment tasks, was observedydhenthree sessions attended by the
researcher. The documents strongly encourageectiolb participation, particularly through
cluster groups. In an interview, a DHET official ted: “It's going to rely [the new
professional development plan] on continued collation and co-ordination, which | think
has been a facet missing in the South African teradbvelopment experience [...] if we can
set up that kind of structure in the country, asrib& country — strong teacher bodies that drive
learning, learn with and from each other and ussdhas the context in which this kind of
training can take place. | think it will work bette (Personal communication, 2011).
However, the interviewed subject advisors repottieat very few districts succeeded in

forming functional groups.

In addition, the observed moderation sessions k@ not conducive to learning. For the
first one, as the subject advisor was absent, Heeatted in his name and looked over and
signed her colleagues’ work. However, it was obsgithat she did so very quickly, without
giving any feedback or reading the work presentelgler in detail. During the second session
observed, a subject advisor was present and sigasis and Samantha’s work, also without

feedback and little attention given to the workgemrted. Only limited conversation occurred,
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generally not around pedagogical issues. Howeltgugh teachers did not spend much time

at the session, the atmosphere was amicable.

RTOP

The workshop in Durban scored 26 out of a possible points on reformed teaching. The
central reason for this low score was that therentiorkshop was devoted to lecturing,
without much participation from the learners (tesxs), which resulted in a very low score for
Lesson Design and Implementation as well as Praaéd{nowledge (3 and 1 out of 20,

respectively). All the items referring to studemvalvement were either absent of
underrepresented. Indeed, according to the prbtetadents should be the starting point of
the lesson, with discussions and questions guittiagrientation of the teachers’ intervention.
The traditional lecturing format shown during therkshop is not conducive to such an
approach. However, strengths were observed inptesentation of fundamental concepts
presented such as molecular foundations of evaolutidlso the respectful atmosphere during
the workshop and the patience shown to learnere d@nopositional Knowledge and

Classroom Culture (student/teacher interaction) kighest scores. Each section and
subsection score is presented in Table 5.1; ddtaiteres for each question can be found in

Appendix B.

Table 5.1. RTOP scores for the South African psitesal development activity.

Item Score
Lesson Design and Implementation 3/20
Content: Propositional knowledge 11/20
Content: Procedural knowledge 1/20

Classroom culture: communicative interactions4/20

Classroom culture: student/teacher relationshipg/20

Total 26/100

Department official and subject advisors’ perceptio

From the perspective of government representativels subject advisors, inadequate CPTD
activities would be a logical consequence of thergualifications and guidelines provided to

the implementers. A senior subject advisor, Paflected on the matter in an interview and
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deplored the lack of professional development thitbgmselves as subject advisors, were
exposed to. However, some of the interviewed stibgalvisors mentioned that a few
workshops were available on specific content—ditggrassessment and evolution (Thabi and
Rani, personal communication, 2011), although thes#shops have been qualified both by a
DHET official and a subject advisor (Paul, 2011Yrdsand miss’ workshops due to the lack
of follow up. Therefore, subject advisors are ftelf taught’, as exemplified by Thabi : “To
speak the truth | was not trained. | was not &dibut | taught myself because | had to read. |
was not sleeping | was reading.” (Personal comnatioic, 2011). As a consequence of the
lack of professional development, qualificationsobject advisors are very often less than the
teachers’ themselves, as expressed by a DHET aiffitivhen the Teacher Colleges either
closed down or merged with particular Universitesme of the people were able to be taken
up by the Universities, [those] who had the kindeaperience and qualifications that the
Universities required in order to appoint stafft bliere were many who didn’'t have that.
Those were either re-deployed as teachers or gecsudvisors or taken up into official
positions, and often not in their area of expert@#en out of the area of expertise, because
they needed to have a post. They were earningaeysahd needed to be aligned to a particular
post, so | think that was one process of how maibjest advisors are in place at present, who
perhaps don't have the necessary expertise thantwed.” He also added: “[...] appointments
of the subject advisors—the leadership level—hasbeghly problematic and largely based
on affiliation to particular unions or in relatiom who you know and a lot of unsuitable people
have ended up being in subject advisor positiol® actually rely on the teachers that they
are supposed to be supporting, to support thempbas the kind of story that people were
talking about”. Although he did not provide supiny evidence and was speaking
anecdotally, he is a senior Department officialwakperience, giving credit to his comment.
When asked about remedial solutions, he clearlyi@dghat it was not to change in the near
future: “[...] but at present there’s nothing in paand it will be reliant on negotiation with
unions and others, around setting minimum requirgsnéor particular positions.” (Personal

communication, 2011).

Paul also commented on the guidelines they weeraidf “It's only recently, about a year or
two ago that there is a document [...] but prioriattwe actually learnt on the job.” He also
added that the material and pedagogy in these Wwopssare highly dependent on personal
experience: “[...] because of my experience now amaervice lecturer, | had a fairly good
indication of what the needs of the teachers wekad based on that | actually developed

programmes to help out, you know to help the teachidng” (Paul, personal communication,
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2011). So not only are the subject advisors sanestiappointed without proper qualifications

but no guidelines and training or need analysigpaveided.

5.3.2 Québec

As opposed to the South African situation, all élcévities attended by the teachers in Québec
were different. One teacher, Marie-Anne, attendecbnference held by a science teacher
association, I’Association pour 'Enseignementaé&ctience (et de la Technologie) au Québec
(APSQ)—Assaociation for Teaching of Science and Tetbgy in Québec, recently renamed
AESTQ to account for the Technology as being pathe Science teaching. The two other
teachers, David and Danny, attended the schoolbas@agogical days as the unique source
of professional development during the semesteeustlidy. The next section will briefly
introduce the three activities, followed by the lgsis based on the analytical framework’s

criteria, RTOP, and pedagogic advisors and depattoféicial perspective.

APSQ conference

The three-day conference takes place every yeawdifferent city in the province of Québec.

Members and non-members of this teacher associat®mvited and can, should the school
management deem relevant, benefit from funding &adher replacement to attend (the
meeting is usually from Thursday to Saturday). sTgriovincial conference consists of plenary
sessions and various workshops from different asgdions, either private speakers or
corporate companies, organised by themes from whitdndants select. Kiosks are also
present for participants to visit at their will, ish consist of private companies demonstrating
their products or promoting activities designed &giences and Technology teachers or
students. In the present case, the title of thd@ectence was ‘Cuisinons la Science—Let'’s
Cook Science’. The researcher was present witheMemne in each workshop she selected,
as well as during lunch and breaks to documentattmeal and informal learning. Marie-Anne

chose four workshops and a visit to the Montréadr@mdome, a scientific museum showing
educational exhibitions and space-related acts/fioe children/students. Astronomy is one of
the new subjects included in the Sciences and oty syllabus with which she reported

having difficulty. The topics of the selected wsinkbp were the following:
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1.Genes in a Bottle. A corporate company presgratihands-on activity to be carried out by
the teachers. The activity kit was sold by the pany with the detailed directions to extract

cheek DNA from cheek cells and to encapsulateat mecklace.

2.WET project. Water Education for Teachers (WEdnsisted of a presentation followed by
activities exemplifying water properties and itsiaal role for life. The animators presented
detailed material to help teachers create learsihgations for their students. The WET
project was initiated in the United States and edtits teachers, following a short course, to

deliver their educational material, now translateéd French.

3.Pop Bridge. Teachers were asked to create aebodgof Popsicle sticks.

Teachers could then help their students to paatieifn an annual bridge-making provincial
competition. It consisted of a presentation exjtey the basics of bridge mechanics followed
by an activity of bridge construction. Marie-Ana@ad her colleague have a school-based

bridge competition.

4.Planting wild leek. Teachers were given insiomg and suggestions as to how to get
involve in wild leek plantations with students,heit around their schools or at different sites.
Teachers also participated in two classroom basauhing activities adapted for the students,

around the theme of ecology.

Marie-Anne also attended two plenary sessions, lwhiere around the theme of the
conference, cooking. They were presentations ddaressed different scientific—mainly
chemical—aspects of food and cooking. Also, betwtbke workshop sessions, she visited the
kiosks and collected documentation on differentdpods and activities. As they are not
formal CPTD activities, the plenary sessions, \isithe Cosmodome and the kiosks will not
be assessed with the formal criteria and for reéafrieaching (RTOP) but will be taken into

account in the discussion around the selectediergech as collective participation.

Pedagogical days

The two pedagogical days attended were differetitertwo schools and each teacher reported
that they are very different within the same schbobughout the year, but rarely consisted of
what they qualified as ‘professional developmeritvdies’. Rather, they are often used as
free time for teachers to grade or prepare classdsr departmental meetings should they be

deemed necessary. The observed days were purpsskelgted to include more formal
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continuing professional development activities. eyftonsisted of presentations on various
themes, from school drop out problems to Informmaitad Communication Technology (ICT)

utilisation in class. They will be briefly desceith here before the analysis.

David’s school pedagogical daylThe day started with a departmental meeting foltbire a
‘grade level meeting’, where all teachers of thmearade were gathering, with the grade
coordinator. The discussions were focused onticgisssues. The afternoon started with an
ICT-related discussion around the use of ICT incation, including the use of tablets in
teaching, social media and electronic communicatioiih parents. It was followed by a
meeting for teachers participating in an ICT projebich gave them the opportunity to get
funding to buy a laptop—which David was part df consisted of a presentation on the use of

‘cloud computing’ in class.

Danny’s school pedagogical dayThere was a presentation in the morning follovegdan
activity for which teachers parted to work in grepyanny’s group consisted of seven
teachers, from different grades and subjects, andids designated facilitator of the group.
Discussions were around predetermined themes,neskigy the principal, and were mainly
pertaining to school issues such as pupil motivatiith regards to dropping out, absenteeism,
assessment, interdisciplinary projects, disciplgseies and ICT. The goal was for the school
to draw a ‘Plan de Réussite’—Success Plan, whicheiant to be sent to the school board for
targeted interventions and collaboration. Theraften also started with a presentation,
followed by the different groups presenting theuhss of their discussion, favouring a

discussion between all teachers in the school.

Selected criteria

Content focusThe APSQ conference offered limited content kremlgke. However, most of
the activities provided tools or activities relatiedSciences and Technologies teaching, and
teachers were experimenting from the learners’geatsse, therefore potentially contributing
to PCK formation. For example, one workshop offevarious activities on water but very
little interpretation of the data or indications lobw to integrate the activities within the
Science and Technology syllabus. It therefore gyipedagogical tools but provides limited
content knowledge. Most workshops began with atghesentation followed by an activity
with very little room for reflective discussion¥he workshops provide, along with the kiosks,
opportunities to explore what is on the market enris of learning and teaching support

material (LTSM) as well as possible activities ghibitions available for the students.
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The pedagogical days, on the other hand, werelgarypn content focus. A high proportion
of the time was spent on logistical school-relassaies such as new library procedures or a
leaking roof in a classroom. The ICT presentaticas an overview of the possibilities of
some software in teaching. It was not focused ciar8es and Technology and therefore not
considered content focus. Consequently, the geseoee for content focus CPTD in Québec

is low to moderate, as presented in Table 5.3.

Active learning All three professional development activities idated a high proportion of

time on active learning, and only a minority of theivities were in the traditional lecturer-

listener format. However, because the learning was concentrated on Sciences and
Technology content, it decreases the relevancki®fpiarticular criterion. For example, there
were highly reflective discussions about how tooggise and motivate a potential drop out
student or what type of technology is efficient floe learners, which brings a lot to the school
culture but little in terms of the identified cnite. Discussions also favour active learning by
promoting reflection on practices and focus on wimatld be changed, and how. The APSQ
meeting was slightly higher in content focus aneréfore makes the active learning more

relevant.

Duration. The APSQ meeting occurs once a year, on a difféopic every time. It therefore
lacks continuity, although most presenters offdiexr contact details for further questions.
The pedagogical days occur every month, whichgsa provision for sustained development
but as reported by all three teachers, they ravfiyr proper professional development and
rather leave time to teachers to catch up on thaiming or grading. Although these days can
be used to attend an externally offered activity, Marie-Anne did, it does not provide

continuity. Overall, duration was not adequaté &cked follow-up possibilities.

CoherenceCoherence with classroom practices was relatiigi in the APSQ meeting but

very low in the pedagogical days. However, theyeveoherent with teachers’ everyday
activities, as departmental and grade level meetiegl with nitty-gritty matters that need to
be addressed for a coherent functioning of the dlchdhe APSQ workshops were mainly
offered in a format that is coherent with the sceeneform policies as it suggested ‘learning
and assessment situations’ (SAE), which has a alemtde in the new Sciences and

Technology programme and favour active learning.
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Collective participationCollective participation was strongly emphasizeali the activities.
The three activities allowed for discussions anthboration among teachers. Activities were
developed so as to favour dialogue. During theagedical days, teachers from different
subjects were meeting together, which also favoutiedussions, although not focused on
content knowledge. Discussions in the two schaaald promote reflection, with particular
remarks such as: “As an educational institutiothink we should value the use of freeware
and be careful if we use materials from comparhas favour monopoly and short term usage
of materials, such as Apple | Pads, which are @bsaifter 11 months on average” (teacher
from a discussion in David’s school pedagogical, @11). At the APSQ, Marie-Anne spent
time—lunch and breaks—with a previous colleagusgussing particular projects or SAE and

their feasibility in class. Therefore activitigsQuébec largely favoured active participation.

RTOP

The RTOP scores were rated for each pedagogicalasiaythe four workshops at the APSQ
meeting were rated independently and then usedltolate the average for the activity. Each
section and subsection score is presented in Babland details of each question’s score can
be found in Appendix B. A summary of the entiralgeis of the CPTD activities in both
regions is presented in Table 5.3. It is importantote here that evaluation of the quality or
accuracy of the content being offered was outside Scope of this study, hence only the

objective theoretical criteria are reported.

The APSQ meeting scored a mean of 45, with the dowaetivity at 34 and the highest at 58.
The strongest items were the active participatibthe learners, as well as the climate of
respect and the connection with real world or otlistiplines. The weakest topic pertained to
the lack of reflection on learning. All four woltksps scored higher in the propositional
knowledge and student/teacher relationship and stowower scores for procedural

knowledge.

David’'s pedagogical day scored 38, with the strehgiems being the active involvement of
students and the respectful atmosphere during d¢tieite. However, discussions were not
focused on important concepts and content knowled8eth propositional and procedural

knowledge were therefore lacking.

Danny’s pedagogical day scored the highest withdb®, to the extremely high proportion of

learner’s discussion and the fact that their idegleyant to their environment, lead most of the

91



discussions, which is a central point in reformctéiag. However, both propositional and

procedural knowledge were lacking as well.

The general RTOP mean in Québec was 46, with ginehnggh lesson design and
implementation classroom culture, although commatiie interactions were lower than

student/teacher relationship. Also, as was the é¢asDurban, procedural knowledge is

systematically lower than other practices.

Table 5.2. RTOP scores for the Quebec’s profeskamaelopment activities.

ltem Montréal | APSQ | David | Danny
(mean) Ped. day Ped. day

Lesson Design and Implementation 10/20 9 11 12
Content: Propositional knowledge 10/20 11 5
Content: Procedural knowledge 6/20 5 8
Classroom culture: communicative interactions 9/20 8 8 12
Classroom culture: student/teacher relationshipg2/20 11 9 15
Total 47/100 | 44/100| 38/100 | 55/100

Note: Montréal mean was calculated from all theévdis and workshops (APSQ), hence

varies from the mean of the 3 activities showea her

Table 5.3. Summary of CPTD activities in KwaZulutdlaand Québec.

Recommended features KZN-South Africa | Québec-Canada|
Content focus Moderate/ high Low/moderate
Active learning Low Moderate
Duration Low Low

Coherence Moderate/high High
Collective participation | Low Moderate/High
Reform Teaching 26/100 47/100
Observation Protocol (from 38 to 55)
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5.4 Department Officials and Pedagogic Advisors’ Percdon

In Québec, the role of pedagogic advisors is simidahe one in South Africa, to inform and
assist teachers to understand, interpret and dpplylepartmental policies. However, their
role is more of accompanying schools/teachers tsvahat they identify as their needs. Here
again, there is no specific requirement to be agedic advisor, and the understanding is that
they acquire their professional knowledge ‘on tbk’.] Most of them will advise many
schools in various subjects; hence their qualificet can be limited with regards to content or
pedagogical content knowledge. Despite this fact as opposed to the situation in South
Africa, the overall opinion of the interviewees what pedagogic advisors are generally well
qualified. However, many of the pedagogic advigeorted that they would require more
assistance and resources to accomplish their mctspecially in the first few years
(Gagnon, 2010). The situation was slightly différien David’s school as it is a private school.
In this school, there was no pedagogical advistdblie, the pedagogic director, is organising
the school in order to provide support to the teestaccording to their needs. Her role is an
administrative one and therefore she was requirgdlaw to have certain minimum
qualifications, such as a diploma in school adnvai®on. Occasionally, when she deems
necessary, she assigns a teacher in a specifiecsubjact as a resource person in the school,
with released teaching time. She reported doinw/fsen the reform was first implemented,
although it is on a voluntary basis and not accomngeh by any form of professional
development. She also, at that time, altered ¢thed schedule to allow one hour and a half
every nine days for meetings with the teachers.etMgs were not an addition to the regular
teachers’ daily schedule and were about the nawtstie of the programme, with the reported
goal of creating a learning community within théaal. In addition, teachers attended subject

specific meetings organised by the private schasd®ciation, once a year.

As opposed to the situation in South Africa, altjominimum qualification requirements are
not necessary, they were given some support tceimght the changes. Indeed, the pedagogic
advisors, pedagogic director and department officgigerviewed all commended the biannual
meetings held by the Ministry of Education durig ffirst years of implementation. The
national meetings/training sessions targeted thaagmgical advisors (1998 to 2008) and
education managers (1999 to 2012), and allowedalmothtion between the different
stakeholders such as university researchers, unaghgational editors, pedagogic advisors
and Ministry representatives. A Ministry of Eduoat official described it as a ‘co-

construction of the reform’. However, he commentedthe ‘battles’ between the different
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schools of thought and Julie, the pedagogical thiremt David's school, criticized the lack of

‘grounded’ guidance that would come out of them.

With regards to the resources allocated to teatkerginuing professional development, a
Ministry of Education official observed that the jovity of teachers do not attend what he
qualified as ‘proper’ continuing professional depmhent and those who attend occasional
meetings are the ones who would find a way to agveirofessionally, with or without

resources. He adds that school boards have abhidget to spend but deplores the lack of

coherent planning associated with it.

5.5 Examination of the Implemented Policies: A brief Dscussion

Overall, the message sent by the policies, whiokdd relatively adequate from the intended

CPTD analysis, seems already somewhat distorted.

In South Africa, the poor level of implementatiendisturbing, more than ten years after the
first year of reform implementation. Although tl&PTD activities, with regards to the
selected criteria, show some strength such asmofioieus and coherence with the policies, the
key point of the sciences reform, which impliesdstut participation and inquiry, is not well
represented. The low RTOP score is indeed indieati the poor understanding of the reform
requirements by the subject advisors. Teachers, valve themselves never been exposed to
learner-centred methods, have no exposure fromatimeial professional development they
attend. This finding is critical as the annual alyment workshop is, at least for the three
teachers observed, the only source of official gssional development. There is definitely a
gap here that does not provide for good implememabf the CPTD policies in the

classrooms.

In Québec, the main distortion comes from the domatnd continuity of CPTD. The
activities observed were more representative of térm requirements, with active
participation and collaboration from the teachersthie different activities offered, and a
slightly higher RTOP score. However, proceduradtvdedge is also lacking. Provision for
teachers to attend relevant professional developamenmade and teachers are aware of it,
although there is not a coherent plan in placeafoontinuum of activities that could lead to a
change in culture. The main obstacle betweentar@td more sustained participation seems
to be the teachers themselves. Notwithstandingniffigidual motivational method to attract

teachers towards CPTD, it cannot assist in reaghiofgssional capital if it does not provide
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for a collaborative, learning culture. They needbe attracted to the activities offered by

trusting that they will impact on their classroomagtices and on them as professionals.

The exploration of the activities show that in $pAfrica, the implementation level creates a
large gap between the design and enactment ofigmliwhereas in Québec, although potholes
were observed, the message whispered to the nettigestill coherent. Analysis of teachers’
perceptions and enactment of continuing professideaelopment will add another piece to

the puzzle in the next chapter.
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Chapter 6. Enacted Policies: Teachers’ Perception

If the last chapter showed an important aspect ridetstanding continuing professional
development, understanding how teachers experigbiégD is the ultimate question,
considering that its goal is to improve instructiamd, in the situation under study, to align
classroom practices with the intended systemic ghanA deep understanding of teachers’
perceptions of CPTD as well as of the factors arifilting this perception is therefore essential
for a full comprehension of how it can impact thgiactices and eventually students’ learning.
An essential point of the present research is tterstand how teachers’ attitudes and beliefs
as well as their context affect how they perceik@gssional development and the impact on
their practices. Teachers’ views on science tegcland learning is an important factor
influencing their disposition to enact reforms.déed, although constructivists’ views are not
a guarantee of successful implementation, epistagiwa! absolutism can certainly act as an
obstacle to change (Da-Silva, Mellado, Ruiz, & Boyl2007). In line with the constructivist
approach to learning, teachers’ preconceptionsngatly interfere with their learning and

therefore influence their perception of CPTD, thwrticipation in it as well as its impact.

This chapter therefore explores research quedti@e tand presents the teachers’ attitude and
beliefs and how they perceive that CPTD can affemin and their practices. The next chapter
studies teachers’ practices and its relation to R¥hich addresses research question four.
General conclusions on this topic will be highligghitat the end of the next chapter and then

discussed in the context of the previous findimgihe last chapter (Discussion chapter).

6.1 Methods

6.1.1 Data collection and analysis

To investigate teachers’ attitude and beliefs dvadr tperception of CPTD, various methods

described here were used to allowed triangulatimhvalidation of the data.

Interviews

First, two interviews with each participating teackvere performed and audio-recorded. The

interviews took place at the teachers’ locatioslufice; most took place at the school, in their
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office or classroom. One interview had to be cateld elsewhere because of water leakage at
the school, and the teacher suggested moving tioduise. Teachers were therefore always in
a familiar environment. Interviews lasted for anduone hour, according to the teacher's
available time and were conducted before and #iteobserved CPTD and teachers’ lessons
(see classroom observation, next section). Irt@rsiwere semi-structured and therefore some
questions differed from one teacher to the next,dxamples of common questions can be
found in Appendix C. The first part of the intewi pertained to teachers’ background and
general information, which served as an ‘ice bréa®well as to provide an understanding of
who they are and what are their personal conté&&.Shulman says, it is important to “trace
their intellectual biography, that set of underdiags, conceptions, and orientations that

constitutes the source of their comprehension@stibjects they teach” (Shulman, 1986, p8).

Discourse analysis was used to identify sourcésoivledge for teachers in changing times as
well as their perception of how they grasped tiiended change and the general as well as the
Life Sciences policies. There is an understantliagy a multitude of factors can affect their
claims, including self-protection and lack of urstanding of definitions and expectations.
Context as well as body language was noted anch timke account during data analysis and
interpretation.  Discourse analysis was performaithgt QSR International’s NVivo 9
qualitative data analysis software (NVivo, 201M). the open coding process, the interviews
and storylines were transcribgdrbatimand then imported into the software where selectiv
codes were introduced. Many readings of the trgwiscand open coding allowed narrowing
down of the relevant categories to a subset comtoaall the interviews, using a constant
comparative method to allow axial coding—connediamongst the categories and the
subcategories (Strauss & Corbin, 1994). Givenditierse nature of the discourses, different
sets of codes were used for teachers, governménialsf and subject advisors/pedagogic
counsellors; a categorisation, frequency of wotesns and association of themes was then
performed on the data to target a change in kn@eledttitudes, beliefs and confidence (see
results section for a list of axial and selectiegles). Trends were then evaluated in light of

teachers’ cognitive maps and questionnaire.

Classroom observation

Classroom observation was also performed to vaiddiscussions as the author takes
O’Sullivan’s (2006) stance who passionately clathet classroom observation is a necessary
step to appreciate teachers’ reality and to comaglateachers’ perceptions of their practices,

as they often see themselves differently than Hetyally are (Simmons et al., 1999). Data
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included one videotaped lesson observation with/ppet audio-recorded interviews in
combination with each observation (see previoui@®c Teachers were asked to select, as
much as possible, a lesson relevant to the CPTilitgatbserved as well as representative of
their regular teaching. Many occasions to infofynalquire about the teachers’ reality also
presented and were duly noted and described aftégswéor example, lunch or tea/coffee
breaks with the teachers, discussing with theirilfaeind students etc. The extended time
span spent with the teachers allowed for proxiraitg a relationship that was the source of
rich yet informal data that was used for discoussalysis. To complement the analysis,
teachers’ material such as class hand-outs or HRmierpresentations were also examined,

along with the assessments used for the subjettmipobserved.

Storyline

To complement the interviews, the storyline metf@drgen & Gergen, 1986) was also used
in this study as a narrative inquiry tool. Thishrique, where teachers draw a graph of their
perceived aptitude, helps with the expression arbalisation of events that might have had
an influence on them. The storyline represents tdaeher’'s evaluations of a series of
experiences or events concerning, in the preserstisin, their perceived competency to teach
the new syllabus. It is drawn as a graph formath wheir perceived competency on the
vertical axis plotted as a function of time on Hwgizontal axis. It serves as a “trigger to make
teachers tell their story” (Henze & van Driel, 20@9187). The method has previously been
used to help reveal some important aspects of ¢éescistory’ (Beijaard, Van Driel, &
Verloop, 1999; Henze & van Driel, 2009; Van der &am & Teurlings, 2003). Teachers were
asked to plot, on a 5-point scale (1=insufficigssufficient and 5=good) how they perceived
their competency to teach according to the new irements of the curriculum and its
associated pedagogy from the first year of implaat@n. While they graphed, they were
encouraged to comment on how they were teachinigeabeginning of the implementation,
what resources they used and how they perceived kthewledge of the new curricular
content. As they proceeded, they were asked aheuiactors contributing to the change in
their competency (eg. did anything particular haygoeduring that period of time?). At the
end, teachers were asked to ‘reflect prospectivatytheir future by extending the graph by a
year (2012). This final step indicates their mation or intention at getting better, as well as
the tools they intend to use to reach that poirtie entire exercise lasted between 15 and 45

minutes. Examples of a teacher’s storyline cafobed in Appendix D.
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Questionnaire and cognitive maps

In addition to the above mentioned, a questionname distributed to the selected teachers
pre/post professional development activity. Thesgiwnnaire contained a first section with
open questions about their comments on the workshop second section asked Likert-type
questions assessing their pedagogical and sceetdiiefs to draw the teachers’ cognitive
maps. Assessing pedagogical and scientific babedssignificant step in the understanding of
continuing professional development. As Porlan deldPozo (2002) stated: “Teachers work
with various kinds of knowledge (that of their pispiof the sciences, of textbooks, their own
knowledge as teachers etc.), and they more oitdesity possess related meta-ideas, i.e. they
have personal epistemological conceptions. Theseeptions may have a[n] influence on
their interpretations and actions in teaching, dmerefore constitute information that is
indispensable for appropriate intervention in alitind ongoing teacher education.” (p.152).
The questionnaire used in the present study, loverdf teachers’ pedagogical & scientific
beliefs (INPECIP), was developed by Porlan at Ursie of Seville (Porlan, 1989) and
further utilized and validated by comparing teashearognitive maps from the INPECIP
questionnaire with cognitive maps from interviewarfé & Lorenzo, 2009; Mellado, 1998;
Porlan & del Pozo, 2002, 2004; Porlan, del Pozd,c&cano, 2002). Cognitive maps are used
as a tool to evaluate teacher’s general conceptiodscan then be drawn from any type or
questionnaire, although it is facilitated when theestionnaire is designed for this specific
purpose (Mellado, Peme-Aranega, Redondo, & Bern2gj02). For the purpose of the current
study, questions pertaining to ‘scientific learniagd ‘teaching of sciences’ were selected and
then used to create a cognitive map of teachelisfbe‘The representation in a cognitive map
gives an overall and unfragmented view of eachhieae conceptions about different aspects
of education” (Da-Silva, et al., 2007, p466). Timap was further used, along with the
interviews, to describe their attitudes and beltefgsards science teaching and learning. The
questionnaire was originally in Spanish and an Bhglersion was kindly provided by the
author of the tool. The French version was traedldy the author from the original Spanish
version and compared with the English version &iability. It was also revised with two
colleagues to ensure reliability. To complemeset iteps, a questionnaire assessing teachers’
beliefs and acceptance of the evolution theoryalss used and rated according to the level of
acceptance of the theory. The questionnaire, Measti Acceptance of the Theory of
Evolution (MATE), was developed and validated by &ioan scholars specifically for high
school biology teachers (Rutledge & Warden, 1998).is a five-point Likert-type
questionnaire of 20 questions and each answesixiated with a score from 1 to 5 for a total

of 100, the highest score representing the highestptance of the theory of evolution. The
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two questionnaires were analysed concomitantlyite g broad perspective of the teachers’
scientific beliefs. The INPECIP questions usedlitaw the cognitive maps can be found in

Table 6.1 and the MATE questions are in Appendix F.

Together, all data from the multiple approachesevieangulated to allow trustworthiness.

6.2 Teachers’ Attitude and Beliefs and Continuing Profesional
Development

To present teachers’ attitudes and beliefs, andsistamt with the case study approach,
individual teacher’s views are first described. g@itive maps were outlined to expose their
beliefs on teaching and learning of sciences. NWHE'E questionnaire was also added to
specifically target teachers’ beliefs regardingletion, as it is a conflicting topic for many,
especially in South Africa where it was only redgnintroduced into the curriculum
(Dempster & Hugo, 2006). It was therefore consdetiimportant to evaluate their
preconceived ideas about evolution since in KwaAdtal, a considerable part of the CPTD
workshop focused on the subject; it was also tipectof the observed lesson. Teachers’
perceptions could therefore potentially bias thsulteon how the activity impacted on them
and on the enactment of the intended change (Ken2€®4). Their content knowledge on
the topic, also assessed in the questionnaire/sis @ important factor affecting their
classroom practices. Together, these two questimsin conjunction with the interviews
were used to gather a comprehensive representafideachers’ perception of sciences
teaching and learning. It can thereafter be aasmtiwith their general attitude toward CPTD

and its perceived impact as well as how they redpdno the change being implemented.

6.2.1 Cognitive maps

Porlan and colleagues (Porlan, Rivero, & Martin Belzo, 1997) proposed that teachers’
attitudes and beliefs towards sciences could beegdlson a continuum from traditional-
transmissive (later referred to as traditional)oat end to innovative-constructivist (later
referred to as constructivist) at the other entle Tormer model is associated with traditional
lecturing lessons and the latter is based on lememred teaching where teachers contrast
learners’ preconceived ideas and interests with mdarmation to stimulate their critical
learning. For the purpose of this study, the twdseof the continuum have been used as

opposing models.
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The maps therefore also allow an examination of hawh teachers have enacted the change
required of them. Indeed, they expose the predmmiirviews of the teacher as either
traditional or constructivist, the latter being @sated with inquiry-based, learner-centred
teaching methods representing the intentions df befiorms in Québec and in South Africa.
Therefore, although it cannot be entirely attribute professional development, teachers’
strong constructivist stances on science teachddearning reflect a higher predisposition to
acceptance of the policies. The opposite reflectack in information flow and poor
professional development that failed to convey ititended policies or to resistant to the

intended policies from teachers (Huffman, 2006bkienan & Pointer Mace, 2008).

To draw the cognitive maps, a technique similathtd used by Novak and Gowin (1984) was
used: each statement of a category—Ilearning orhitegicof science— as well as their
negations, are assigned to a model—constructivigtaalitional. The statements are then
linked from the more general to the more particufarming either the constructivist or
traditional maps. Four maps were therefore drawreéah teacher, comprising whether 1- the
traditional statements for teaching of scienceth2- constructivist statements for teaching of
science or 3- the traditional statements for lewyf science, 4- the constructivist statements
for learning of science; there is a total of 24 mapor simplicity and clarity, teacher’'s maps
have been converted to a score representing thlestatements in each model—traditional or
constructivist; this was performed separately éarhing and teaching of science. Four scores
are therefore presented for each teacher, reftetttiefs and attitudes inclined towards the
constructivist or traditional model. When relevaot demonstrate a position, particular
statements are cited and the final scores aremiszbé Table 6.2. Originally, each category
(learning and teaching of science) contained ltemtants, but two were removed from the
category Teaching of Sciences, since the Englissiore was unclear and incorrectly worded
compared to the original Spanish version. To iaseevalidity of the questionnaire, statements
6 and 9 were removed; the original questions cafiolned in Table 6.1. Figure 6.1 and Figure
6.2 are models of a constructivist map where ahragvould have scored entirely in the

constructivist model for science learning (14/0) anience teaching (12/0), respectively.

To construct a category’s cognitive map, the Likgpe statements are linked together from
the more general and inclusive to the more pa#rcul The map was analysed based on the
categories used by Da-Silva and colleagues (200fich separates between the technical-
traditional and the innovative-constructivist madel The statements corresponding to the
traditional model as well as the negations of tiatesnent corresponding to the constructivist

model are then selected and used to constructaliional cognitive map, similarly to what
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was done for concepts by Novak and Gowin (1984%indilar process is used to construct the
constructivist model map. Four maps were therebamstructed for each selected teacher,
two representing their attitudes towaence learningone traditional and one constructivist,
and two representing their attitudes towsectence teachingWhen possible, the same process
was applied a year later. When the maps diffefet a year, correlation with the perceived
influence of the CPTD, as stated by teachers duritegviews, storyline, questionnaire, was
analysed to allow identification of the source(ktlos change and the possible influence of
the professional development activities. This wsial enabled the researcher to validate
teachers’ perception of a change—or lack of it—alation to the constructivist model as well

as the inquiry-based approach to teaching andifenaf science.
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Figure 6.1. Cognitive map representing a constristtapproach to science learning. Adapted
from Porlan, 1989.
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Table 6.1. Inventory of Teachers’ Pedagogical atidriiific Beliefs (INPECIP) questionnaire

with the associated key

The students learn scientific concepts corre
when they apply them in practical activities.

The spontaneous ideas of students should be
starting point of scientific learning.

> flgree

Problem solving in class is the best alternative
the traditional lecture method of teaching scien

Ce.

The correct way to teach science is only
allowing students to apply the scientific method
the classroom.

in

Learning will be meaningful if the students g
capable of applying it to different situations.

The teaching method is the way in which f{
scientific content is presented.

The library and textbooks are
resources for teaching science.

indispensa

The students tend to involuntarily distort t
verbal explanations of teachers and
information read in textbooks.

the

The teacher must replace the list of topics byt
of key points of interest that cover the sa
content.

me

10.

By themselves, the students do not spontaneqg
have the capacity to form conceptions about t
natural and social world.

heir

11.

A scientific concept is learned when the teac|
explains it clearly and the student pays attentio

n

12.

Contrasting with reality and laboratory work is
indispensable for scientific learning.

Agree  C_ Disagree T

13.

The scientific learning that students m
undertake in school is all related to basic sciien
concepts.

14.

Students are better prepared to learn new contégree  C Disagree T

if they can relate it to previous knowledge.

15.

Scientific learning only occurs when the stude
find a personal interest in what they are learnin

g

16.

To learn a scientific concept, it is essential that
students make a mental effort to memorize it.

Agree T Disagree _ C_

17.

Each teacher must construct his or her d
method of teaching science.

18.

Science teaching methods based on stu
inquiry do not stimulate the learning of concreé
content.

dent

Et/Rgree T Disagree _ C__

19.

Students learn when they can correctly ans
the questions asked by teachers.

20.

To teach science, it is necessary to explain
topics in details to facilitate learning.

21.

Science education based on textbook work o

not motivate the students.
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cthgree T Disagree _ C__
__C__ Disagree T
> Agree T Disagree  C__

bdgree T  Disagree _ C

rdgree C_ Disagree T
hagree T Disagree _C
bkegree  C__ Disagree T

hégree C__ Disagree T

lAgree  C__ Disagree T

uBlyree T Disagree _ C

hégree T  Disagree _ C_

ishgree T Disagree  C__

nfsgree  C_ Disagree T

wkgree  C_ Disagree T

wkgree T Disagree  C
tAgree _ T Disagree _ C__

oBdgree  C__ Disagree T




22.

Conceptual errors should be corrected
explaining the correct interpretation as ma3
times as the students need it.

Agree T  Disagree _ C_

ny

23.

In general, students are more or less g
according to their innate capacity.

bdgree T~ Disagree . C_

24.

In science classes, it is advisable that the stad
work in teams.

eAgree  C__ Disagree T

25.

Science learning must not only cover data
concepts, but also the processes of the scier
method (observation, hypothesis, testing, etc.).

addree  C_ Disagree T

tific

26.

Most textbooks on Experimental Sciences do
facilitate student understanding and learning.

ndgree _ C__ Disagree T

27.

For learning to be meaningful, it is important thadgree _ C___ Disagree _ T

the students feel capable of learning
themselves.

by

28.

Science education based on verbal explanatio
the topics encourages the students to mechani
memorize the content.

nAifree  C_ Disagree T

cally

C= constructivist map
T=traditional map

The following statements were used to construcstience teaching map:
1,3,4,7,12,17, 18, 20, 21, 24, 26, 28

The following statements were used to construcstience learning map:
2,5,8,10, 11, 13, 14, 15, 16, 19, 22, 23, 25, 27

Note. Questions 6 and 9 were not used for analysis

An example of Danny's Learning of Science and Vsgy®eaching of Science’s cognitive
maps can be found in Figures 6.3 to 6.6, whiléeglthers’ maps are presented in Appendix E.

Table 6.2 summarizes individual teacher's scorethan cognitive maps as well as on the

acceptance of evolution, and the following parafgsagetail and discuss the results.
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Table 6.2. Teacher’s scores reflecting their atégiand beliefs towards science teaching and

learning, and evolution.

Teacher INPECIP score Acceptance of
(constructivist/ traditional) evolution
Learning of Teaching of (MATE score
. . /100)
science science
Pirindha Strong Slightly 89
constructivist traditional
11/3 5/7
Samantha Slightly Equal 82
constructivist 6/6
8/6
Vuyo Slightly Equal 76
constructivist 6/6
8/6
Marie-Anne Constructivist | Slightly 41
traditional
9/5 5/6
David Constructivist | Slightly 87
traditional
9/5 5/7
Danny Equal Slightly 90
717 constructivist
7/5

INPECIP: Inventory of Teachers’ Pedagogical aneé&dic Beliefs
MATE: Measure of Acceptance of the Theory of Evialnt

Pirindha. Her score from the INPECIP questionnaire sugg#sa$ she has very strong
constructivist views on science learning. Indeleel; answers show that she believes the
learners have to actively integrate the contentratade it to their lives, while contrasting it to
their previous knowledge. However, it does nondtate into her beliefs about science
teaching. Indeed, she selected statements regetidat she envisaged learning to occur
mostly by listening to the teacher or reading bodélowing a strict plan. It was confirmed
by the discussions with her, which suggested thatis aware of the rationale behind the
outcomes-based approach but incapable of trangldtin a classroom: “You do tend to fall
back on your old methods, lecturing | mean, | knam are not supposed to do it as much but
you've gotta cover content.” (Personal communiggtR011) She also has a high acceptance

level of the theory of evolution.
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She pursued a university course to upgrade herifigatibn when the new government
introduced the curriculum. She reported that therse covered the basis of outcomes-based
teaching and that it helped her understand hownilegroccurs according to the underlying
constructivist approach. However, she also meatiobeing frustrated and less committed
now as she would like to “move up”, do somethinffedent but not being offered the
possibility despite her qualifications and numerapplications. Notwithstanding the fact that
teaching was not her first career choice, she tegohaving developed a liking for the

profession.

Samantha She is slightly inclined towards the construstivivay of learning science and
neutral with regards to science teaching. Sheeagrath most statements encouraging the
scientific method and practical activities for swe teaching and learning—statements 1, 3
and 4, but did not acknowledge the central placgwafent inquiry and discussion—10, 18, 20,
23, 24. Interviews revealed rather constructivistvs on science teaching and learning, for
example as she is saying: “l don't just concentoatehe lesson at hand. If some kid asks me
then we end up going, you know, to that kind ofghil try to broaden their mind-sets because
some kids are very poor, all they know is just \i@vPark [name was changed for
confidentiality purposes] and their own environmeifithey don’t really go out as much you
know?” (Personal communication, 2011). She diemwed very positive views about the new
teaching strategies, stating that unconventionathig gives an advantage to the low
achievers as they now have an opportunity to detraiestheir knowledge using different
communication means, better adapted to the diffayges of learning. Her acceptance of
evolution score is high although she mentionedmdutihe interviews that it has been hard for
her to reconcile her religious views with teach@wplution: “For me evolution was like taboo
you know. So much nonsense kind of thing, it wasattitude towards it so | really didn’t
bother with it. So to see evolution in a syllabtis iike oh my god! Now what?” (Personal

communication, 2011).

She is enthusiastic and positive in general, antenofeferred to the lack of resources or
poverty in the school area as a challenge to owegceather than complaining about it.
Although teaching was not her first career choitieee, she is caring, taking her role from a
humane perspective, often saying that she triggvi® the kids around an opportunity to do
better.

Vuyo. His views on science learning are inclined towardsstructivism but he perceives

science teaching as less constructivist, sincecloeed equal points for constructivist and
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traditional perceptions. In fact, his cognitive prnia very similar to Samantha, differing by
only two questions and yielding the same scoreis. aklceptance of the theory of evolution is
moderately high, while slightly less than the otlesichers—with the exception of Marie-
Anne who does not accept it. During interviews, ganted that he struggles with the
terminology and the new requirements and admitiéteaching to the test’. Indeed, he stated
that when using the Department of Education’s diide to plan his lessons, he was not
teaching what was required, highlighting a misahgnt of the assessments with the support
documents. He therefore now uses the previoussyesst to scope the depth of a topic to

explore with his learners.

He is also a dedicated teacher although he walsisinvords, ‘pushed’ into teaching by the
Bantu education context. He is now Head of Depantpregularly stays after school to give
extra lessons and bought a computer and a projectsing his own funding—to use in class.
He pursued one year of postgraduate studies b#fereeform through a Non-governmental
Organisation (NGO).

Marie-Anne.Her INPECIP responses also show a stronger conanttto constructivist views
with regards to science learning, while slighthclined towards the traditional views for
science learning (one question was left blank).r iderviews suggest strong constructivist
opinions on science learning, for example she teddhat pupils’ questions are often a trigger
for a new class focus, which is typical of condtirist, reformed classrooms. Her acceptance
of the evolution theory is very low, as shown by MRATE score of 41, although during her

interviews she did not mention any discomfort iactang it.

From her interviews, it can be inferred that Makieae generally welcomes change and likes
new challenges. She worked for one year in whatdgscribed as an ‘alternative’ school—
open to different approaches and innovative methadsl reported that the different

approaches she discovered there, before the refoene, interesting to her. She is the senior
Science and Technology teacher in her school @h&¥a in 10 years worked with her), she is

seen as the resource person and her colleaguesadmefor evaluation and projects,

David. As seen in Table 6.2, David was in agreement thighconstructivist way of learning
science, although not as much with its implicatidos teaching science. His INPECIP
responses show similar attitudes towards scieraehieg and learning as Marie-Anne. He
was in agreement with the theory that learningcidrece occurs in a way that has to take into

account learners’ background but was not conviradgalit how to apply it in a classroom.
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Rather, he gives indications that he believes iplyapg the scientific method to teach
sciences, which can interfere with a constructiistm of teaching based on learners’
preconceived ideas and spontaneity in the classroddme example from an interview
corroborates these findings: “they [the researdhmased it [the programme] on the way we
learn [...] But will the way we learn have that rhuaf an influence on how to manage a class
or work on a daily basis?” (Personal communicatfi,1). Many times during the interview
he described constructivist views, even mentiorivgg his initial training included some of
these concepts as well as examples of projectsufengplearning based on the constructivist
theory—he graduated when the reform was being im@teed at the primary level. However,
in his words, none of the courses at university amg different from the traditional teaching
he was previously exposed to, implying that hisiahieducation was not a learner-centred,
constructivist-based environment. He also hasamgtcommitment to the theory of evolution
as shown by his high score in the MATE questiomair While responding to the
guestionnaire, he mentioned that it might have lmaere relevant to have questions regarding
the atomic theory, specifically the string theasg, he pointed out that it is more controversial
and therefore more indicative of teachers’ beltbfn the theory of evolution. There was no
doubt in his mind that critics of evolution werelyoa small—American—pocket of religious
people: “it [the questionnaire] is very Americahetwhole dichotomy between religion and

sciences, or humanity and pure sciences.” (Persomatunication, 2011).

From a personal point of view, David presents asrdident, organised, involved teacher (he
is president of the school teacher’'s union). Ekdep the first year of his career, he has
always taught at this school and appears prout dAifeeling of belonging could be sensed
during David's interviews, as illustrated by thetféghat he answered most questions using the
‘we’ when discussing teaching strategies and ressurspecifically during the storyline
method where he seems to associate his progrdsgheitdepartment and school’s progress.
However, he attaches great importance to his patdiée, as shown by the sabbatical year he

opted for in 2012 to spend time with his young flgmi

Danny.His score on science learning shows that he Imaiged attitude about the way science
is learnt but a slight tendency towards constrigttiviews in relation to science teaching,
which represents the only constructivist scorehm $tudy. These ambiguous findings were
somewhat corroborated in the interviews, whereftencstipulated that he valued knowledge
and rote learning, as long as it enables pupitgin knowledge in the perspective of applying

it in different contexts. He showed some impatgertowards people who used the
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‘competencies’ as an excuse for intellectual lasgine His acceptance of evolution is high,

which was also confirmed in his interviews.

He is extremely rigorous and is well known in bB@hool for his memory. Although he has
only been teaching at the school for 5 years, ltieeissenior’ science teacher, pointing out that
many teachers at the beginning of their careerdiaed on a short term or partial time basis,
therefore they teach in different schools and aoeentikely to quit during a term if they are
offered a better position. Consequently, the tuenas very high; Danny reported that four
different Life Sciences teachers already left kisosl that year (in December). He suggested
that it reduces the amount of collaboration witthia Department. He is dedicated, coaching
‘reach for the top’ during his lunchtime, a knowgedbased game which many schools
practice in friendly tournaments. As the otherckeas from Québec, he became a science

teacher by choice.

OBE perceptions

To complement the general attitudes and beliefautaboience teaching and learning, the
opinion of the reform itself is reported here asan impact on how teachers respond to
professional development. A description of the ilsinties and discrepancies between

teachers’ perceptions of the outcomes/competensgebaducation is therefore presented here.

In general, all six teachers showed, after fivesio years of implementation, a general
understanding of the reform requirements. Someht¥a struggled with the terminology,
confusing OBE with FET (Further Education and Tirap the high school phase in South
Africa) for example, but all of them gave indicat$othat they understood at least the minimal
theoretical aspects of inquiry orientated, leacetred classrooms. Some of them showed a
very good knowledge of the theories supporting geucture of the new curriculum,
discussing details of specific mechanisms; for egtamDanny questioned the ‘learning
cycles’ as a method of teaching sciences. To tlestépn: ‘what is your general opinion of the
reform?’ they all answered, with more or less cotions, that it had strong theoretical
grounds or that it had to be done, or that it wetkecting good intentions. However, all of
them also expressed doubts about the feasibility was originally designed. “So when the
government introduced OBE as a new system of emwcdtthink | was delighted, but | think
something, somehow went wrong in now... implemeniith¢/uyo, personal communication,
2011). Teachers mentioned time or logistical camnss as the major barrier to implementing

such methods. Danny said the following: “I carffoed to let them waste 25 minutes to try
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and find out how the microscope works. So | afhlstituring very much. And sometimes |
would like to let them work but | find that theymbwork.” (Personal communication, 2011).
David added: “It's a huge programme that we neegbtthrough in the year and after that, we
have a test that comes from the Ministry, we caajlect it. It's our principal preoccupation
to get them ready for that test [...] school is oigad by periods, and we need time and in the
end, we have to give a grade and with a group gfgflls, it's difficult and heavy to manage.”
(Personal communication, 2011). Pirindha conclMstybe we want to do so much — skills
take a long time to develop. You can’t do it wittwhole lot of content. So, you are in a
struggle, you don’'t know what to do — complete eontor teach a skill” (Personal
communication, 2011). “That’s what | find diffi¢ulvith the programme, it's to try and
integrate these notions [competencies], theseitesiwith the regular practices in the class”
(Danny, personal communication, 2011). It showsoaflicting vision of science teaching
where the traditional, lecturing mode and the ptbed competencies are separated instead of
being integrated. In summary, all six teachers gederally the same attitude towards the

reform: welcoming it in theory but without the peskional capacity to really engage with it.

During the interviews, many teachers showed sidnigritation about the reform and some
stated that they were very pleased with the steg thaat the government was taking, such as
the reduction in the number of outcomes/competsricie@valuate and the greater emphasis on

knowledge.

Moreover, there is a general understanding that@f@m curriculum, being based on life-
competencies, is asking the school and teachersise children instead of parents. As
expressed by Marie-Anne, “according to me, a ph# ohild’s education happens in school
but a large part at home. And this, whatever ref@r never going to change it, they can’t ask
us to do it all.” (Personal communication, 201This sentiment is obviously widespread as
newspapers in Québec and in South Africa have ddwgpace to discuss the issue, with titles
such as ‘Don’t ask schools to do parents’ job’ (Beg, 2011), or ‘Don’t make your problem
mine, Angie tells parents’ [referring to South Afnh Basic Education Minister, Angie
Motshekga] (Williams, 2012).

The numerous changes in both the content and galldgas also been mentioned many times
by all teachers as an enormous source of confusidna reason for not engaging more with
the reform implementation. It is obviously demating to professionally develop when

keeping in mind that many of the acquisitions Ww#él modified or removed shortly. Indeed, as

discussed earlier, curricular changes have begnfrgquent in Life Sciences. “They changed
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this about two or three times now, | am getting legh the changes, we don’'t know the real

reason behind this” (Pirindha, personal commurdoat2011).

6.2.2 Teachers and CPTD

In this section, each teacher’s general percemfo6PTD will be discussed. To this end,
narrative analysis was first performed to undeistéine individual culture of teachers
(Connelly & Clandinin, 1990). Interviews and stamng@ extracts were categorised according to
the selected Desimone’s criteria. A second caiegion was done to reveal individual
teachers’ perceptions of how CPTD impacted on heictices, PCK and professional capital.
The analysis was based on the interviews and thrglisie method, which revealed relevant
evidence with regards to how teachers perceive C&®TiDpact. Indeed, teachers were
expressing what they perceived as being the mairces of a change in their practices—when
they did perceive a change. Moreover, the resedeclyuestions focussed interviewee'’s
reflections on the impact of the formal professiodavelopment and the resulting free
discussions often revealed more than the formahiigw questions. Following the individual
teachers’ perceptions, teachers views on diffalferhes are presented. Some of these themes
were focused on the research protocol—such asdmrde, and others emerged during the

analysis—such as learning and teaching material.

General attitude with regards to Desimone’s crigeri

Active learning.The data do not suggest that teachers are sigmifjcareoccupied with
whether professional development activities oritigm toward active learning strategies.
Although a key element of the reformed teachingtsgy, teachers or subject/pedagogical
advisors did not identify this criterion as a gapthe activities attended. Consistently
however, the lack of leading information during fivet few years of implementation, which
led to ‘active learning’ from the teachers as wadl the subject/pedagogical advisors was
identified as a major source of confusion. Inddkd,cascade model lead to discrepancies in
the interpretation of the requirements, as thermétion was transmitted from one another or

acquired through various sources.
CoherenceTeachers’ perceptions of how much professionaklig@ment is coherent to the

reform being implemented as well as to their clamsr varies considerably among teachers.

Although two of the three teachers in Québec didmlain about how workshops can become
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‘airy fairy’ or used for ‘personal therapies’, theyl said that it eventually becomes useful
when they get material or ideas for activities $e with their pupils. In KZN, all the teachers
mentioned either the inadequacy of the workshopfdhe material. For example, during the
workshop observed, one of the activities was tadpee, in groups, a weekly plan for a
particular topic; all the groups’ plans should héneen collected by the subject advisors and
sent back to other teachers for them to use afegenee to make their yearly plans. None of
the three teachers had their plans returned to titetfme time of the second interview, a few
weeks later. However, they all mentioned thatviloekshop gives good guidelines and keeps
them up-to-date with the changes being implemertgdthe Department of Education.
Although these changes could be distributed asrpapeulars’ during the year, it does, as
Pirindha says, ‘give you a guideline and you neelde guided. As much as people like to do
their own thing and like to interpret it but if yaue given a guideline then you know where
you are heading. And | always believed that if ymwow where you are going you go there
quickly enough’. The data clearly shows that time¢ Québec teachers were inclined to find
professional development activities more coheratit their classroom activities whereas the

three KZN teachers were finding it more cohererthwhe reform policies being implemented.

Collective participation.None of the teachers from Québec were participatimdgormal
communities of practice at the time of the reseaatthhough all of them reported having the
opportunity to exchange with other teachers. Harelvoth Marie-Anne and Danny attended,
during the first few years of the reform implemeiota, a university-organised professional
development activity called Partnership for EdumatRenewal of Science and Technology of
the island of Montreal—Partenariat pour le Renouvéa I'Enseignement de la Science et de
la Technologie de IMle de Montréal (PRESTIM, 2012)The professional development
activities are learning communities that meet iougis of around 15, four to five times a year
and are held during school days. The two teachrs attended reported having benefited
from these meetings more than any professionalloewent. Different themes are offered
although both of the selected teachers chose Témjnodue to their lack of knowledge,
training and confidence in teaching this subjdaanny talked about it in the following terms:
“[...] pool the resources together to provide tragnim Technology especially for Science
teachers and this was essential. Because penrsoadiand saw | had never used that in my
life, I do not have access to a band saw at hoauglils)! So it was so very helpful. When |
do it with the kids now, you know, | am still ndirilled to do it, but | am more qualified than |
was. |, personally, am more competent”. Thereftre,collective participation aspect was of
particular interest to these teachers. Marie-Areported that meeting other teachers with

similar difficulties helped her, whereas Danny eagibed the important tools and experience
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acquired, which give him confidence to teach aettbyvith which he was not familiar. In

KZN, where both Samantha and Vuyo participate inmfd ‘cluster groups’ they were not

particularly appreciative of their communities ofagtice: “Frankly speaking, we do not
discuss much about the subject matter [...] So, éndlaster situation we discuss mainly the
tasks that we are to give to the learners”. (Vyygrsonal communication, 2011). Pirindha,
during an informal discussion, mentioned that sheeoparticipated in a cluster group but
found that too many teachers come to benefit frbnee’ material. She reported favouring

discussions with her sister, also a Life Scieneasher, to help her with difficulties.

In all situations, time was mentioned as a bamoeediscuss and collaborate with colleagues.
To the question: ‘Do you discuss issues, contenpemagogy with your colleagues?’ all

teachers replied that they don't really have timediscuss non-logistical issues. They
exchange evaluation material but do not discusseobror pedagogy. Some teachers in the
same school use the same ‘hands-on’ activity iss¢len which case they discuss the logistics
of sharing material and therefore plan a specifigiget together. David also mentioned
working very closely with another teacher, but glsvkeeping clear that each teacher works
differently and therefore extensive collaboratienlimited. “Teachers are individualistic”

concludes Danny (personal communication, 2011).

Content focuslt was clear from all teachers that their percaptdf the impact of any
professional development activities was strongfuanced by whether they were provided
with information about content, or pedagogical eobtknowledge. The strongest emphasis
was on teaching material, which will be discussedaeparate category later. The science
programme in Québec, designed and based on ‘lgpamd assessment situations’ (situations
d’apprentissage et d’évaluation, SAE), focuseshest attention toward access to material
providing resources that they can use in classK4N, teachers are really concerned about
getting information on relevant content, and mostigarding the ‘matric’ exam at the end of
grade 12: “I may teach a concept and when an edtesam comes, when something comes,
there is something that the examiner touches tmaay not have emphasized in my class.”

(Vuyo, personal communication, 2011).

Duration. Although some workshops are offered throughoutytee, the three KZN teachers
attended only the annual workshop and were digigatisvith it, claiming that it was not
sufficient to cope with the largescale changeitidily we had to attend a workshop during

the school holidays but it was like a week, in tajis. But the workshops following that one,
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we had to attend like a day workshop or two dayeksltops something like that. Which was
like... 1 don't know whether it was sufficient” (Vuygersonal communication, 2011). The
three South African teachers very often pointedtbatlack of continuity and follow-up as a
key barrier to the coherence of professional dgratnt. They frequently stated that
guidelines were given during the yearly workshops domplained that it did not allow for

long-term support.

The same situation applies in Québec, even if dshuave at least one pedagogical day per
month, the lack of continuity between them doesatiotv for a follow-up. Although the three
schools visited do not allow general conclusions clear that the three selected teachers did
not perceive these days as professional developder, and rather refer to out-of-school
activities when reflecting on their professionavelepment. Most of the other activities
referred to are also one-time workshops withoutof@lup. However, the PRESTIM
communities mentioned earlier were on-going, arel fact that teachers reported such an
impact from them is also indicative of the influertbat duration can have on the professional

development activities.

Individual teachers’ perception of professional elepment and of the impact

on their practices

Pirindha. She was positive towards the annual workshopkeinfirst interview answers,
however the various methods used as well as thielihgiiof a ‘confidence relationship’
throughout the study revealed that she could radlyrpinpoint or state any positive aspects or
perceive a change in her practice due to the wopstihemselves. As seen earlier, she
observed that the workshops give information alibatnew policies, but later stated that:
“The workshop didn’t influence my teaching, it justnfirmed that what | was doing is right.”
However, from the storyline, she stated that a slook on evolution, organized by a school in
the north of Durban, really helped her: “She dibeautiful presentation on evolution so it
actually gave us visual linkages and we could bat together”. She also states Internet and
books as a source of improvement: “I was gettirgethto very good or good [pointing at the
storyline graph] because | am making vesig][use of the Internet. [...] You get most of it on
the net so you're going to rely most on that blikd the books, and | like the children’s books
because they explain it in a very simple way so yast get it like that”. (Personal
communication, 2011). As the other teachers esprbsshe says that students’ responses in
class are an important factor for change in prastitdicating that to reach the learners in this

day and age, you have to use material and methwisare active, such as Powerpoint
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presentations. Overall, it is clear that she psefe seek information on her own as opposed to
sitting in a workshop for two days where she féledsinformation is not always relevant to her

classroom activities.

Samantha Samantha’s first answers indicate that her gpimes of CPTD were generally
positive, more than the other two KZN teachers.e 8fas happy with the format of the
workshop, and says that “some things that you léeym there you come back and you
implement”. She is also very positive about thengwnity of practice and referred to it in
these terms: “l guess it depends on you as anithdilz You can either get a lot from it or
you can either get nothing from it.” (Personnahoounication, 2011). However, when asked
about how it could influence her classroom prastiche specifies that what is taught can’t
really be applied in her school for different reasoone being the short, once-a-year aspect of
the workshop, or the lack of teaching material @adources etc. When reflecting on
interventions that could affect her practices, sheected the conversation towards the
interventions from the provincial Department of Edtion targeting underperforming schools.
She emphasised the distribution of teaching anahilega materials as having a key influence
on teaching and learning. This was also confirtmgther questionnaire responses, where she
says that in the workshop, information about thericulum was sufficient but teaching
methods or classroom practices were not addregedihlly, she appeared enthusiastic overall
about the CPTD attended at first, but the diffenmethods of investigation allowed me to
discover that she did not perceive the workshogseasy able to change her teaching methods

or attitude.

Vuyo. Vuyo attends the annual workshop with indiffereraoed does not perceive it as having
any impact on his teaching practices. “Franklyaspeg not much [influence]. The persons
presenting... | don’t know how they are choosinighey select whatever they want to do all
day. We do not normally have these workshops, howwve call them, the informative,
instructive kind of workshops”. (Personal commutima 2011). Being the Head of
Department, he receives the Department of Educat@wcuments directly and in his words,
does not get more from the workshop than he coeddbg only reading them. He says it lacks
pertinence, as it is not based on teachers’ ne@&tie storyline reveals that he perceives his
professional capacity as increasing over the yaadseven foresees an improvement in the
future. The only time where he mentions professicsevelopment as a source of this
improvement is a workshop on evolution he atterdiaihg the first years of implementation.
He said it helped him understanding the subjectestin although it was only a once-off

workshop and he would have liked a follow-up. Hbedents' questions and experience are
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his first motivation to seek information, which cesnmainly from Internet: “Internet number
one. The second thing that helped me a lot wasl¢partment gave this three-in-one kind of
study guide. With the content, questions and arsveer| had a bulk of those books to give to
my learners. Also [...] because our school was kihdm underperforming school so the
Department gave us a lot of Life Sciences studykbdbey gave me a number of these, and
they gave me DVDs”. (Personal communication, 200herall, he sees himself as better
equipped for teaching the reformed curriculum, dn#s not see professional development as a

source of improvement.

Marie-Anne Regarding teaching methods and pedagogy, she séid that it all depends on
her ‘style and personality’. She frequently pothteut that her teaching practices are not
influenced by any professional development or mgslibut by her personality and students’
responses to different strategies. However, skl#® alaimed that some professional
development activities she attended could influelnee practices in class, as they provided
ideas of learning and assessment situations (SA&e with her pupils. During the few years
following the reform implementation, she was a jegbrespondent’ in her school, someone
attending most of the training offered by the sdhmmard to inform her colleagues about the
requirements. However, she mentioned that theoatittof the ‘position’ was limited and her
colleagues were in a situation where they couldinalrily come to her for information. She
reported that some of them never did so. She firer@ointed out that CPTD was targeting
teachers that are motivated and already seek iatiwmfrom different sources. She does not
feel that the school community brings her much gssional development. She often attends
CPTD activities outside her school and related lieatstudents once asked if she was sick due
to the numerous days absent from her classroone. r&orted that being up to date with the
latest science discovery and also the contact aifitientific teaching community were the
main motivating factors for her to attend. Shevsrall relatively positive about how CPTD

can impact her classroom practices, although sz@bout how many teachers it does reach.

David. David is cynical about how much CPTD can affeist practices, and even less his
attitudes and beliefs. However, he uses materah fdifferent CPTD activities for his

teaching. He mentions that he may be starting al¥taak page for a project in class, which is
directly linked with the IT focus of the professardevelopment observed. He also applies
different projects in class that are inspired fraolleagues having attended different
professional development, such as building a spphkee, which is a project aligned with the
reform as it integrates different subjects suchemfinology, biology and physics. In the

storyline, he also mentioned a specific CPTD agtisbout technical drawing that helped him
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in class with a subject he was not familiar or comable with at the beginning of the
implementation. However, he did not report, whereciically asked, that professional
development has had a major impact on his pracioespedagogy. He rather mentioned

experience and students’ reactions as the majtorfadluencing on his practices.

Danny. He is very selective about the professional dguaknt activities as he reported
having attended many irrelevant ones. Howevegl&iens that the relevant ones empowered
him. The activities he considers relevant aredhes that help him with particular subject
content where he considered his competency ingifiic He insisted that content knowledge
was of particular importance to him and that reteéy@ofessional development activities can
provide it, specifically when targeted on new tgpicHe mentioned that he attended a few
interesting activities during the first few yeafsize reform implementation but not in the last
two years. Lack of time and better understandinth® new topics made him feel that it was
not as necessary. He expressed doubts about hcam iinfluence his attitudes and beliefs
about science and science teaching, but rathetgubio the students’ reactions and classroom

experience as the central instrument of profourathgh.

Experience, confidence and CPTD

The themes of experience and confidence appeaggddntly in the course of the interviews
and most of all during the storyline. The storgligraphs of all teachers improved to reach
four or five (minimum of one: insufficient; maximuof five: good), except Samantha’s graph
that reached 3. During the process, all teachergioned confidence linked to experience as
a major source of progress in their teaching. Haamd Marie-Anne added that a particular
professional development activity (PRESTIM) playadcentral role in enhancing their
confidence in teaching Technology, but they alsmtineed that the students’ reactions and
questions to their teaching were the main drivershanging practices. Indeed, they reported
that experience is key in gaining enough confiddndey new strategies and to allow learners
more participation during lessons. Questions cara Isource of pressure and anxiety when
teaching new content but it also, with repetitigives the necessary confidence to engage in
discussions with the learners in subsequent yed&snfidence is built after “trying and
breaking your neck; then you get up and get it triglext time” (Danny, personal
communication, 2011). In relation to the confiderand relationship with pupils, a related
theme emerged which a teacher called: ‘taking elasp’ (teaching the same students for two
or three years). Four teachers mentioned thidipeaas having a positive impact on how they

teach. They stated that the building of a relatom with students enables teachers to adapt to
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the students’ learning styles; the other two teecheplicitly refereed to the practice by
saying that knowing the students and how they tliénkery valuable and improve teaching

and learning. The following quotes exemplify tividence:

“In our schools, we take our classes up. So whatstart doing, what ideas you have
for the children you can then do it over three weaknd it makes such a difference
because your teaching style, their learning stytey are familiar with. You know what
you have covered you know what you need to work gour children and then it just

goes on from there (Pirindha, personal communication, 2011).

“Yes, yes, yes, definitely [it makes a differenceknow them, we know each other, |

mean, | can anticipate them({David, personal communication, 2011).

“And you know another factor, my last year’s lears, | have been growing up with
them as from grade 10. | started teaching them gri@, went with them to grade 11
and then to grade 12. They understood me well amtderstood them well. [...] But
with this class, one of the reason | gave thatgnéfig to an increment in the storyline
graph] is that | have been with them for the p&seé years. Maybe that's why, that

could be another factor to perform very wef/uyo, personal communication, 2011).

It is therefore evident that teachers reportedritagained most of their confidence from the
school organisation and the experience, rather witinthe help of the official documents or

professional development activities.

Additionally, teachers’ storyline revealed that time first year of implementation, only
Pirindha and David considered they were sufficienttmpetent (3 on the scale) to teach the
new curriculum, the four other teachers situatettelves between one and two on the scale
(1=insufficient, 3=sufficient, 5=good). They repat that this situation brought a lack of
confidence and a decrease in their teaching pedioces. They all stated that the information
provided at that time, either through the documemtsprofessional development, was

inadequate.

Teaching and learning support material related ss@ssments

Answering the question about how professional dgmakent can influence their classroom

practices, teachers have mainly focused on isso@st &ow to translate the learning in their
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classrooms, ideas for project or hands on actiyities well as material that they can use. The

following answers exemplify the situation:

“It depends on what equipment and what materialgould have to supplement my
teaching in my class. You know when you go to thrkshiop it is all idealistic and

when you come to the class it is real. So thermmyake do.” (Pirindha)

“It is often resources that are interesting, buetkvorkshop needs to be relevant.”

(Danny)

“Yes, yes, definitely, if it is interesting. Wavk assisted to training on technical

drawings that we apply directly in class.” (David)

“Ja | think they do have an influence [...] Once did a DNA extraction using wheat
and | have done it successfully over the couplgeairs because that one is pretty

simple you know.” (Samantha)

It was also found that all the teachers use textb@md/or the teachers’ guide that usually
accompanies the learners’ textbooks to plan tlessdn. In Quebec, electronic resources are
usually provided with the manuals, which teachess in class. In KZN, it is rather the
Internet that provides the electronic material, alihis not written specifically for South
African schools. Textbooks are also frequentlyoagganied by assessment examples that
teachers use as a guide for what to teach, anch&d extent. Some teachers also reported
having used the Internet to find assessment quesstiddence, the bulk of the information
transmitted to learners in the case of the sixhewc observed came from the textbooks,

complemented by Internet.

6.2.3 Evolution of teachers’ attitude and beliefs

To evaluate how teachers’ attitudes and beliefévevover time, the INPECIP questionnaire
was also distributed one to two years later toavelable teachers (David was on sabbatical
and Samantha could not be reached). Results esenged in Table 6.3. Three out of four
teachers only differed by two statements, one atlwtvas common to all three: “Each teacher
must construct his or her own method of teachingnse.” (statement 17). They are now in
agreement, which shows in the constructivist mayséoence teaching. For the fourth teacher,

Marie-Anne, although the scores did not indicatelmchange in terms of her general views,
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nine statements were modified, in both categorfesc@nce teaching and science learning.
Interestingly, two of these modified statementgréd the use of textbooks (7 and 21) where
she now rejects how they can be useful. Three efftur teachers were slightly more
constructivist regarding science teaching than phevious years, but Danny was more

traditional.

Table 6.3. Teacher’s evolution of attitudes andelietowards science teaching and learning.

Teacher | INPECIP score INPECIP score
(constructivist/ traditional) 1-2years later
(constructivist/ traditional)
Learning of science| Teaching of science Learning of Teaching of science
science
Pirindha Strong constructivist Slightly traditional | Strong Equal
11/3 5/7 constructivist 6/6
10/4
Vuyo Slightly Equal Equal Slightly
constructivist 6/6 117 constructivist
8/6 715
Marie- Constructivist Slightly traditional | Constructivist Slightly
Anne 5/6 constructivist
9/5 9/5 6/5
Danny Equal Slightly Equal Slightly traditional
717 constructivist 117 5/7
7/5

Data from table 6.3 shows that evolution of teashattitudes and beliefs have not
significantly changed in one or two years. It isefatively short period of time to enable to
infer on the impact-or lack of impact- of professbdevelopment but nevertheless adds to the
general portrait that teachers have not been infie@ greatly neither by their environment or

by any workshops or activities.

Overall the data presented here show that teadbwlisfs on science learning are not in total
accordance with how they perceive science shouldumght in class. Indeed, interestingly the
six teachers show science learning views that ane roonstructivist compared to how they
see science teaching. There was no clear differbatween teachers from KZN as compared
to teachers in Québec. The similarity in the dagarding their attitudes and beliefs does not
allow to infer whether it impacts on how they péveeCPTD. However, the Quebec's

teachers tend to show more positivism toward tleéegsional development activities, which
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have been found to be more in line with how thelielbe science learning occurs. The
correlation between their beliefs and their classrgractices are explored in the next chapter

and further discussed at the end.
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Chapter 7. Enacted policies: teachers’ practices

7.1 Teachers’ practice

To complement the analysis of the teachers’ peimeptof CPTD, classroom activities were
also explored using the Reform Teaching Observdratocol (RTOP). The analysis allows a
deeper understanding of how the professional dpuedaot activities, analysed with the same
tool in the other chapters, can influence teachanattices. The intended goal here is not to
make a rigid generalisation of a causal relatigmstRather, it is to supplement the analysis
and validate teachers’ perceptions of the changg trave already incorporated in their

practices and deepen the understanding of how GRafiDnfluence their practices.

As mentioned, teachers were asked to select anleskevant to the CPTD observed, as well as
representative of their teaching for observati&@ach teacher’s lesson was rated according to
the same criteria as the professional developnositig the RTOP scores. Detailed scores of
teachers’ lesson are presented in Table 7.1, \arslemmary of the RTOP scores can be found
in Table 7.2. A qualitative description of the des and classroom environment is then

presented for each teacher, followed by the RTGilyais.
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Table 7.1. Detailed Reform Teaching Observationtdea (RTOP) scores for all teachers’

observed lessons.

Item o n < < o o
= o c o Y] o
= 3 S 3. <. =)
(o8 Q o ) o >
5| 2 > =
Q = 5

D >
)
1. The instructional strategies and activities 3 4 4 4 3
respected students’ prior knowledge and
the preconceptions inherent therein.
2. The lesson was designed to engage 2 2 3 3 3 2
students as members of a learning
community.
3. In this lesson, student exploration 0 1 0 1 3 1
preceded formal presentation.
4. This lesson encouraged students to seek 0 0 2 1 3 1

and value alternative modes of
investigation or of problem solving.

5. The focus and direction of the lesson was0 0 0 2 2 2
often determined by ideas originating
with students.

Lesson Design and Implementation 5 7 9 11| 15 9

6. The lesson involved fundamental 4 4 4 4 3 4
concepts of the subject.

7. The lesson promoted strongly coherent] 3 3 3 3 3 3
conceptual understanding.

8. The teacher had a solid grasp of the 3 3 3 3 4 4
subject matter content inherent in the
lesson.

9. Elements of abstraction (i.e., symbolic | 1 2 2 2 4 3
representations, theory building) were
encouraged when it was important to do
So.

10. Connections with other content 1 3 2 3 3 3
disciplines and/or real world phenomen
were explored and valued.

D

Content: Propositional knowledge 12 | 15| 14| 15| 17| 17

11. Students used a variety of means (models} 1 1 1 3 1
drawings, graphs, concrete materials,
manipulatives, etc.) to represent
phenomena.

12. Students made predictions, estimationg 0 1 1 2 3 2
and/or hypotheses and devised means |for
testing them.

13. Students were actively engaged in 0 1 2 2 2 2
thought-provoking activity that often
involved the critical assessment of
procedures.
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14.

Students were reflective about their
learning.

15.

Intellectual rigor, constructive criticism,
and the challenging of ideas were valug

Content: Procedural knowledge

16.

Students were involved in the
communication of their ideas to others
using a variety of means and media.

17.

The teacher’s questions triggered
divergent modes of thinking.

18.

There was a high proportion of student
talk and a significant amount of it
occurred between and among students

19.

Student questions and comments often
determined the focus and direction of
classroom discourse.

20.

There was a climate of respect for what
others had to say.

Classroom culture: communicative
interactions

10

11

10

21.

Active participation of students was
encouraged and valued.

22.

Students were encouraged to generate
conjectures, alternative solution
strategies, and ways of interpreting
evidence.

23.

In general the teacher was patient with
students.

24.

The teacher acted as a resource perso
working to support and enhance studern
investigations.

=}

—

25.

The metaphor “teacher as listener” was
very characteristic of this classroom.

Classroom culture: student/teacher
relationships

11

13

16

15

14

TOTAL

37

44

49

62

71

61

Pirindha. During the entire lesson on molecular studies ewolution, learners were very
attentive, responding quietly to questions that tdecher asked every time she explained a
new concept.
filling the blank’ type, using the cloze proceduiieaylor, 1953). For example, she would say:
“Because these giraffes had access to more respuiney were able to....” and waited for the
learners to answer: ‘reproduce’. Discipline wasamissue during the lesson, where Pirindha
talked the entire time, using a worksheet and PBuwiat presentation. The learners had the
worksheet in hand and some of them were takingsnoteit. Neither the worksheet nor the

PowerPoint presentation were using specific madtediatributed during the workshop,
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although the topic was relevant to the observesbledience could have been inspired by it.
However, Pirindha reported that she did not usesfsom the workshop for the worksheet but

rather information from books and Internet, whible sound more complete.

Her classroom is vast and adequate for the numbégzaoners. The school facilities are
extensive and well kept, with toilets and a libraryh a computer for the teachers. There is a
large sports ground but Pirindha reported that theyot use it very often. Situated in what
used to be an Indian suburb, learners in the dassmwere all of Indian origin. Although
Pirindha reported that the school is composedarhkrs from a diversity of ethnic origins, the
majority of learners are Indian-South-African. tdrscally, most of the Indians of South
Africa came as indentured labourers to work onshgar plantations at the end of thé"19
century. Once they had served their time, thelythef farms and moved to the cities. Itis a
tight-knit community, the smallest ethnic groupSouth Africa and, as it is the case for the
Black community, most of what used to be Indianushb during the Apartheid era remained

mainly inhabited by South Africans of Indian oridgindian Diaspora, 2000).

The lesson RTOP score was 32, out of a possible T0@ strengths of the lessons were the
fundamental concepts presented in the lesson awdwedl she mastered it, as well as her
patience with students, which gave her higher scdog propositional knowledge and
student/teacher relationships. The weaknesses therstrict plan she adhered to, without
giving opportunities to learners to contribute @ fesson, nor to discuss with each other or
with the group. Also, the topic was presenteduichsa way it did not promote alternative or
critical thinking. The latter resulted in low sesr for procedural knowledge and

communication in the classroom.

SamanthaThe lesson focused on the presentation of evidehegolution, and learners were

also well behaved and attentive. Samantha askeg maestions although only a few learners
answered. Towards the end of the lesson, shealead an activity given to the learners as
homework, giving them hints on what the answershinige. She referred to real life

phenomena such as a recent tsunami in Japan t@kixesome concepts that she presented in
a lively manner, stimulating learners’ interestheTtopic was presented very differently from
how it had been introduced in the workshop andhidmed-out distributed to the learners was
not similar to the workshop material. She indeedficmed that although the workshop could
have helped her grasping the concepts presentdtkeitesson, she did not use the material

distributed as it was not ‘for her learners’.
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The school facilities were in functioning order lwvitunning water and electricity and teachers
have access to one computer. The school servesraapea, surrounded by small houses and
shacks. Samantha mentioned that she often teath 5 learners in her class, all of them

black African.

The RTOP score of the lesson was 44 out of 100h wie main strengths being the
fundamental concepts involved as well as the aclesyement of learners’ preconceptions
when teaching. The weaknesses are also the lackafi/ement of learners in the course of
the lesson. As with Pirindha, her lowest scoredape to the procedural knowledge and
communicative interactions whereas her streng#ssifi propositional knowledge as well as

teacher/student relationship.

Vuyo. The observed lesson was offered as a remediattadte class to cover topics left out
during regular hours, due to time constrains amtteled school days. He practiced what is
referred to in South Africa as ‘code switching’, aneng that he was teaching in English but
also used Zulu words to clarify concepts, althotlghadequate biological English vocabulary
was emphasised. He used a very active tone aet aftked the class to complete his
sentences, answered in chorus by many studentaiséte many examples that were adapted
to the learners’ culture, interests and daily ljugsing for example siblings’ skin colour in the
class to demonstrate gene dominance. He was hieljpad®owerPoint presentation for which
most of the material was taken, as he reportedn filoe Internet. However, he presented
similar examples as the ones from the workshoppatih he did not use the same images and

reported that the material he used was more refélran the one offered at the workshop.

The school facilities were well kept, with runnimgter and electricity and a small yard for
sport activities. There was no library but Vuypaded that there is one ‘around the corner’
where teachers occasionally take the learnerspwadth he never personally went with the
learners. The school, being located in what igrretl as an ‘informal settlement’ serves
learners from many areas who live here for weelsdastly in small shacks, following their

family working in town. Vuyo mentioned that childrare often absent from school, having to

travel to their homes for various reasons. Learnee black Africans.

The lesson’s RTOP score was 49, with the main gthsnbeing the consideration of learners’
prior knowledge, the climate of respect and thed&mental concepts covered, which also
resulted in high scores for propositional knowledgel teacher/student relationships. Its

weaknesses were also principally the strong lecgumode with very little space for learners’
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discussion or leading the lesson, although Vuydlehged his students and engaged more in
critical thinking with them, which resulted in dhiy higher score for procedural knowledge

compared to his South African colleagues.

Marie-Anne. The lesson focused on the molecules of life arldoagh Marie-Anne was
lecturing with the help of PowerPoint, she was nguigled by pupils’ questions and, within
the theme of the lesson, would add information thasetheir comments. During the lesson,
they were given an exercise from their workbook rehtbey had to individually fill in words
or draw molecules, and a homework task was alsengfor the next day, as well as a short

discussion of a science project where pupils hadhtmse their own topic.

She works in a public school in a rather wealthygimeourhood. She teaches in a programme
particular to the school—language, literature asidrees—for which parents pay extra money
for specific projects and pedagogical outings. wieer, Marie-Anne reported having some
pupils that come from very modest backgrounds irégular program’s classes. The facility

is rather old but very functional, with a librargdasports facilities.

The lesson’s RTOP score was 62, with strengths ladsng associated with the fundamental
concepts covered as well as the patience and sipecefor pupil’s previous knowledge. The
weaknesses were also similar to what were obsenvdte other classrooms: limited pupils’

exploration, discussion and general communica#diihhough her general scores were higher
than her South African colleagues, the relativeresdetween propositional and procedural

knowledge is constant, with propositional knowletiggher than the procedural.

Danny His lesson was also in the lecture format onttipéc of electric and electromagnetic
waves, using the blackboard for illustrations. whes following his lesson plan that was based
on the textbook’s ‘fiches’—units associated withtopic. These fiches, in addition to the
pupils’ questions, often lead to many ‘real lifeusations, for example how the microwave
warms the food, infrared cameras, radio-therapyctorcer etc. Pupils were slightly more
disruptive than those from other classes obserwsd Danny had to spend time restoring order

on a few occasions.
The school facilities are vast and in good staiéh & library and sport facilities. It serves a

population that is much less wealthy than the otlwerschools visited in Québec, with a high

proportion of immigrants and low-income families.
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The RTOP score of the lesson was 61, with its gttenassociated with the fundamental
subject content, the teacher’s grasp of it as asthe scientific intellectual rigour transmitted
during the lesson. Students’ exploration and itigason as well as a lack of communication
amongst them were the weak points. Once againjestiteacher relationship and
propositional knowledge score high while procedukalowledge and communicative

interactions are low.

David. His lesson focused on magnetism and began wéhctllective correction of the
homework given the previous day. The exercisesrgivere taken from the pupil’s workbook
and during the lesson David referred to their tegkband used images drawn from it. He was
using PowerPoint, the blackboard and also preseatemonstration using an overhead
projector, with an electric wire and a compass.e Tésson ended with homework that they

started in class, where exchange with other stsdmmwith the teacher was possible.

Working in a private school, David's working envaraent is slightly different than the other
schools visited. Students have more resourcesn@ul of all, teachers’ conditions being
slightly better than in public schools, the schoah select from a wider group of candidates.
However, class size is similar to the other sche@ied, with classrooms between 25 to 40
students, with no dedicated facilities for labor@®. The facility is an ancient (for Quebec’s
standards) building, renovated and rather well kafthough teachers reported that some

classrooms were cold in winter and had some le@kere is a library and sport facilities.

The RTOP score of the lesson was the highest pf7all The teacher’s solid grasp of the
subject and his patience in teaching it also rasplestudent's prior knowledge and
encouraged diverse representations of phenomener umeestigation. The most negative
point was the lack of different communication meaffered to the pupils, which resulted

once again in low procedural knowledge and comnaiian in the classroom.

The tables below summarize the findings concerriachers’ beliefs, attitudes as well

teaching practices.

As one can see from Table 7.2, the observed lesstengths all lie in the propositional
knowledge and student/teacher relationship. Twemknesses are reflected by low scores in
procedural knowledge and communicative interactiarthe classroom. It was also found in
the CPTD activities that procedural knowledge andthmunication in the classrooms are
lacking (see Table 5.1 and Table 5.2).
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It is noteworthy that teachers' constructivist \deand relatively good understanding of the
reform lead to an acknowledgement that communiedtiteractions would provide a suitable
environment for science learning. However, theyndb deem it possible to create such an
environment with large number of students. Indeiédwas clearly understood by the
researcher, and sometimes stated (see narrative, pethat although teachers believe that such
an approach could stimulate active learning, it konot be enhanced without close
supervision of such activity. This supervision ldomot, in teachers' opinion, be provided with

large students' number.

" 1 would love to leave them work and discuss @mss] but | realise they are not
working. They take the time as a free period smifre gonna loose your time, | am

moving on!" (Danny, personal communication).

Hence, Table 7.2 and 7.3 show that the classroactipes are more correlated with the CPTD
activities than they are with the personal beliefsich could be explain by the fact that they
feel helpless to change their practices withoufrapreviously observed or experienced what

they believe should be implemented.

Table 7.2. Summary of Reform Teaching Observatiatdeol (RTOP) scores for all teachers’

observed lessons

Item Maximum | Pirindha | Samantha| Vuyo | Marie- | David | Danny
score Anne

Lesson Design 20 5 7 9 11 9 15

and

Implementation

Content: 20 12 15 14 15 17 17

Propositional

knowledge

Content: 20 3 5 8 10 11 13

Procedural

knowledge

Classroom culture; 20 4 6 5 10 10 11

communicative

interactions

Classroom culture; 20 8 11 13 16 14 15

student/teacher

relationships

TOTAL 100 37 44 49 62 61 71
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As noted in chapter 6, the attitudes and beliefallo§ix teachers are relatively similar, with
Pirindha showing more constructivist stances omniag of sciences. However, Table 7.3
shows that her stance does not affect her RTOR sddre acceptance of evolution is high for
five teachers, and although very low for Marie-Aniteis not reflected in her attitudes and
beliefs or her reform teaching scores—these scaressimilar to the other teachers' from
Québec. The greatest difference lies in the caotgtéowest RTOP reform lesson scores in
KwaZulu-Natal (KZN) compared to Québec (QC), whiades not seem to be related to the
teachers’ attitudes and beliefs but rather to tleéegsional development scores. However, the
lesson reform teaching scores, both in KZN and @fg higher than their associated
professional development reform teaching scoresnoti#er important difference is the
relatively more traditional views on learning ofesece, compared to teaching of science, for
all six teachers.
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Table 7.3. Summary of teacher’s attitudes and tsetied reform teaching scores, with their

associated professional development (CPTD) scores.

Teacher INPECIP score (constructivist/ | Acceptance of | Lesson CPTD
. evolution reform reform
traditional) . ;
teaching teaching
Learning of | Teaching of| (MATE score
RTOP RTOP
science science /100) ( (
score/100) score/100)
Pirindha Strong Slightly 89 32 26
constructivist | traditional
11/3 5/7
Samantha Slightly Equal 82 45 26
constructivist | 6/6
8/6
Vuyo Slightly Equal 76 49 26
constructivist | 6/6
8/6
Marie-Anne Constructivist | Slightly 41 62 45
traditional
9/5 5/6
David Constructivist | Slightly 87 61 38
traditional
9/5 5/7
Danny Equal Slightly 90 71 55
717 constructivist
7/5

7.2 Examination of the enacted policies: a brief discisson

7.2.1 Teachers’ attitude and beliefs and CPTD

As confirmed by teachers’ interviews and INPECIBres, there is a gap between agreeing
and adhering to constructivist concepts of learrsogence and applying them in teaching
science. None of the teachers believed in a toadit lecturing model of science learning but
they were incapable of reconciling constructivigthods with their vision of teaching. They
do not have the tools to apply the learner-centladsrooms that they would want, which
seems to be a source of irritation. “For surerliggy that comes from experience stays, it is
generally durable, | agree with that, except th#ttey would give me time, | would gladly do

it” (Danny, personal communication, 2011).
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In terms of how attitudes and beliefs interferenvtite vision of CPTD they hold, it seems that
the major factor is whether they perceive a neesettk professional development. Both in
QC and in KZN, teachers value the content-focugseféssional development that gives them
confidence to teach a particular topic. Their \dem science or even acceptance of evolution
was not related to how teachers perceive CPTDlaénte on their teaching. Indeed, all six
teachers, notwithstanding their beliefs about s@elearning or teaching, did not perceive
professional development as a vector that could tredm gain the necessary PCK to modify
their teaching. In addition, they were not motagato pursue CPTD to align it with how they
perceived learning to occur, as they did not retsegthat professional development could

make a difference in their pedagogy.

Moreover, the storyline showed that most of theeoled teachers did not feel their teaching
was adequate during the first few years followiefprm implementation, which leads to entire
cohorts of students being taught by teachers whuotiéeel they are competent enough to give
their learners a professional education. Contgyarofessional development in a context of
educational reform, where constructivist ideas pr@moted, should lead by example and
ensure that teachers perceive themselves as adigaguipped from the beginning of the
reform implementation. To exemplify the impactttheeparation can have on this perception,
David’'s case is important to mention. As previgusientioned, out of the six teachers and
schools examined, David’s private school was thg one to offer meetings and discussion
before the reform implementation; he is also théy deacher who reported his teaching
competency as being sufficient from the first yeRrofessional capital is difficult to achieve
when teachers feel inadequate. Continuing profeakidevelopment role should include
confidence acquisition, which also increases ppgt®on in a project such as a systemic

reform.

7.2.2 Teachers’ practice and CPTD

When specifically asked about impacting on theactices, teachers did not feel that CPTD
could influence how they teach. However, througtfierent questions and the storyline
method, it was shown that suggested activities pecific, targeted, content-focused
professional development activities do impact ow libey perceived their teaching. Most
teachers do not see CPTD as a process that candimut a change in mentality, however the
use of material from a professional developmenviggican impact how they teach. Indeed, a
specific activity can bring about discussion, opfea classroom for students’ talk or give an

opportunity for learners to discover new ways ahaaunicating sciences results; or it can do
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the opposite. As most teachers reported, the pecrtesuccess of an activity in class will
determine one’s confidence and can bring aboutaagdhin practice. Therefore, the material
used in class combined with assessments that igreedlwith the prescribed pedagogy is of

particular importance and can be the starting doind change in teachers’ practices.

Teachers’ lesson RTOP scores are low, but moreyimgriare the CPTD lower scores. In a
systemic reform, continuing professional developmenfor most teachers, the only contact
with a reformed, learner-centred, inquiry-base@msoe classroom. It appears that changing
teachers’ beliefs about how science is learnt isafiicient to change practices, but rather that
professional development has the greatest impadd.therefore critical that, not only teachers
are exposed to CPTD but that the activities are iformat that shows new methods that
teachers can apply themselves, rather than gaghéreninformation from different, sometimes

unreliable sources.
In the last chapters, the findings linked with eaebearch question were exposed and briefly

discussed independently. The next chapter foousdke interpretation of the results and the

exploration of what they expose in the contexhef present theoretical framework.
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Chapter 8. Discussion

The current study was vast and its intention toawuek different aspects of continuing
professional development in two different conteoftseform implementation was performed
through an investigation of the different levels pblicy implementation: intended,
implemented and enacted. In this chapter, theudigon will first highlight the distinct
findings in the context of the current knowledgetie field, and how they help to answer the
research questions. They are then discussedaitioreto pedagogical content knowledge and
professional capital. Based on the holistic pitdrawn, a conclusion and recommendations
are then formulated.

8.1 Alignment of intended policies and research finding

8.1.1 Research question one

How do the continuing professional teacher develamnpolicies align with research
findings, in South Africa and Québec?

a. If it does not, what is the nature of the gad avhy?

The rigorous analysis of CPTD documents and pdalipierformed in chapter four show that
they are context dependant and generally develapextcordance with research findings,

based on Desimone’s criteria and the policy attelibeory.

With regards to Desimone’s criteria used throughbet study, important points need to be
discussed here. First, content knowledge was ormedi many times in the South African
documents, in accordance with the acknowledgenteitrhany teachers are in dire need of
targeted interventions. In Qc, the documents dotamet specific needs but as the initial
teacher training was more homogenous than in KA, dontent focus will be shaped by
teachers’ needs created by the introduction of sigyect in the syllabus. The documents are
therefore context-adapted. With regards to theagegy however, although a form of active
learning was promoted in South Africa from the NOf& Sciences training document, the
policies pertaining to continuing professional depenent do not emphasise that active
learning is an important facet of the changes tplément in classrooms. Although the
curricular documents in both cases state that begchtrategies ingrained in the social

constructivist mode are central to the reform, nenghs it mentioned that a key step would be
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for all instances providing CPTD to adopt thesecticas. In Qc, there was a mention of the
‘previous passive form of teaching’ being obsolgi@moting new methods. Although a bit
vague on the details of how to apply those methogsofessional development interventions,
there is recognition that if classroom practices & be changed, it needs to start with
professional development. The policies on CPTDthezefore coherent in Qc as teachers
would select according to their needs, but in bmatbes it would need more consistency with

the programme itself and prescribe a coherent megag

Differences were observed between KwaZulu-Natal @uébec in terms of how to trigger
teachers’ motivation to attend these activities—agic and intrinsic motivation respectively.
As shown by Sachs (2001), these different disceyrseanagerialist professionalism
demonstrated by South African policies, and dentacrarofessionalism promoted by
Québec’s policies, impact on teachers’ identity arellikely to generate entrepreneurial type
of teachers in the former, or activists in thedatt Inspired by Bernstein’s retrospective and
prospective identities (Bernstein, 2000), entrepueial teachers will tend to be individualistic
and externally defined while activists will mor&dly work with and for the communities.
Policy makers should acknowledge that the two tygfgsolicies adopted are likely to impact
on teachers’ identity and affect the developmentheir professional capital. Investing in
activist teachers is likely to provide for a susddile, improving system whereas
entrepreneurial teachers can lead to incohereatmeimplementation and unstable systems.
The South African Council for Educators (2008) guised the need for both types of
motivation:

Undertaking professional development activities [.wfill improve teachers’
motivation, competence and professional confidencé External recognition will be
an important part of the CPTD system. Teachers wieet the PD points target in
their three-year cycle will receive a certificateor SACE in recognition of their

achievement. Teachers’ PD points status will bedat their service records.

Although professional capital involves a profourtthicge in teachers’ culture and context, it
should be acknowledged that while before theseopraf changes can be achieved, the state
ought to promote quality teaching and learning dredefore act upon the qualifications for
teachers by all means available. In South Afriba, context discussed in Chapter 2 left too
many teachers underqualified which could justifyimereased need for extrinsic motivation.
Extrinsic motivation has been found to impact ia #hort term, for targeted goals. Once the

qualifications have been increased to an acceptiviel, intrinsic motivation will push
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teachers further in their professional path. InéQRc, as more teachers are in schools by
choice and most attended uniform and adequate gyxécs institutions, it allows the state

more leeway and to ‘capitalise’ on professionalitedhp

While the South African and Quebec’s policies averall aligned with the criteria and they
are context-adapted, there are a few common impogaps. Indeed, considering that
governmental institutions rely heavily on exterraitities such as NGOs, professional
associations or academics to offer appropriateepsidnal development, one would expect
clearer direction and support for any organisatiensindividuals willing to offer such
activities. It has been shown in the United Stétas even though 70% of the teachers choose
their own CPTD activities, only a few of them adlyp@articipate in content-focused training
(Garet, et al., 2001). It might therefore not béisient to rely on teachers to choose the best
activities. Indeed, policies could in this instaract on the providers to increase the offer of
adequate activities. Subcontractors and variogarosations dispensing continuous education
are not working within a common framework, whiclerieases the discrepancies between the
interventions and does not favour quality, unif@na coherent CPTD. In Québec, substantial
funding is now available for higher education igtons to associate with schools to provide
continuing education, but the offerings are stédky variable and not always adequate, and

most importantly, not coordinated.

Also, as seen previously, broad requirements fegadte professional development have been
highlighted in the literature. However, specific cassities are context dependant and
unfortunately under-investigated. Hence there isead for guidance to assist planners of
CPTD programmes to prepare local, need-depend@nvéntion strategies (Keke, 2013). The
documents related to professional development ghprdvide such critical information, or
make provision for the needs to be assessed mgorously. Consequently, although
documents are found to be context-adapted, thegadgrovided emphasis on pedagogical

practices, which is more critical in a context dtieational reform.

In addition to these flaws, both systems of cas¢&deith Africa) and heavy decentralisation
(QC) do not provide for a uniform or at least a imum level of CPTD for teachers in the
reform context. It has been noted by many durimg tourse of this investigation that
motivated teachers will find a way to access pitewl development. Teachers who are
keeping their work to the bare minimum, however) wbt. There is indeed evidence that

teachers who seek effective professional developnaea the most qualified teachers
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(Desimone, Smith, & Ueno, 2006). It is not yetimty part of teachers’ professional culture
that they have to modify and seek new, better nustheven in a situation of systemic change.
Local professional development can act on theseh&ga by promoting and favouring a
context where the professional attitudes of teachhmpose pressure on the indolent ones.
Principals in that instance should ensure thathiacin the school value professional
development by establishing a culture where CPTpag of teachers’ activities. State
policies ought to account for their decisive rohel @rovide supervision at that level to favour
a change in mentality. Québec’s Education Actdcigarlier stipulates responsibilities for
principals in terms of professional developmentwéeer the schools visited, although
receptive to teachers’ initiatives, did not offentnuous, targeted support for teachers to

introduce such a culture.

When reforming the education system entirely arastirally—pedagogy, curriculum and
programmes, the educational community generallyeesyron the crucial role of CPTD
(Lieberman & Pointer Mace, 2008; Loucks-Horsley93p It is therefore unexpected that the
state policies would not provide sufficient guidarfor continuing professional development
to be adequate and uniform, so that teachers cam rimoward with the intended change.
Teachers have been found to be generally reluttiaadopt and fearful of change (Irez & Han,
2011), understandably so considering ever-changiogrammes and policies that did not
provide for them to be adequately prepared. Acangmg, motivating and timely
professional development is necessary to infornches and implement a reform in the
classrooms and should be, at this stage of reseattknowledge, framed by better policies.
Politics around governments, teachers’ professiorgdnisations or unions are often cited as a
reason for not having such prescribing policiesrfifsaves & Fullan, 2012, Department
officials and pedagogic advisors: South Africa @nbec, 2011) as they are usually known to
favour democratic professionalism. While assodiatgth democratic professionalism and
professional capital, the lenient types of policés not ensure a comprehension of new
pedagogical content knowledge associated with gelacale competency-based reform and
seems to assume that conditions for professior@tataare already attained in schools. A
delicate balance between the two might be apprepri&urther assessment of the impact of
these polices is critical in order for developirauotries to adequately adjust their discourses

as their context evolves.
In this section, the state of the current polidgiethe two contexts observed in the research was

discussed. The next section will discuss how jesliand policies are intertwined and how the

former affect the latter.
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8.1.2 Policies and politics

Reform implementation, as discussed in chapterethig largely influenced by political

motivations. Fuhrman (1994) argues that transpmiitical systems cannot provide for a
coherent approach to reform implementation. Tlewdso evidence that suggests that policy
can influence teachers’ participation in effectprefessional development (Desimone, Smith,
& Phillips, 2007). Two parameters associated wvgtfitical influences are discussed here,

pace of implementation and union influence.

Pace

One theme common to both Qc and South Africa thadrged during data analysis was the
pace of implementation, strongly linked with sopiglitical issues. Although the need for
professional development was recognised in themettocuments, the analysis shows that the
planning and concretisation around it was vague @oidtimely, which lead teachers to
perceive the reform as ‘coming down on them’. Aiigh the reform process, especially in
Québec, involved extensive consultations, it wacgieed by the interviewed teachers as
being rapidly implemented through a powerful topvdcapproach. Professional development
policies, although recognising the need for tealtier be adequately informed, were not
structured and implemented before the reform implaation, which might have caused this
perception. Indeed, at the time of writing, thg lespect of CPTD implementation in South
Africa is still not in place—SACE PD point systerin Québec, the only reference document
concerning continuing professional development wvpaseduced in 1999 (Ministere de
I'Education du Québec, 1999). Other documentsrandmmendations have been published
for example by the advisory bodies Conseil Supéudeu’Education or Comité d’Orientation
de la Formation et du Personnel Enseignant (Caiftotéentation de la formation du personnel
enseignant, 2000; Ministére de I'Education, 20@i)Have not been synthesised into guiding

policies.

In a review of various learner-centred educatioBE). implementation attempts, Schweisfurth
(2011) shows that in many developing contexts ciesiindeed make inadequate provision for
the massive task that systemic reform representsgXample in India, China, and Sub-
Saharan Africa in general, where speed of impleatemt does not match state provision of
CPTD. The data presented here show that in baihtgins analysed, including a developed
context like Québec, CPTD policies do not followe timplementation pace. Indeed, the

relatively short mandates given to political partisause most reform plans to span over a
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period of a few years, which does not allow forgdarm planning. One of the consequences
is often the lack of a structured plan for teachprefessional development during the first
few years of implementation. In Quebec, a Depantnadficial said: “It was out of the
question for the Minister that we departed fromfiked schedule, which was a crazy one and
[when we told her], what we said was not admissibl¢he Minister at the time left the
Ministry two years later and was succeeded by amadtinister who allegedly stated: “I am
not here to manage continuity” (Ministry of Eduoati political advisor, personal
communication, 2011). In South Africa, Jonathanséa reported: “Schools and their allies
had been repeatedly warned by the National DepattofeEducation that January 1998 was
an ‘absolutely non-negotiable’ date for the impletagon” (Jansen, 1999, p.1). These
statements suggest that political instances areosmg inappropriate implementation
schedules for political reasons. The situatiom@rad here is also corroborated by research
that confirms teachers feel uninformed and lackigaht time to make educated choices in
educational reform contexts (Datnow, 2000). Raditigoals therefore impact on the
application and viability of a reform, as well as the leadership given to the policies and
therefore on the commitment to professional devalmt by teachers. Schweisfurth (2011)
states: “ [...] theRealpolitik of governments’ desire to be making visible, pesjtmodern
changes drives policy forward at a pace which praatannot match” (p. 427). It is therefore
assumed, in these conditions, that the first feargavill bring confusion with consequences
for teachers’ acceptance of the project and for hayeh they will learn. The present study
will not impact on political systems but hopefullye continuing professional development
policies can be put forward by responsible politstauctures so that they can lead the way

instead of lagging behind.

Unions

Although not in the scope of the present study,ttigne of Teacher Unions imposed itself
during the analysis of CPTD policy development. sAort reflection on unions and
professional organisations’ impact on reform impdatation is deemed appropriate. By
wanting to maintain the independence and the ldmmf the teachers, these organisations
might be putting sticks in the wheels of the refowmagon. In line with the theoretical
framework described earlier, governmental strustuveuld wish that teachers’ freedom were
an incentive to develop professional capital. dthbkKZN and QC, unions have a powerful
influence and are certainly, justifiably or not,rgeved as a barrier to change by political

structures.
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In Québec, a previous union president also assatiaith the wide pre-reform consultations
reported about the unions attending the consultatithey agreed with everything that did not
concern them directly [...] but anything that conegtrthem closely, they were not open to
any change that was going to affect them directly fhey are not agents of change, they are
curbing agents, agents of status quo [...] but piditis are afraid of them, that | can tell
you...” (Personal communication, 2011). In Southiér a Department official mentioned:
"[...] appointments of subject advisor - the leadgrdével - has been highly problematic and

largely based on affiliation to particular unions][' (Personal communication, 2011).

No interviews with Union representatives or proi@sal groups were conducted in this study
hence no conclusions will be drawn from these cuiofEhe short discussion represents ‘food
for thought’, a possible question for another sfuahd helps in the understanding of the actual
intended policies. | will now discuss the nextdewf Chinese whispers, the CPTD activities

and how subject/pedagogic advisors perceive thigsathpolicies.

8.2 Implemented Policies

Indeed, if the policies whispered were acceptalilk megard to the selected criteria, it is now
important to see how they translate in practiceabglysing what the implementers get from
the policies and what they transmit to the teach@&tss analysis pertains to research question

two.

8.2.1 Research question two

How is continuing professional teacher developnieqiemented, in KwaZulu-Natal
and Québec?

a. Why is it, or not, implemented as intended?

8.2.2 South Africa

The South African data show that the step betweditypand implementation is high and
arduous; the policies showed moderate consisteaog although little authority was
associated with them, the policies show high powgowever, implementation of most of the
policies is not yet achieved. The prescriptiveigq@s have been interpreted in the present
study as being a transient force intending to Iéveldiscrepancies left by years of differential
education, with the rationale that directing teash® a prescribed form of professional

development would enhance equity in the qualitytrafning. However, the fact that no
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subject advisors are yet appointed in some distrimhd other districts get disappointingly
unqualified subject advisors ruins any intentiomsven in the policies. In addition, the context
under study is an urban one and although not imitfleest socio-economic environment, it is
reasonable to assume that access to resourcesualfifications of teachers and subject
advisors are above the average in KwaZulu-Natal @n&outh Africa. Moreover, the
workshops analysed are not meeting the criteraaléwel that could induce change. Ciritically,
it does not use the prescribed pedagogy to teaehteghchers. The poor quality of the
continuing professional development offered by Bepartment of Education was already
highlighted in 2002 by the Human Sciences Rese&ubncil and acknowledged by the
Education, Training and Development Practices SEAAich reached the same conclusions
ten years ago (ETDP SETA, 2010, p.40):

[...] the DoE budgets a significant amount of money the provision of INSET

programmes for teachers and school managers. Therityaof these informal skills

development programmes are workshop-based, noedited and are between one
and five days in duration. There have been stroriticisms of these DoE-led

programmes, in relation to:

0 A focus on policy advocacy rather than a substarfidecus on skills development

0 The competence of the trainers

0 The short duration of programme

However, nearly ten years later, a DHET officialntnented on the new Plan on teacher
development:

“[...] forward from the summit was a steering comeditt—a teacher development steering
committee—that held the process together suppodpogedan advisory committee and a
secretariat and different working groups that wdrka different aspects. [...] and the plan
talks about a national committee, a national cotemithat replaces the steering committee to
a certain extent, but still keeps the key role ptayon board in a committee that oversees
implementation. Obviously can’t take responsibifity it but can look at progress and monitor
progress and provide input. And then at the pr@airievel, similar kinds of things in terms
of provincial committees, so there are aspectxrdoxation mechanisms built into the plan
that, hopefully, will provide the kind of monitognand control you need.” (personal

communication, 2011)

No responsibility or accountability is stipulateat the national or provincial committees, for

which investigations failed to account for theitiaties, or existence. These committees, as
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well as the subject advisors hold a pivotal roléhie implementation of a reform, especially
where CPTD is designed in a cascade model. Literatccounts for the relationship between
policies and professional development (Phillipsalet2011; Schmidt & Prawat, 1999) but the
key role of linking policy makers and teachers églected. If there is one weak link in this
three-bond chain, the message cannot reach thieetsaclt would therefore be important in
the design of policies to emphasise the qualificegias well as the appointment of sufficient

subject advisors.

The pedagogical content knowledge necessary taneugirofessional capital can only be
provided when the context and the culture are aamtequFor the culture and context to be
changed, teachers need sustained guidance ana alhdhey need to evolve in a professional

capital environment, which could be provided frdra subject advisors.

8.2.3 Québec

In Québec the whispers are still relatively cletatha implementation level and although some
weaknesses in terms of coherence of the continpiofpssional development activities with
the prescribed pedagogy were observed through T@PRscore, the message relayed by the
CPTD is more coherent with the authoritarian pebcas teachers do benefit from the intended
incentives. Indeed, as shown by the diversityrofgssional development observed from only
three teachers, CPTD offerings are wide and eaatlgessible for motivated teachers.
However, it did not, for the cases under studyediteachers towards subject content focused
activities, although it was present in some cask<an be inferred that teachers would have a
greater need to broaden their pedagogical repertather than strictly content knowledge as
the initial training of teachers would have provide adequate content knowledge, with the
exception of the newly introduced technology aspe@ihe learner-centred, inquiry-based
pedagogy was not targeted in the observed actvdithough it is highly coherent with their
classroom activities as well as with the reformedicular policies. Some components of the
activities were in accordance with this need, altioten years after implementation, the
extent of the reform teaching should be much higihan the RTOP score observed in order to

trigger a change in practices.

It is important to note here that although schoohrds have the liberty to work with the
schools with regard to their professional developtm@edagogic advisors praised the bi-
annual meeting and were perceived as competettebsetevant interviewees. However, they

are not solely responsible for the CPTD of teaclesard a lack of coherence between the
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Ministry and the different structures could therefeause the low reform-teaching observed

during the CPTD activities.

8.2.4 Perceptions of the implementers

Both in Québec and in KZN, the interviewed subatdagogical advisors gives indications of
disillusion with regards to how much the reformoisis not going to be implemented. The
lack of understanding of the policies by the teasl® repeatedly mentioned as if the barriers
would never be broken, particularly with the pa@i‘retracting’ many aspects of OBE.
Indeed, according to them, the change in poligies fboth governments give a clear sign that
outcomes-based education it is not a goal to taagetmuch as when the reform was first
implemented, more than a decade ago. A South &frisubject advisor recommended—
informally, during a casual talk withessed by theearcher—to teachers that they should not
worry about fancy teaching techniques, as themothing better than the good old school.
Clear leadership and directions are not being mnéttesd to the implementers nor the
subject/pedagogic counsellors and the various @wigpolicies are seen as ‘going back’ to
pre-reform policies. The policy documents were,bisth situations, favourable to good
implementation but as they encountered difficultyridg implementation, changing the
policies according to the popular demand seems toonsidered the best option, rather than

working on the professional development of theuvate key professionals.

8.3 Attained Policies

The last section discussed the gap created betiveantended and the implemented policies.
This section explores the step between the implesnerand the teachers, adopting the

teachers’ views. This is yet another link in thengaof Chinese whispers.

8.3.1 Research question three and four

* How does continuing professional development fawghange in attitudes
and beliefs as well as in confidence in a contéxdoicational change?

a. Why do teachers change, when they do?

« In what way is continuing professional teacher digpment reflected in
teachers’ practices with regard with the reformrgeimplemented?

a. How does it relate to changes in attitudes amfidence?
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8.3.2 Attitudes and beliefs

Attitudes and beliefs are important factors to a#swhen looking at teacher learning and
professional development and could actually be riwst significant predictor of change
(Smylie, 1988). Teachers’ values are therefore mportant aspect to evaluate in
understanding their perception of continuing prsif@sal development. Literature also shows
that, in accordance with the professional capktabty, holistic change requires that different
spheres of teachers’ internal and external enviesrirbe modified. If professional beliefs or
practices are not altered in synchrony, effecté mat be systemic and learning is likely to be
transient or absent. Opfer and Pedder (2011),ratant review of professional development
systems cited Clarke and Hollingsworth (2002): “FEeacher learning or growth to occur,
change must occur in multiple areas of influenge’386). The next sections discuss the
findings in relation to the beliefs and attituddsttee selected teachers and how they can be
related to their attitude towards CPTD.

Beliefs

There is no remarkable evidence that the seleetsthers in KZN have different beliefs than
their Québec’s counterparts with regard to thegnitive maps. The results show that none of
the six teachers agree with the traditional wajeafning science characterised by a teacher-
centred classroom where it is believed that stidenit learn if they are told what they need to
know. Rather, they all agreed that students plagestral role in the learning process,
implying that prior knowledge and misconceptionsento be taken into account in order to
achieve conceptual change. However, there is &femvtrend for teachers to be more
constructivist in their vision of science learnithgn science teaching. These results open very
interesting debates, as they show teachers thatdooistructivist beliefs about how science is
learnt but traditional ones about how science iglté Interview results indicate that
classroom experience exposed the difficulty of tmiesivist teaching, which could cause the
shift towards more traditional practices. It ifffidult to identify a cause for their
constructivist position on science learning, howeve can infer that continuing professional
development failed to give the necessary pedagbb@ekground for teachers to teach in
agreement with their beliefs and the ideology baiagveyed by the reform. In a perspective
where the target is to get teachers to acquire pelagogical content knowledge, data have
shown that they are not exposed to different foofnsedagogy, active learning or collective
participation to an extent that would equip thenchange. Many studies have focused on

teachers’ subject matter knowledge, especially outls Africa where teachers’ under-
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qualification is often targeted as the major cdmiiing factor for low performances of the
education system (ETDP SETA, 2010; Makole, 201Bpwever, the study here shows that
continuing professional development has not foaigse the pedagogical aspect of science
learning, which would give teachers adequate kndgddor teaching, in particular knowledge
of instructional strategy or orientations to teaghsubject matter—two necessary components
identified for PCK as shown in Figure 1.2. Theestdd teachers all had the minimum
professional teaching requirements, and often nimriefailed to understand how the pedagogy
associated with the reform could help in providiegrners with the prescribed content. All the
teachers held the belief that science teachingatanaet the right criteria for science learning.
This situation can only lead to a decrease in @actlperceptions of self-efficacy. Continuing
professional development ought to equip teachetfs adequate tools for them to achieve their
own ambitions, as without it they will not develapsense of identity associated with high

capability and commitment, leading to professiarsgital.

The research also shows that the lack of pedadogis given to teachers leads to a decrease
in their support for changes being implementedieéd, both in KZN and in Québec, teachers
reported being enthusiastic about the changes rat But now seemed to envisage
implementation as an epic endeavour. They theref@ave indications, principally during
interviews, that teaching how they always did whs &ppropriate practice; learners will
certainly learn something. Throughout the studyrelw to call this attitude the ABC attitude.

It is based on a comment from a retired officiatha Ministry of Education of Québec, in
reference to the Minster’'s answer to questionsraiga the pace of implementation of radical
changes of the reform: “Well, there will still beet same number of letters in the alphabet and
the numbers will not change” (reported from a peasacommunication, 2011). The ABC
attitude is therefore growing amongst the interadvieachers as they found themselves short
of resources and examples of how to apply whatarebers have found to be the best way to

teach science. Subject content is transmittedaliitgabet will be learnt.

Attitudes and CPTD perceptions

General teachers’ attitudes towards CPTD can havajar impact on the learning that will
follow and therefore is an important aspect of #waluation of CPTD impact (Simpson,
Koballa, Oliver, & Crawley, 1994; Thompson & Min&e2002). In the study, the observed
teachers’ attitude towards CPTD was generally ptgrad one. Even in Québec where two of
the three teachers responded that professionalagenent could impact their practices, they

added many conditions to be met for them to peecaipossible change. One condition that
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was repeated by all interviewed teachers was #whing needs to be applicable in their
classroom, to be relevant. Whether they perceiae relevant or not might also be influenced
by their attitudes towards learning. “Learningeotations are likely to be changed, if at all,
when learning provides, amongst other factors mangl better field and classroom
experiences” (Opfer & Pedder, 2011, p.389). Temchave indeed reported that the greatest
vector of change is experience, specifically sttgleattitudes and reactions to their practices.
Knowledge that is relevant to teachers is therefkmewledge that can enhance their
perception of self-competency, how they can help iampact on learners’ understanding and
performances. While teachers start teaching wettets that are likely to be strongly based on
what they experienced as students (Richardson,)2@i@8e is evidence that the gap between
personal expectations and actual practice woul@rgés self-questioning that could act as an
agent of change. However, some authors have sieggtsat if dissonance between beliefs
and practice is too important, teachers might tepbange (Timperley & Alton-Lee, 2008;
Wheatley, 2002). Therefore, there is a fragileildzjium that needs to be obtained between
an adequate sense of efficacy and motivating danbtsimprovement is possible. The data

shows that attitudes of teachers can therefordneged if they perceive that the:

Present approaches can be improved
New approaches will be more aligned with their dfsli
3. New approaches will not compromise the credibilagpd relationship with the

students, and can improve their learning

| believe that CPTD can respond to these conditioi$ie six observed teachers’ school
environment was not conducive for collaborativerdézg, sharing and communication,
although David’s school was superior to the otln.f As mentioned, in order to respond to

these conditions, improving the collaborative adtis an area that CPTD could target.

Similarities observed in the two different contegtsvide an interesting perspective, as they
show that teachers from different backgrounds antl/eng in different contexts encounter the

same difficulties and some common solutions coeldiénerated. It is possible that the urban
context studied reduces the differences in attguatal beliefs between KZN and QC, as South
Africa is a nation of extremes, with so much diugrand a spectrum of regions that extend
from underdeveloped to fully developed. The urbagian chosen for the research could be
qualified as mid-developed and results would mitstyt have been different in a rural area.

The choice of urban context is however valid athia situation under study, external factors

impacting on CPTD are reduced and the absencdiuitias or teachers’ qualifications cannot
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by itself be the cause of CPTD failure or succesar from controlling external factors,
selecting comparable situations between the twimmsatied to a better understanding of how

continuing professional development can improvecation systems in a general sense.

Despite the interesting similarities, | will focirsthe next section on the different contexts and

how they can also produce different situations.

KwaZulu-Natal—KZN

Different particularities of the KZN situation amorth describing in light of the observed
results. First, the three selected teachers, wthoot tremendously critical of CPTD, showed
disenchantment and held low expectations fronTte most positive teacher, Samantha, when
asked about the positive outcomes of the workshapghasised that “you have to make the
most of it yourself”. This attitude could be explked by a general disenchantment towards
government’s interventions due to the perceptiar) (hat it has not offered much in the past;
it is an attitude that has been anecdotally, boegsly observed by the researcher in Durban.
Also, all three teachers reported that teachingwedsheir career of choice, which can impact
on how much they are committed to professional kdgweent. It is a situation that is not only
observed in the South African context of apartiaid in many developing countries where
educators are not required to show high acadenedeatials to access the profession.
Schwesfurth (2011) argues that “it shapes the exténtheir commitment to effective
pedagogy in general and to the challenging chamgsed by learner-centred education
specifically.” (2011, p. 428). This factor playgainst the building of the desired professional
capital and, although CPTD could play a motivatfagtor by contributing to creating a
desirable culture within the teaching communityjsita factor that needs to be taken into
account. As mentioned, given the differences betwschools in KZN and South Africa in
general, subject advisors assigned to a partiaiftauit of schools should be aware of the
needs and culture of the particular schools tolide # act in this regard. A formal needs
analysis would help to take their prior knowledgel @reconceptions into account and allow

for more constructivist CPTD activities.

Another point to raise here is the generally loR&OP scores of the KZN teachers, and also
for the workshop observed, in comparison to any @R€tivity in Quebec.Why is this the
case?is a crucial question regarding reform implemeatain different contexts. Several
explanations for the low implementation in devetgpcountries have been advanced in the

literature and most of them apply to KZN contexithey include teacher capacity, limited
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resources and cultural factors (Association poutdeeloppement de I'éducation en Afrique,
1996; Schweisfurth, 2011). In the present caseelew the teachers observed were
adequately trained initially, based on their crdidds as well as observation, and did not cite
the lack of resources as a reason for not being &blapply certain practices. Cultural
differences however can certainly account for tkheeption of learner-centred, inquiry-
orientated policies. Indeed, South Africa couldl fato a cultural context described by
Hofstede as ‘high power distance’ (2003), charamtdr by a distant relationship between
authorities and teachers and also between teaahdrtearners. Indeed the author observed
that culturally, the schooling system remains, careg to Québec, a generally more
conservative environment where learners wear ungand are intimidated by the teachers. In
Québec, dress codes are often flexible, and stadend to call teachers by their first name
and to show more familiarity. This situation coglahtribute to the difference between beliefs
about science teaching and science learning, whéseunderstood that learners must do a
conceptual reconstruction to learn but teachersildhoevertheless be at the centre of the
classroom to preserve the due respect. Therdfier&TOP scores in South Africa might be
skewed negatively due to the traditional cultureesghlearners are not expected to ask many
questions or to discuss with the teacher. Thigasitn was observed in Namibia, where
learning-centred orientations were believed to be more @pijate thanearner-centred ones
when taking context into account (O'Sullivan, 2008Ithough all these factors can explain
some of the results, the situation in Québec isnmath better in terms of implementation in
the classrooms, as shown by the relatively low RT808e. The comparison will help in

understanding how the different factors interfer¢ghie implementation of such policies.

Québec-Qc

There are many arguments in the literature ag#iyisig to replicate reforms or policies from
one context to another (Schweisfurth, 2011), bubis case the replication is worldwide, with
very few successful examples. In this contextis #lso very informative to ask what went
wrong everywhere else—including in QC—rather thafng to find out why it did not go
right in South Africa. When looking at the resutsQC, the three motivated teachers were
not using a large proportion of reform-teachingimet either, as shown by their RTOP score.
Moreover, they did not acquire the necessary peglegbknowledge to apply what they
believe is good practice, according to how theyisage science to be learnt. Interestingly,
their beliefs about science teaching are alsoivelgttraditional, or at least they are not very
constructivist, as opposed to how they imaginensgdearning to occur, which indicates that

they are processing and acquiring a new pedagogfclisophy without fully believing in its
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application. They are slightly happier with theTCR although David’s attitude is similar to
the KZN teachers. Marie-Anne and Danny reported @PTD could affect their teaching,
although not to the extent that experience andaobnwtith the students could trigger. They
both mentioned that for the Technology aspect,GRID had an influence on how they
perceived their capability to teach. Howeversinbt change-provoking with regard to their
practices but only provides subject content knoggetbr a subject that is new to them. The
point of focus here should be for CPTD to help beas change their practices to adapt it to the
reform being implemented. The activities attensle@uebec will not help in doing so as long
as the pedagogy is not aligned with the polici€kerefore, although the perception of CPTD
is slightly more positive in Québec, most likelyedio the better offering and accessibility, it

has not been a key vector of change.

Attitudes and CPTD perceptions: a comparative study

In terms of attitudes and practices in the clagsmothere is also remarkable difference
between KZN and Quebec’s teachers. As statecegatie comparison is not presented here
for generalization purposes but rather as a refterdor the assessment of the role that
different contexts might play in teachers’ percaptof CPTD impact as well as on their

identity.

Professional development activities and classrooactizes are more aligned with reformed
teaching in Québec than in KZN, where none of theeoved lessons received an RTOP score
above 50%. However, the storyline shows that edichers felt competent at teaching
according to the reform requirements at the timthefstudy (all the results ended with a four
or a five, five being the maximum on the scale)hisTresult could be explained by the
teachers’ beliefs about science learning and afthdhey cannot apply it in the classroom,
they report their competency as higher than italltus. It was indeed shown in the literature
that changing teachers’ beliefs can alter selfirspabout their behaviour without affecting it
(Desimone, 2009). It is also interesting to ndbe tonsistency with which teachers’
classrooms scored higher than the CPTD, which couditate that the change in beliefs
pushes them towards trying techniques and pradiiegésare more constructivist, although the

continuing professional development would not tspoasible for the observed beliefs.

Overall, interviewed teachers from South Africa @wEbec all had a positive attitude toward

the reform at the beginning but the difficulty imagping the essence of it and more
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importantly the difficulty in implementing it in #ir classrooms brought about frustration and

may have prevented the change in beliefs to b&septed in their practices.

The general teachers’ attitude toward professideaklopment is more positive in Québec
than in KZN. Analysis of the interviews, storylinend questionnaires’ answers shows that
two teachers in Québec are overall positive abautticuing professional development
(Marie-Anne and Danny); one is neutral (David) védaer the three KZN teachers are either
negative (Pirindha and Vuyo), or neutral (Samanthk) addition, although Samantha first
showed some enthusiasm she could not say how Il @fect her practice. The perceived
impact of CPTD does influence how much time theglicite to attending such activities, and
Marie-Anne and Danny showed this by actively seglddditional activities to increase their
knowledge in what they perceived as being areageaknesses. None of the three teachers in
KZN did so. The negative perception of the aawgitis not the sole factor in the low

attendance of KZN teachers, as few opportunitiegtend additional activities arise.

To move teachers towards a learner-centred, indpsisgd, outcomes-based mentality, none of
the two strategies—intrinsic or extrinsic motivatiehave fully reached their goal with the
teachers observed. Indeed, even though teachktsslightly more constructivists beliefs,
results showed that both in South Africa and in l6gwé all the teachers observed
demonstrated low implementation of the construstidipproach advocated. Although the
results are slightly more satisfying in Québecisitdifficult to directly link the positive
outcome with the professional development. Keepingind that these teachers are probably
more motivated than the average teachers, beinivated and confident enough to let the
researcher examine their practices, the data examirere are worrisome and question
generating: Why do consenting teachers not chahge practices? How can continuing
professional development help them change theatipes? It seems that notwithstanding the
offering or incentives, the constructivist approashearning ingrained in the reform policies
is not going to be assimilated by the teacherkdf/tare not exposed to it in situations where
they are the learners, in a learner-centred classréeeling the feelings of the students, their
fear, their lack of confidence. Marie-Anne repdrteat when attending a particular workshop
on Technology, she was afraid when she heard atdeesuch as: “Ok, today, you are going
to build an articulated arm.” This is the type adftivity that would be stressful for both
teachers and students to perform, and lecturingtabmight seem to be a safer option for the
teacher if not previously put in the same type iafasion. Professional development could
provide opportunities for teachers to get familidth these situations in a safe context. For

CPTD to reach a goal of providing complete PCK amdntually reach professional capital,
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the assumptions that professional development teash by example is key to interpret the
results in this study. The same assumptions weseribed by Opfer and Pedder (2011) “[...]
teacher professional development consists of atapeof activities and methods for learning
and teacher learning follows more or less direttiyn the frequency with which professional

development programs use these specific activitesctures, and so on” (p. 378).

The CPTD that is perceived by teachers as haviagytbatest influence on their practice are
the ones that give material applicable in a classroor that gives them content knowledge to
gain confidence in teaching. It is in accordanc¢hwesimone’s criteria of adequate

professional development (subject content and eoloer mainly) but it does not provide for

the pedagogical aspect of teaching, as desireddygtamic reform. The content knowledge
can be increased but in the present state of sffaith the textbook being constructed in the
same traditional way, the pedagogical content kadge is ignored. In systemic reforms such
as OBE, the pedagogical philosophy is completelyisesl and cannot be ignored when

professionally developing teachers.

8.3.3 Confidence, experience, teacher identity and steaahing

The data concerning confidence and experience aialynrelated to classroom activities
rather than formal professional development aotisit Indeed, when questioned about how
they acquired their confidence and expertise, ®ackalways referred to the classroom.
Confidence can be a key learning tool as well aoaticome of learning (Graven, 2004).
Teachers in this study all highlighted its impodarand acknowledged that any successful
learning would generate this indispensable tod #hteacher needs in a classroom situation.
In addition, the data presented in this study shwat confidence was perceived as a tool for
further learning but also allows holding a partacutole in a community. The greater the
confidence, the more prominently teachers envisidhis role. Initial teacher training teaches
specific pedagogical and content knowledge whees@agrience and continuing professional
development, by forging confidence, can mould dgasional identity and are essential to
build professional capital (Hargreaves & Fullan120Sachs, 2001). It was discussed in the
context of policy design that different types afidber professional identity can emerge from
different motivational approaches, either the managjst or democratic. The role of
confidence in this context is underrepresentedhénliterature although it is likely to play an
important role in teacher identity development. a@n (2004), in a thorough study of
professional development of mathematic teachemutfir a community of practice remarked

“that the notion of confidence is pivotal in undargling and explaining mathematics teacher
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learning” (Graven, 2004, p. 177). Confidence iscdssed here within a social practice
conceptual framework in relation to teacher leagnas Graven explored it, both as a product
and a process of learning. Indeed, she suggestsdhfidence is an essential aspect of social
learning, as teachers need to trust their own kedgé before admitting their shortcomings.
In the present context, continuing professional ettgment through social learning is
envisioned as a cycle to gain capability and caemfig, which generates more social capital
and develops human capital. Communities of pradie a privileged method of continuing
learning, and the policies in both KZN and Québeknawledge that they represent an
essential component of professional developmerweder, without appropriate supervision,
these measures will not serve the intended purp@$e observation of the cluster group in
KZN exemplifies the fact that a community of praetidoes not always provide for a learning
context. Taking the Finnish example of educatiaeatructuration, the investment in social

capital through school-structured social learninghnbe worth the expense (Sahlberg, 2010).

To discuss confidence within this social framewdrkyill add here what | call the social
structural framework, which is related to the stwwe of the school and organisation of school
days, hence to the culture and context of teachmglescribed by Fullan and Hargreaves
(2012) in the professional capital theory. It igued here that to make a contribution to
teachers’ professional capital, continuing prof@sal development ought to influence
teachers’ confidence, which can be achieved byuémiting the culture and context of
teaching. Within their reflection of how to impmtheir confidence through daily activities,
teachers in the present study are pointing tofardifit school organisation. Indeed, as shown
in the results, teachers and policy makers repdtatithe amplitude of the reform calls for
structural changes, which could facilitate collatiimm and learning at school. These changes
can be of various orders. Firstly, instructorsorggd that ‘taking their classes up’, or teaching
the same students for a few years, improve cldgsaeships and trust as well as teaching and
learning. It is aligned with the constructivistpapach where knowing students’ backgrounds,
misconceptions and learning styles improve learnifigne present data also suggest that it
increases teachers’ confidence. It was suggested policy maker in Québec, and also
observed in some Scandinavian countries, thatamehdvocating interdisciplinary outcomes
calls for school days to be restructured to favaotlective continuing professional
development through daily activities. Lifelongreiag is efficient if it merges into a teacher’s
life. Incorporating learning through school dagdikely to yield human capital. For example,
time allocated for common projects between differdisciplines, or for teachers to discuss
particular students or common approaches coulcthbisaged. However, the latter would be

more appropriate when a certain level of profesdiaapital is already attained, or would
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require the presence of a facilitator. Kotter @PBuilt a list of eight of the major mistakes
when introducing change in an organisation, whietlude not anchoring changes in the
[organisation’s] culture. The high resources imed in such reforms could justify a
rearrangement of the school calendar to guaraniaétyg professional development for all

teachers.

Anchored in the school structure, continuing prsi@sal development might improve
teachers’ confidence through the social struct@rammework. As CPTD cannot replace
experience, it could include an analysis or simoilabf students’ reactions to help teachers
anticipate what can be expected and develop deeisicapital. Simulations have gained
popularity in health sciences with, for exampleg tBcript Concordance Test (Lubarsky,
Charlin, Cook, Chalk, & van der Vleuten, 2011), eeped to increase professional
competence with ill-defined problems. Although @fie to health professionals, the test
could be adapted for teachers to improve theirsital capital in various situations, without
sacrificing four to five years to gain the necegsaperience. Video analysis has also been
suggested as a tool for teacher development (Gold&avicDermott, 2007). Danny’s
comment serves as a good conclusion for this sectie teacher professional development
could try to copy experience in what it can accashpl“But really experience, experience
with students’ reactions, repartee, you work itwith time. One becomes much more intense,
much sharper. Because there are behaviours thatanerent, so when you have seen the
range of possible behaviours, it is easier to gauhat reaction one must have.” (personal

communication, 2011).

8.3.4 Textbooks and educative curriculum material

As reported by teachers in this study and corrdbdreby other authors, professional
development must be relevant to a teacher’s class(@e Feiter, Vonk, & Van Den Akker,
1995; Garet, et al., 2001). As an educator findssalf in a situation where learners pull a
long face and post an interrogation mark on thaielieads, it becomes very handy to have a
practical example, an exercise or a figure to | ®Bleulman states that “since there are no single
most powerful forms of representation, the teachaust have at hand a veritable
armamentarium of alternative forms of representatsmme of which derive from research
whereas others originate in the wisdom of practigghulman, 1986, p 9). While nothing can
replace the wisdom of practice, learning and teackupport material (LTSM) can offer that
armamentarium to teachers and trigger a changedctipe which can lead to any of the

desired effects. Data in this study shows, in exgent with the literature (Schmidt & Prawat,
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1999), that the central piece of information teashise to plan their classroom activities is the
textbook, associated with the internet to get ngtand information. It is therefore situated
in a powerful position to influence their practicegich in turn can impact on their attitudes,

beliefs and confidence (see Figure 8.3.).

Self-responsibility is featured in CPTD policies oth observed contexts and can lead to
uneven development among educators. It exemplthestension between guidance and
choice that any stakeholders have when designingintong professional development (Davis
and Krajcik, 2005). In light of the results preehhere, more guidance through meaningful
educative curriculum material could be consideisl,an addition to existing CPTD. In a
study on reform implementation in Québec, Potvid Bionne (2007) found that teachers in
Québec reported being in need of high-quality tewcmaterial. Indeed, this type of material
can be used as a tool to promote teacher learBally & Cohen, 1996; Bruner, 1960; Davis,
Nelson, & Beyer, 2008) and could contribute to kemacontinuing professional development:
“Teachers could be engaged with curriculum mateiialways that generated learning if the
materials were integrated into a program of profesd development aimed at improving their
capacity to teach.[...] We have proposed to redramndaries between teachers and materials
in the construction of curriculum. We see no akine if curriculum is to play a more
constructive role in improving instruction, for therriculum that counts is the curriculum that
is enacted.” (Ball & Cohen, 1996, p.8).

An activity or project in class can have a majopatt on teachers’ pedagogy, as it can
integrate different subjects, focus on students taigder inquiry-based learning. However,
teachers do not perceive these activities as keitrggger for change, but only as an aid to
teaching. Different class-applicable activitiesl @xamples of teaching ‘tricks’ as well as the
most common students’ misconceptions are therefmwerful tools to enact change.
Improving the material teachers already use to ptemstudent and teacher learning
concurrently is potentially very effective as ldamis very meaningful and applicable when
embedded in high quality textbooks. It does ineobonsiderable restructuring for policy
makers as well as for politicians with regard te talationship with the publishing lobbies but
it could promote a minimal continuing educationteys while acting on resources already in
use by teachers. Shulman elegantly stated thatcliiriculum and its associated materials are
the materia medicaof pedagogy, the pharmacopeia from which the &adhaws those tools
of teaching that present or exemplify particulanteat and remediate or evaluate the adequacy

of student accomplishments” (Shulman, 1986, p.1®leed, textbooks can also provide better
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guidance for evaluation, which is a critical pedgigal content knowledge in the

implementation of a reform: knowledge of assessroestudents’ learning of subject matter.

Commercial textbooks are often designed in hasteadtihough a supervising body usually
manages the operations, it is not a guaranteattbatrectly promotes the reform philosophy,
or teacher learning. A pedagogic advisor in Quelkrc-André, who has also worked for the
publishing industry reported: “The great misfortupiethis reform was this: we wrote our
textbooks along with programs, and educational ertnivas broad and unfocused when the
programs were written; came a [textbook] collectamd they published the notions by
universe [instead of integrating various discipiihand then everything fell apart. People
began to completely reverse what the reform wantetich was precisely the mix of

disciplines.” (Personal communication, 2011).

Sedibe (1998) suggested that implementing an owsdrased education depends on
appropriate continuing professional teacher devetyg and adequate teaching and learning
materials. It could therefore be efficient to fusentinuing professional development that
promotes constructivist views with teaching andriesy materials already used by teachers.
Indeed, it is possible to use teachers' textboaotwey knowledge of concepts into classroom
activities. For example, in the case of a leapamtred, inquiry based reform, a textbook
could suggest a series of questions that teacherddwuse to probe pupils' previous
knowledge. Based on their answers, a selectiaa@bus activities would be proposed, some
for large groups, others for discussion or indialdwork. All the activities would be in
agreement with the proposed reform and would hedphers to discover how a classroom can
be a different learning environment from what thewe been used in the past. Proposed
evaluation scheme based on each activities coulgrbésented as well. Another powerful
potential aspect could be the introduction of dmilative work between teachers of various
disciplines. Based on the curriculum of each sutbgn activity could integrate two or more

concepts and can be performed concomitantly wherdieachers.

Such a claim, based on teachers' interviews asasalh the observation of the great influence
that textbooks have on a lesson in this study, doesuggest that the textbooks could play the
sole role of teacher professional development. rideessity for reflective and active learning
as well as for collaboration implies that it couderve to introduce teachers to the basis of
constructivist views through a medium that is alseavidely used but could not replace

discussions and collective participation in CPTD.
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This reflection concludes the discussion about twevselected teachers perceive CPTD and
how they learn, process, inquire and implement tif®rm policies. Based on these
considerations, the next section will present dectibn on the analytical, conceptual and

theoretical framework used throughout the study.
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8.4 Common Framework

8.4.1 Research question five

How do we establish a common analytic framework etmluate continuing

professional teacher development?

The last research question pertains to the eldboraff a common framework to inform

professional development research approaches.mbasis framework was used in this study
as a powerful analytical tool and although expioratof CPTD will always focus on only

parts of a more complete process, adding piecasfofmation on a common framework

would allow for a multifaceted and complex analys®pfer and Pedder (2011), using the
complexity theory lens, argue that a study focusingeachers or learners only, without the
contextual influencing factors, does not yield thecessary information for adequate
conclusions. Rather, they plead for researcherske different subsystems into account:
teacher, school and learning activity. Howeveobgl studies that take into account all the
diverse parameters affecting CPTD are not alwagsilide, hence a common framework
allowing for pieces of the puzzle to be added wdagduseful. Although bearing limitations, it
is a step towards standardization that could helpthe understanding of professional
development as envisaged in the complexity thearg professional capital, which take

different aspects of teachers’ lives into account.

Data presented here show that Desimone’s frameisarkeful, although some adjustments to
it would make it more relevant to the results & tturrent study. Indeed, the lack or little

change in teachers’ practices calls for reflectiblate that although teaching practices did not
match the required reform-teaching, it is acknogéstithat changes in practices could have
happened without being accounted for as teacherns ma evaluated before the reform; yet

instruction should, after ten years of reform inmpémtation, show a better correspondence
with the prescribed pedagogy. For clarity purppségure 8.1 repeats Desimone's original

framework from which the study's analytical framekvevas drawn.
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Figure 8.1. Core features for adequate professideaklopment. Desimone’s conceptual
framework for studying the effects of professio@velopment on teachers and students
(2009, p. 185).

More than 20 years prior to the publication of Demie’s framework, Guskey proposed the
following model of teacher change, reproduced iguké 8.2. Both models suggest a linear
relationship between professional development hieat attitudes, beliefs and practice, as well

as learners' achievement.

Change in Change in Change in
TEACHERS' STUDENT TEACHERS'
CLASSROOM PRACTICES LEARNING OUTCOMES BELIEFS AND ATTITUDES

STAFF

DEVELOPMENT

Figure 8.2. A model of the process of teacher ceaRgpm Guskey 1986, p.7.
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Because the six teachers observed in this studyeshthat beliefs about science teaching and
learning were partially changed, but practicesrditfollow, it raises questions about a linear
relationship and therefore points towards a motegiative model, aligned to the complexity
theory. As shown by Opfer and Pedder: “Althoughuastantial literature exists about the
ability of specific features of professional dey®iwent to improve teacher practice and student
learning, some researchers have begun to quesimiag causal knowledge.” (2011, p. 387).
Supporting this point, teachers in this study shmare constructivist views on science
learning than on science teaching and do not @&shese views in their teaching practices,
which leads to the conclusion that the six obseteadhers did not fully align their practices
to their beliefs; or at least not as much as onghtmhope for following professional
development. In addition, they all reported thatents’ reactions and performances greatly
influence their practices. It would therefore sesfgthat, as Guskey (1986) proposed,
students’ learning outcomes could lead to a changeeliefs and attitudes. However, as
opposed to what his model suggests, the data peesenthis study shows that a change in
beliefs is not always preceded by a change in tgatlpractices. In addition, teachers
reported a change in students' performances ag Ib@finential to their teaching but also a
change in attitudes. Indeed, from teachers’ repatperceived lack of interest from the
students can lead to the abandonment of a pracii¢eerefore, it is not only how students
succeed as a result of a change in practices bothalw they react. Also, according to the
professional capital theory and the data preseimtebis study, school context could play a
more important role than proposed in these modrlsanging attitudes and beliefs, as well
as confidence and social learning. Based on tressdts, | therefore suggest redesigning the

parameters in Desimone’s framework in the form ¥&an diagram, as shown in Figure 8.3.
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Figure 8.3. Proposed conceptua framework for professional development.

The figure shows that in this envisaged conceptual framework, all features are interconnected
and likely to influence each other rather than being situated in a linear relationship. Indeed,
the causal relationship between such complex systems is difficult to precisely identify and, in
terms of the model, all features need to be acted upon for professional development to create
profound change and generate professiona capital. The framework keeps the same core
features of professional development suggested by Desimone while the other features were
dlightly modified (bold in Figure 8.3) to account for the aspects discussed earlier--confidence,
school socia environment and change in students' attitudes. The key point is the centre circles

showing the interconnections between all the proposed features likely to influence each other.
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As discussed previously, it has already been résedrnn the literature that integrating factors
might be a more realistic way to approach contiguprofessional teacher development
(Clarke & Hollingsworth, 2002; Opfer & Pedder, 2011 However, the integration in a

diagram model of Desimone's research-based critegaconfidence and social aspects as well
as the change in attitude and beliefs caused byowagd student learning (Guskey, 2009)
represent a new amalgamation of various concelptsymbolizes partially, and adds to, the

angle used by Opfer and Pedder's complexity th&yy1). Indeed, CPTD is a complex study

and any integrating model must take into accoumtéiciprocal relationship of various aspects.

8.5 Professional Capital and Pedagogical Content Knowtge

8.5.1 Pedagogical Content Knowledge

Pedagogical content knowledge, in view of the preskeoretical framework, is seen as a
knowledge that can lead teachersapability andcommitment. Indeed, knowledge of the
subject matter, curriculum and educational goadspsimary in times of reform, but it has to
be coupled with different types of knowledge sushkaowledge of students’ understanding
and their preconceived ideas, as well as miscoiweptto motivate teachers to change.
Pedagogical content knowledge can motivate teathaes-evaluate their practices and create
an environment for them that will create a learreojure and professionatontext, within a
valuedcareer. It is a knowledge in, for, and of practice (CahSmith & Lytle, 2001) that
concords with the envisioned CPTD that would be exhdled in teachers’ everyday lives and
lead to a different perception of teachers’ se#friities as well as professional identities,
essential to develop professional capital. Intlighthe present results, none of the CPTD
activities observed comprised the entire rangeripérea selected, and therefore could not
contribute to building a strong PCK which, by défon, includes different types of
knowledge as opposed to only selected criterianti@oing professional development cannot
by itself provide the entire range of complex knesde necessary for teaching but should
contribute to provide, as Shulman described: “Aalrdiberal education that serves as the

framework for old learning and as a facilitator faw understanding” (Shulman, 1987, p. 9).

Continuing professional development should not aedkaid activities providing temporary
answers for each addition of content or pedagogiethods. In order for CPTD to contribute
to a permanent solution, it would have to be embddd the teacher’s life to provide PCK and
professionalize its environment so that teachergdcoot function in a school without the

appropriate attitude contributing to building prsgmnal capital.
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8.5.2 Professional capital

It is believed, in light of the results, that recuing professional development to achieve a
collaborative professional development that candpce changes in teachers’ practices,
attitudes, beliefs, and student achievement woegdd to professional capital. According to
Hargreaves and Fullan, professional capital isretfan of human capital, social capital and
decisional capital, which can be acted upon bygasibnal development. Concerned by the
enacting of their theories, these two pragmatit@nst claim that the following measures can
generate professional capital by transforming tharts, minds, and culture of the profession,

as well as spreading the impact (Hargreaves & Ru812, p. 42) :

Professional capacity building

Collective responsibility, teamwork, and collabarat

Moral commitment and inspiration

More rather than less professional discretion

Personally engaging curriculum and pedagogy withrielogy as its accelerator

School-to-school assistance rather than punititerwention from on high

N o o bk oD PRE

Systemic policies that are coherent and cohesive

As can be observed here, all of these parametarbectargeted by professional development.
CPTD’s impact in building teachers’ professionapaeity could be enhanced by providing
professional development that contributes to thdlective responsibility and moral

commitment, as well as school-to-school assistancBy increasing teachers’ confidence,
professional development could also provide forright conditions to increase professional
discretion. The data in this study show that tee£hare in need of examples to trigger a
change in their attitudes, beliefs and practiced tould increase collective responsibility,

teamwork and collaboration, commitment and insgirt

In the two contexts observed, the policies are isgna relatively clear message, which is not
translated into the implementation stage. Hencehtea have little opportunity to interact with
what it represents to be professionally capablé vagards to the reform. Indeed, the reform
context is characterised by a need for relearnmimgst teachers interviewed have been teaching
for many years and had acquired what they congidgoed practices. Thisnow-howneeds

to be revisited when capability takes a new meartiegce the need for them to be convinced
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that the theory behind the policy can produce goemiilts. Instructors are not given the
opportunity toexperiencehow different practices can lead to different tssult leads to less
commitment and inspiration, which undermines caetiitk, hence collective responsibility
and collaboration. It is therefore critical thaéasures are put in place to increase teachers’
exposure to ‘new’ capabilities, especially whenytlage experienced and in a career stage
where they have built an image and identity thaeséstant to change. It is important to note
at this point that the observed teachers wereraliral the same career stage, which was
shown to have a possible impact on their respanshédnge, therefore possibly to professional
development related to change (Hargreaves, 200%eed, teachers in mid-career (8 to 23
years of experience) are “confident but not congmcopen but not innocent, questioning
without being cranky” (Hargreaves & Fullan, 201271). As shown in Figure 1.1, it
represents the highest potential for commitmenteamhbility, leading to professional capital.
The selected teachers had between 7 and 26 yeexp@fience, hence are within this category

of people that would welcome change compared tageuor older colleagues.

The study suggests that teachers do not percedfegsional development as having a major
impact on how they act in their classrooms. Ibaiglicates that, in the cases observed, the
paradigm shift required from the policies is notilitated by the current professional

development and that the enactment of the expeattadges in the classrooms are limited in

the two different contexts under study.

8.6 Limitations of the Study

This study gives insights into the entire processamtinuing professional development of
teachers in times of education reform. It givemiied information about how teachers, within
their individual contexts, perceive and utilise @PT Similarities between the two countries
studied here add information about how to reach iamghct teachers through professional
development. However, the study is limited by eliéint factors, one being that although the
number of teacher is too small to generalize, laige enough that data were limited in time—
one semester, with only one lesson observationdbas not allow the researcher to measure
overall instruction. It does nevertheless indidabev teachers perceive good instruction, as
they were asked to select a representative lesdwre they feel comfortable and competent.
The lesson analysis tool, RTOP, was originally giesil to be used by more than one trained
observer, to validate the process (Piburn & Sawa@apb). In the case presented here, the
different languages as well as the numerous lesandsCPTD activities did not allow for

more than one observer to evaluate each activitje absolute scores can therefore differ
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when compared to other studies using the sametiabthe relative scaling between teachers
and CPTD activity, as well as between countriesaieamuseful. Also, the presence of the
observer is known to alter behaviours and has t@aken into account. Another bias can also
come from the selection of teachers, which was wolantary basis. Indeed, colleagues have
mentioned (although anecdotally) the great difficubf finding teachers to agree to an
observer (and a video recorder) in their classrodime more confident teachers are likely to
be willing to cooperate, although none of the teastapproached in the present study refused

to participate.

Another limitation is the honesty of the participgnwhich can be biased, particularly in a
context where the culture of respect between teachred authorities can elicit answers that
represent what they believe is expected rather wiaat they believe. This phenomenon can
lead to ‘rhetoric-reality gulfs’ (Schweisfurth, 2D1p. 426). The wide variety of tools used in
the study however enabled a valid triangulationt ®@ntributes to closing the gap. In
addition, the large amount of time spent with epatticipant created a trust relationship that
would reduce this risk. It was observed that dwrthe first interview, teachers made
comments reflecting their concern: “Don't tell thepartment/Ministry/Subject advisor what |

said...”. During the last interview they were manelined to criticise authorities.
Also, as pointed out by Opfer and Pedder in theitiew (2011), the relationship between
professional development and change in teachditld®s, beliefs, and practices can only be

inferred by correlation rather than a direct measiiits impact on these outcomes.

The study, although carefully designed and analysed conducted over a relatively short
period of time, one semester. It could therefaeealgued that the impact of the particular
CPTD activity could not be evaluated to its fulttgutial. It is indeed worth considering that
changing values, beliefs and attitudes takes tiotahere is also strong world-wide evidence
that the impact of a particular training diminisheeer time, particularly for learner-centred
methods (Mohammad & Harlech-Jones, 2008; MustafaCéllingford, 2008; Thair &

Treagust, 2003). Also, as discussed earlier, thmaber of cases is small which limits the
generalization of the findings. Also, one alwagwvédito consider the Hawthorne effect when
analysing and interpreting data, which is the aesition that any situation would have been

different should the observer—researcher, not beeth
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8.7 Conclusion and recommendations

The study shows that the policies pertaining totiooing professional development are
prescriptive in KwaZulu-Natal and rely on powernmtivate teachers towards professional
development activities. In Québec, incentives mme authoritarian and rely on intrinsic
motivation. These policies could be explainedightl of the inequalities in South Africa and
the need to increase teachers’ competency, wheheapolicies in Québec are targeting
homogenous teachers with focused development naedstherefore would be context-
adapted. However, their possible impact on thergemee of teachers’ professional identity
as managerialist or democratic, which can in tunpact on the emergence of professional

capital, should be considered.

The investment in professional development didbaatr fruit in developing human capital for
the implementers, especially in KwaZulu-Natal whexgbject advisors are inadequately
appointed and professionally resourced. The CPaivites offered are poorly aligned with
the intended reformed PCK which does not providsgadte exposure for teachers, once again

especially in KwaZulu-Natal although Québec’s walso insufficiently aligned.

The six teachers observed did not perceive CPT®ragjor vector of change. Rather, in the
most positive cases, they felt it can provide hdlgbntent knowledge for newly introduced
curricular subjects where they recognise a need.ekample, in South Africa, the workshops
that had the greatest impact were the ones givamieat focus on evolution, a new subject in
which teachers felt they needed more informati@ntthe mere activities in a textbook. In
Québec, it is professional development about Tdogyp and technical drawing, as well as
Astronomy that teachers have mentioned impactinthein practices, all of them new subjects
in which they felt under-competent. However, narighe teachers reported needing more
information about how to create a learner-centtadstcoom or to teach using competency or
inquiry-based methods, all of which were esseritiahe reforms. Indeed they did not, in
general, identify PCK as a lack in their teachingi@mentarium, although the pedagogy used
in classrooms was misaligned with the reform rezrugnts. The use of textbooks has been
found to potentially reduce the perceived needdBD as it provides them with classroom
guidance. Hence, the observed teachers were geeéirtinuing professional development
only if they felt a need while performing their Jaactivities. Therefore the need to identify
their needs should be addressed. No one is mawl&dgeable than someone who knows

nothing. One who knows very little ignores thetfdmat there is more to know. A minimum
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mandatory CPTD through social practice during tret fear of pre implementation as well as
the first years of implementation would requireemrganisation of the school calendar but
would be an investment that could generate invddupinfessional capital. It could make the
later investment in CPTD more profitable, bettaeraded and certainly more coherent and
efficient. Indeed, as teachers know what then® iknow and what they do not know, they
might seek pedagogical content knowledge and ngtaamtent knowledge to fill a gap from a

new subject introduced in the programme. As thstesgic reforms nowadays aim at

modifying teachers’ attitude by creating a difféaresthool environment, the Pedagogical
aspect of PCK cannot be unaccounted for in CPTM, the senior management team in a

school has a key responsibility in creating a ealfor learning.

Three major recommendations emerge from this study:

1) Formal professional development activities stloepresent and be aligned with the reform
being implemented. In the present case, learndrem inquiry-based applications of

constructivist teaching have to be exemplified nigithese activities.

2) A reorganisation of the school-structure andritdion time is necessary to allow for
collaboration and professional development to oatuning school time, more so and more
formalised during the first years of reform implertagion. Professional development would

be part of a collaborative learning culture, helngigding social capital.

3) The use of textbooks and teaching and learnipgart material for continuing professional
development could create a uniform learning basis teachers. These materials, in
conjunction with other professional developmentivétgés, should emphasise the reform

philosophies theoretically but mostly practically.
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Appendix A. List of analysed documents

South Africa

Name of document Author Date Reference

Strategic Plan 2011-2014 Department of Basic| 2011 (Department of
Education, RSA Education, 2011)

Integrated Strategic PlanningDepartment of Basic 2011 (Department of Basic

Framework for Teacher Education/Higher Education &

Education and Development Education and Training Department of Higher

in South Africa RSA Education and Training

2011)

Action Plan to 2014: Department of Basic 2011 (Department of Basic

Towards the Realisation of | Education, RSA Education, 2011c)

Schooling 2025

Strategic Plan 2010/2011- | Department of 2010 (KZN Department of

2014/2015 Education, KZN Education, 2010)

The Design of the South African Council | 2008 (Department of

Continuing Professional of Educators Education, 2008b)

Teacher Development

System

Framework for the National| Department of 2007 (Department of

Strategy for Learner Education, RSA Education, 2007a)

Attainment (NSLA)

National Policy Framework | South African Council | 2008 (South African Council

for Teacher Education and | for Educators for Educators, 2008)

Development

NCS Training Manual: Life | Department of 2007 (Department of

Sciences

Education, RSA

Education, 2007b)
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Québec

Name of document Author Date Reference

Education act Gouvernement du 2012 (Gouvernement du
Québec Québec, 2012)

An Act to promote Gouvernement du 2011 (Gouvernement du

workforce skills Québec Québec, 2011)

development and recognitign

Orientation for the Minsitére de 'Education 1999 (Ministére de

professional development of du Québec (MEQ) I'Education du Québeg

teachers 1999)

A new direction for successt Minsitére de I'Education 1997 (Ministére de

ministerial plan of action for| du Québec (MEQ) I'Education du

the reform of the education Québec, 1997)

system

Québec schools on course | Minsitére de 'Education 1997 (Ministere de

(L’école tout un programme

du Québec (MEQ)

I'Education du Québeg
1997b)
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Appendix B. Detailed Reform Teaching Observation Rstocol (RTOP)

scores for continuing professional development acfities

1. Durban Workshop

Item Score

1. The instructional strategies and activities respestudents’ prior knowledge 2
and the preconceptions inherent therein.

2. The lesson was designed to engage students as msembe learning 1
community.

3. In this lesson, student exploration preceded fopnesentation. 0

4. This lesson encouraged students to seek and vidtemnadive modes of
investigation or of problem solving.

5. The focus and direction of the lesson was oftererdghed by ideas O
originating with students.
Lesson Design and Implementation 3
The lesson involved fundamental concepts of thgestb 3
The lesson promoted strongly coherent conceptudnstanding. 2
The teacher had a solid grasp of the subject matietent inherent in the 2
lesson.

9. Elements of abstraction (i.e., symbolic represemmat theory building) were 2
encouraged when it was important to do so.

10. Connections with other content disciplines andéal world phenomena were 2
explored and valued.
Content: Propositional knowledge 11

11. Students used a variety of means (models, drawiggaphs, concrete O
materials, manipulatives, etc.) to represent phemam

12. Students made predictions, estimations and/or hgges and devised means 0
for testing them.

13. Students were actively engaged in thought-provokaegvity that often 0
involved the critical assessment of procedures.

14. Students were reflective about their learning. 0

15. Intellectual rigor, constructive criticism, and tleballenging of ideas were
valued.
Content: Procedural knowledge

16. Students were involved in the communication ofrtidgas to others usingja 0
variety of means and media.

17. The teacher’s questions triggered divergent moélgsnking. 1

18. There was a high proportion of student talk andgaificant amount of it O
occurred between and among students.

19. Student questions and comments often determinetbthes and direction of 0
classroom discourse.

20. There was a climate of respect for what otherstbaay. 3
Classroom culture: communicative interactions 4

21. Active participation of students was encouraged\aided. 1

22. Students were encouraged to generate conjectutesnagive solution 1
strategies, and ways of interpreting evidence.

23. In general the teacher was patient with students. 3
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24. The teacher acted as a resource person, workirgupport and enhange 1
student investigations.

25. The metaphor “teacher as listener” was very charistic of this classroom. 1
Classroom culture: student/teacher relationships 7
TOTAL 26

2. APSQ meeting
APSQ conference sca
ltem Genes| WET| POR Leek Mealr

1. The instructional strategies and activities 3 3 3 1 2,5
respected students’ prior knowledge and the
preconceptions inherent therein.

2. The lesson was designed to engage students a8 3 2 2 2,5
members of a learning community.

3. In this lesson, student exploration preceded| O 2 1 1 1,0
formal presentation.

4. This lesson encouraged students to seek and 1 3 3 1 2,0
value alternative modes of investigation or gf
problem solving.

5. The focus and direction of the lesson was often0 2 1 1 1,0
determined by ideas originating with students.

Lesson Design and Implementation 7 13 10 6 9,0

6. The lesson involved fundamental concepts of 2 2 3 1 2,0
the subject.

7. The lesson promoted strongly coherent 2 2 2 0 15
conceptual understanding.

8. The teacher had a solid grasp of the subject 2 3 3 3 2,8
matter content inherent in the lesson.

9. Elements of abstraction (i.e., symbolic 1 2 3 2 2,0
representations, theory building) were
encouraged when it was important to do so.

10. Connections with other content disciplines 3 4 3 2 3,0
and/or real world phenomena were explored
and valued.

Content: Propositional knowledge 10 13 14 8 11

11. Students used a variety of means (models, 0 2 1 1 1,0
drawings, graphs, concrete materials,
manipulatives, etc.) to represent phenomena.

12. Students made predictions, estimations andjor 1 1 3 0 1.3
hypotheses and devised means for testing
them.

13. Students were actively engaged in thought-| 1 2 1 1 1.3
provoking activity that often involved the
critical assessment of procedures.

14. Students were reflective about their learning. 0 2 1 0 0,8

15. Intellectual rigor, constructive criticism, and 1 1 1 1 1,0
the challenging of ideas were valued.

Content: Procedural knowledge 3 8 7 3 5
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16. Students were involved in the communicatign 0O 1 0 1 0,5
of their ideas to others using a variety of
means and media.

17. The teacher’s questions triggered divergent| 1 1 1 1 1,0
modes of thinking.

18. There was a high proportion of student talk 1 4 1 1 1,8
and a significant amount of it occurred
between and among students.

19. Student questions and comments often 1 2 1 2 15
determined the focus and direction of
classroom discourse.

20. There was a climate of respect for what others 3 4 3 3 3,3
had to say.
Classroom culture: communicative 6 12 6 8 8
interactions

21. Active participation of students was 3 4 4 3 3,5
encouraged and valued.

22. Students were encouraged to generate 1 1 3 1 1,5
conjectures, alternative solution strategies, and
ways of interpreting evidence.

23. In general the teacher was patient with 3 3 3 2 2,8
students.

24. The teacher acted as a resource person, 2 2 2 2 2,0
working to support and enhance student
investigations.

25. The metaphor “teacher as listener” was very 1 2 2 1 1,5
characteristic of this classroom.
Classroom culture: student/teacher 10 12 14 9 11
relationships
TOTAL 36 58 51 34 45

(rounded)
3. Pedagogical days
Item Pedagogical
days
David | Danny

1. The instructional strategies and activities regmkstudents’ prior 2 3
knowledge and the preconceptions inherent therein.

2. The lesson was designed to engage students as meofldelearning 3 2
community.

3. In this lesson, student exploration preceded fopnesentation. 1 3

4. This lesson encouraged students to seek and Viédueadive modes| 2 2
of investigation or of problem solving.

5. The focus and direction of the lesson was ofteard@hed by ideas 3 2
originating with students.
Lesson Design and Implementation 11 12
The lesson involved fundamental concepts of thgestib 1
The lesson promoted strongly coherent conceptudnstanding. 0 1
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8. The teacher had a solid grasp of the subject medtgent inherentin 3 2
the lesson.

9. Elements of abstraction (i.e., symbolic represémat theory 0 1
building) were encouraged when it was importarddso.

10. Connections with other content disciplines andéad world 2 3
phenomena were explored and valued.
Content: Propositional knowledge 5 8

11. Students used a variety of means (models, drawgngphs, concrete 0 1
materials, manipulatives, etc.) to represent phemam

12. Students made predictions, estimations and/or hgsets and 0 1
devised means for testing them.

13. Students were actively engaged in thought-provokictyvity that 2 3
often involved the critical assessment of proceslure

14. Students were reflective about their learning. 2 1

15. Intellectual rigor, constructive criticism, and ttigallenging of ideas 1 2
were valued.
Content: Procedural knowledge 5 8

16. Students were involved in the communication ofrtidgas to others| 0 1
using a variety of means and media.

17. The teacher’s questions triggered divergent moél&snking. 0

18. There was a high proportion of student talk anidjaificant amount 3 4
of it occurred between and among students.

19. Student questions and comments often determineidtiie and 2 3
direction of classroom discourse.

20. There was a climate of respect for what otherstbaay. 3 3
Classroom culture: communicative interactions 8 12

21. Active participation of students was encouraged\aided. 3 4

22. Students were encouraged to generate conjectltersiadive 1
solution strategies, and ways of interpreting evage

23. In general the teacher was patient with students. 3

24. The teacher acted as a resource person, worksgpimort and 1 3
enhance student investigations.

25. The metaphor “teacher as listener” was very charistic of this 1 3
classroom.
Classroom culture: student/teacher relationships 9 15
TOTAL 38 55
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Appendix C. Example of interview questions

First interview: Pre CPTD and classroom observation

1. How long have you been teaching here?
a. Did you have previous experience in teaching?

2. Why did you choose to become a teacher?
a. And why Biology (Life Sciences)?

3. What is your general opinion on the new curricul@ns)?

4. Do you feel like you were given sufficient inforrwat to teach according to the
requirements of the new curriculum?
a. Where did you gather the information about the nentent and evaluation
proposed in the new curriculum?
b. Do you talk about it with your colleagues?
c. With your students?
d. With your cluster group?

5. Do you think the new curriculum helped the learneracquire knowledge?
a. Do you think they are effectively better persond arore prepared for the
world, as the new curriculum intends to do?

6. Is it necessary to have a deep understanding @ftigsrio understand evolution?
Why?

7. Do you think your participation to the workshop dave an influence on your
classroom practices?
a. And on the performances of students?

Post CPTD and classroom observation

8. What were the most important things you learnt ftbmworkshop?
a. Can you tell me some more about that?

9. Can that workshop influence your teaching?
b. How so?

10. Is it necessary to have a good understanding adtgsrto understand evolution?
Why?

11. Do you think your participation in a cluster graugp your teaching?
a. And your understanding of the content to be taught?
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12.

13.

14.

15.

16.

17.

How would you describe, in your own words, the oates based education (OBE) as
it was intended by the Department?

Did you use the work plan made in the workshoplam gour lessons on evolution?
c. Did you get the work plan back from other groups?

Did you use the examination guidelines to plan yessons on evolution?

Did you use the content material given in the wbdgsto plan your lessons on
evolution?
d. Where did you get the worksheet you gave in theoles attended for
example?
e. Where did you get most of your information for it?

What did you use to plan the lesson that | havemes!, and to write the hand-outs?

How do you think you have gained most of your cierfice as a teacher?
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Appendix D. Examples of a teacher’s storyline

1. Danny

Bon 5

Suffisant 3

Insuffisant 1

Perception de votre compétence a enseigner le nouveau programme de science au fil
des ans
_—

| P A S S

i

N I

|

i

— - 3
2006 2007 2008 2009 2010 2011 2012
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2. David

Perception de votre compétence a enseigner le nouveau programme de science au fil
des ans

Bon &

Uik
LN

Insuffisant 1
e S z00d 2008 2008 2008 201 201 151-2
ngﬂ\ | |
v R 2613 201
A5 f
wth e
P e i
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3.Vuyo

Perceived competency to teach according to the revised curriculum NCS

through time
Good 5
m
Sufficient 3 )
L ]
L )
Insufficient 1 Sood Sra gcr:;ﬂ' 2010
2006 2007 28 -2609 281 2011 2012
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Appendix E. Teachers cognitive maps based on the RECIP
guestionnaire

Danny’s constructivist cognitive map on scienceliag

the teacher

Q: 3
0
3 a
an | §
based on (not 18)
his/her own method > student inquiry
of teaching science
o 2
8 &
g =
2 o
s x~
(28) \ 5 0
verbal explanation =
of the topics 2
encourages
students to rote
learnin
g (12) (not 3) @)
3 . doing the library and
g contrasting problems in textbooks are
= content against class is not indispensable
not 20 o ; p
( ) reality and the best resources for
detailed laboratory work alternative to teaching
explanations of a is indispensable lecturing science
topic are not for learning

necessary to
facilitate learning
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Danny’s traditional cognitive map on science teaghi

the teacher

&
(4) Q (not 21)
. o
strictly apply the base his/her
scientific method teaching on
with the students textbook as it
motivates
students
as
(1) and
they learn scientific (not 26)
concepts correctly
when they apply most experimental
them in practical sciences textbook
activities facilitate student
learning
(not 24) l and
in science
classes itis
not advisable
that students
work in teams
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Danny’s constructivist cognitive map on sciencerewy

the students

have

" (not 10)

the capacity to form
conceptions about
their natural and social

world
2=
o |@
<
o]
that takes place better if
RUISENES scientific learnin
(14) S =g
S 33
relate the new content o) O =
to their previous 3 g &
knowledae c (25) oQg
g the data, concepts and §
@) b3 processes of the w*
scientific method
students tend to
involuntary distort the verbal o
explanations of teachers and < g' \l/
the information read in o | (not 13) 27 5
textbooks \ \l/ 27) ©) -
basic scientific f?)(feil ::ﬁ}?: sl}e aptp (I)y t
concepls by different
themselves situations

187



are

Danny's traditional cognitive map on science leagni

the students

(23) \L

more or less able
according to their
innate capacity

that takes place if

' \L (not 2)

spontaneous ideas
should not be the
starting point

for

students

(16)

make a
mental effort
to memorise

it

aouIs

(19)

learning is
ensured by
correctly
answering the
questions that
the teacher
asks them

scientific learning

2oe|d soye}
Aemje LoIym

(11) :

i
S

when the teacher

explains a concept

and the student is
paying attention

g
(22) 5

which is not only
significant if

(not 15) \

students
find a

personal
interest

conceptual errors should be
corrected by explaining the
correct interpretation as many
times as the students need it
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(28)

Vuyo's constructivist cognitive map of science teag

the teacher
) 3
g8 | g
2 ~
—~ ()
> —s
Y] =
™ o
(12) 7)
verbal explanation contrasting the library and
of the topics content against textbooks are
encourages reality and indispensable
students to rote ,labor?tory work resources for
learning is indispensable teaching
for learning science
— m
-3 =
=3 g
o a
§ >
(24) ]
Y
when students
work in teams
v (26) (21)
ok Isc:enpe
experimental e?r'nilcrg
sciences bs r'% y
textbooks do not t t?)sek Sn
facilitate X i (19 Io;es
comprehension ne ts(;muta e
and learning Sugents
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Vuyo's traditional cognitive map for science teahi

the teacher

(not 17)

1oN11SU0D
10U pinoYs

Y

his/her own method
of teaching science

and

(18)

teaching
methods should

not be based on
student inquiry

8
9|3
3|8
2| =
o >
Z| @
(]
(2]
(20) G (4)
detailed problems application of
explanations of a solving in the scientific
topic class method
as
(D
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Vuyao’s constructivist cognitive map on science iéag

that takes place better if

the students’

) )

spontaneous ideas
should be the starting
point

10}

(25)

the data, concepts and
processes of the
scientific method

sjuspnIs auy Ji
EoUBIS SI YoIYM

(15) v/

5 v

students scientific learning
(14)
relate the new content § ;f{
to their previous g3
knowledge g ﬁ
(@]
o
@,
>
9]
o
(not 19) 8) v
learning is not students tend to
ensured by involuntary distort the verbal
correctly explanations of teachers and
. X , . (27
answering the the information read in
questions that textbooks feel
the teacher capable
asks them of.
learning
by them
selves
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Vuyo'’s traditional cognitive map on science leagin

aré the students

(23) J/ l
(10)

more or less able
according to their
innate capacity

do not have the capacity to
form conceptions about
their natural and social

world
that takes place better if hence\ L which should
students scientific learning always be related
to basic scientific
o (13) concepts
wi | B
1
[N Y]
A,
(]
@an ®
16
(16) y when the teacher
make a explains a concept
mental effort and the student is
to memorise paying attention
it 7
O
(22) l B

conceptual errors should be
corrected by explaining the
correct interpretation as many
times as the students need it
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Pirindha’s constructivist cognitive map of scieteaching

the teacher

IshL

A4

(not 18)

base his/her methods on student inquiry

2 3
(9]
8 >
=
28 = @
(28) y 5 &
verbal explanation -
of the topics ©
encourages
students to rote
learning
(12 (7)
= i
o - the library and
g contrasting textbooks are
= content against indispensable
not 20 o : P
( ) reality and resources for
detailed laboratory work teaching
explanations of a is indispensable science

topic are not
necessary to
facilitate learning

for learning
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the teacher

(not 17)

19NIISU0d
10U p|Noys

Pirindha’s traditional cognitive map of science teaching

his/her own method
of teaching science

(not 24)
considering that in spignce
3 classes, it is not

advisable that
students work in

@ teams
2l &
R
2| 2
o =]
=| @
(0]
w
(not 21) ® @)
an educational problems application of
method based on solving in the scientific
textbooks class method
as
since
(not 26) @)

most experimental
sciences textbook
facilitate student
learning
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Pirindha’s constructivist cognitive map of science learning

that takes place better if

students

the students

havell

(not 10)

the capacity to form
conceptions about

world

their natural and social

SO that\L

(2)

their spontaneous
ideas should be the
starting point

for /

(14) J,

scientific learning

19A00
1snw rey)

(25)

|

the data, concepts and
processes of the
scientific method

sluapnis ay} J
weoyiubis si yoym

relate the new content =2
to their previous T O
=0
knowledge o Yo
(] E)' w
o] =l 3
> @ 9._
e (not 11) {/
(not 16) 3
. when the teacher
by making a explains a concept
mental effort and the student is
to memorise paying attention
it
2]
2
. (8) ®
3 tudents tend t
b students tend to
(not 19) involuntary distort the verbal
learning is not explanations of teachers and
ensured by the information read in
correctly textbooks

answering the

questions that
the teacher
asks them

A
R
<
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Pirindha’s traditional cognitive map of science learning

(23)

the students

are more or less able
according to their innate
capacity

/

(22)

conceptual errors
should be corrected

by explaining the
correct interpretation

as many times as
the students need it

scientific learning

(13)

should always be
related to basic
scientific concepts
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Samantha’s constructivist cognitive map of scieeeehing

the teacher
g3
O
an | §
\

his/her own method
of teaching science

(28) v

verbal explanation
of the topics
encourages
students to rote
learning

ey} Junoooe
o1l SO)E] UDIYM

(12) (/)

the library and
textbooks are
indispensable
resources for

contrasting
content against

reality and
laboratory work

teaching
is indispensable Sl
for learning
o
5
e
l (26) o1 | =2
most scien_ce
experimental t')eaff:jlng
sciences ; tzsek gn
textbooks do not extbook does
facilitate not stimulate
comprehension students
and learning
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Samantha’s traditional cognitive map of sciencehea

the teacher

(18)

19pISuUoD
_ pinoys

that teaching methods
should not be based on
student inquiry

(not 24)

that in science
classes, it is not

and

advisable that
the students

i work in teams

(9]
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|8

2| 2

] >

=z | @

O]

(]
(20) @) | (4)

detailed problems application of
explanations of a solving in the scientific
topic class method
as
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Samantha’s constructivist cognitive map of scideaening

the students’

2)

their spontaneous
ideas should be the
starting point

that takes place better if for
students ientific | -
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Appendix F. Measure of Acceptance of the Theory dEvolution

questionnaire (MATE)

SD= Strongly disagree; D= Disagree; U= Undecidedatrsure; A= Agree; SA= Strongly agree

1. Evolution is a scientifically valid theory. SDIDUIA]|SA
2. Organisms existing today are the result of eimhary processes thatSD DIUIA|SA
have occurred over millions of years.

3. The theory of evolution is based on speculatiod not valid scientifig sDID|U|A|SA
observation and testing.

4. Modern humans are the product of evolutionargcesses that haveSD DIUIA|SA
occurred over millions of years.

5. There is a considerable body of data that sumsmutionary theory. SD|D U A | SA
6. Most scientists accept evolutionary theory to abacientifically valid spiDlulAlsA
theory.

7. The theory of evolution is incapable of beingstifically tested. SDD U A | SA
8. The theory of evolution cannot be correct siitcdisagrees with the spIDlulAlsa
Biblical account of creation.

9. With few exceptions, organisms on earth came éxistence at about th esplplulAlsa
same time.

10. The age of the earth is less than 20,000 years. SDIDUIA]|SA
11. The theory of evolution brings meaning to theese characteristics ar dSD DIU|A|SA
behaviors observed in living things.

12. Evolutionary theory generates testable pregfistiwith respect to theSD DIU|A|SA
characteristics of life.

13. Organisms exist today in essentially the saoma in which they always sDIDlUlAlSA
have.

14. Evolution is not a scientifically valid theory. SDID U |ASA
15. Much of the scientific community doubts if emtdbn occurs. SDID U A | SA
16. Current evolutionary theory is the result ofrsw scientific research andSD DIUIA|SA
methodology.

17. Evolutionary theory is supported by factuaktdiical, and Iaborator/SD DIUIA|SA
data.

18. Humans exist today in essentially the same fornvhich they alwayg spIDlUlAlSA
have.

19. The age of the earth is approximately 4—5dbillyears. SD|D U A | SA
20. The available evidence is ambiguous as to venetkiolution actually sDiDlulAlsa

OCCUrS.
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Appendix G. Publications and presentations

Presentations

Samson, AH and Dempster, E. (2012). Learning ngh: curricular changes and teachers’
continuing professional development.® $A Basic Education Conference. Durban, South

Africa.

Publications

Samson, AH and Dempster, E. (submitted). Whisgepiofessional development policies in

two contexts of educational change. In the prooésgsiblication.

Samson, AH and Dempster, E. (2012). Curricularngea and teacher’s continuing
professional development. Proceedings of the Usitye of KwaZulu-Natal College of

Humanities postgraduate conference. UKZN, Durban, S

Samson, AH and Dempster, E. (2012). Learning ngh: curricular changes and teachers’
continuing professional development. Proceedingsthef ProPEL (Professional Practice,

Education and Learning) International Conferencielir®y University, Stirling, UK.
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Research Office, Govan Mbeki Centre
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Private Bag x54001

DURBAN, 4000

Tel No: +27 31 260 3587

Fax No: +27 31 260 4609

Ximbap@ukzn.ac.za
11 March 2011

Mrs. A Samson (209542176)
School of Education and Development

Dear Mrs. Samson

PROTOCOL REFERENCE NUMBER: HSS/0110/011D

PROJECT TITLE: Learning to change: A comparative study of continuing teacher development in South Africa
and Québec-Canada in a context of educational reform

EXPEDITED APPROVAL
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Any alteration/s to the approved research protocol i.e. Questionnaire/Interview Schedule, Informed
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