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Abstract

Technology education is a global phenomenon which is often met with varied
reactions from teachers largely due to their lived experiences. Various studies, both
locally and internationally, indicate that technology education and, by far, technology
curriculum implementation is a complex process which is highly unlikely to succeed if
it excludes teachers. This study highlights some of the factors that influence how
teachers implement the Grade 9 Technology curriculum in secondary schools. The
study is therefore framed on the Concerns Based Adoption Model (CBAM) and

responds to three critical questions:

1. What are the factors that influence the way teachers implement the Grade 9

Technology curriculum in secondary schools?

2. How do these factors influence the teachers’ implementation of the Grade 9

Technology curriculum in secondary schools? And

3. Why do teachers implement the Grade 9 Technology curriculum the way they do

in secondary schools?

Using a case study methodology, three secondary schools in the Umlazi district were
studied. Three Grade 9 teachers were purposively selected from the three schools
based on their professional experience in teaching Technology in Grade 9 at
secondary schools. Lesson observations and one-on-one semi-structured interviews
were used to generate data which was thematically analysed. Some of the themes
that emerged from the analysis of data include: inadequate resources, hands-on
practical workshops, continuation of Technology subjects in the FET (Grades 10-12)
phase, and collaboration with other teachers. From the findings it was clear that
irrespective of the context, curriculum implementation was a complex process which
largely depended on competent continuous support to be provided to teachers for
teaching and learning to be meaningful for learners. The study suggests that the
active involvement of all stakeholders, particularly the Department of Education (at
district, provincial and national levels), in ensuring continuous support for teachers to
effectively implement any innovation through continuous professional teacher

development is necessary.
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CHAPTER 1

Background and Orientation

1.1 Introduction

The official launch of Curriculum 2005 (C2005), as a new national curriculum in
1997, saw the first formal Technology curriculum being implemented in South African
schools (Heymans, 2007). Technology was included as a separate subject for the
first time in Curriculum 2005 (Potgieter, 2004; Stevens, 2006). However, many years
after its inclusion in the curriculum, Naidoo (2013) argues that Technology is not
making a significant impact in creating independent, creative problem solvers in the
classroom. Many scholars have indicated a number of reasons which seem to pose
challenges to the effective implementation of Technology in the classroom. Rauscher
(2010) asserts that Technology does not have a subject philosophy compared to
subjects such as Mathematics and Science and teachers tend to draw from other
disciplines for insight in technological knowledge. Teachers’ limited knowledge of the
subject matter and assessment practices are identified as being among the reasons
for the gap that exists between policy and practice in the technology classrooms
(Naidoo, 2013). Mawson (2003) further argues that the unique nature of Technology
poses a wide range of problems for teachers. From the views expressed above, it
can be concluded that there are many challenges for Technology teachers who are
attempting to implement the curriculum in the classroom. Fullan (1992a) refers to
curriculum implementation as the actual use of an innovation, the curriculum in this
case. Fullan and Stiegelbauer (1991) contend that during implementation teachers
attempt to use the curriculum in order to change their practice. It is important to note
that teachers are primary implementers of the curriculum (Carless, 1997) therefore
their commitment is crucial to the successful implementation (Rennie, 2001). The
purpose of this chapter is to provide an orientation to the study. It starts by
discussing the background to the study, followed by the description of the focus and
purpose of the study. The critical questions that the study seeks to answer are then
presented and briefly explained. The significance of the study is discussed

thereafter. The chapter concludes by giving an outline of the study.



1.2 Background to the study

One of the many features of C2005 was that Technology should be one of the
subjects that provided the vocational aspect of education within the General
Education and Training band (GET), which denotes grades 7, 8 and 9 respectively
(Potgieter, 2014; Stevens, 2006). In the same vein, Kahn and Volmink (2003) assert
that the global economy increasingly demands new skills and abilities from its
workers. Therefore, it can be argued that the role of Technology in the South African
Education system is consistent with the argument above since the subject is seen to
be grounded on the need to produce artisans, engineers and technicians in society
and to develop a technologically literate population for the modern world
(Department of Basic Education, 2011). In the Curriculum Assessment and Policy

Statement (CAPS) document, Technology is defined as:

“the use of knowledge, skills, values and resources to meet the people’s needs and
wants by developing practical solutions to problems, taking social and environmental
factors into consideration” (Department of Basic Education, 2011 p. 8). This
definition sums up why the subject is important and a necessity in the curriculum.
Through Technology learners are taught skills and knowledge which they can use to
come up with practical solutions to various problems. From this definition it is evident

that Technology plays an important role in society.

South Africa can be said to be on track with many other countries in terms of why
Technology was introduced in the curriculum. Rasinen (2003) studied six countries
with the aim of understanding the focus of their Technology curriculum. The study
revealed that in all these countries ‘technology literacy is a universal goal’ in their
Technology education curriculum. Focus in all countries included understanding the
importance of Science and Technology in society, stability between technology and
the environment, developing technologically literate learners, instilling skills like
planning, making, evaluating, innovations, awareness and entrepreneurship in
learners (Rasinen, 2003). This focus shows a common background to Technology as
a subject in different countries, including South Africa. The study presented above
clearly states that the role of Technology in the curriculum is to provide learners with
opportunities to design and develop solutions for human needs and to assist learners

to involve themselves in fast-changing technologies.



Many changes in the curriculum over the years have had an effect on Technology as
a subject. Technology as a subject has had its fair share of challenges which were
reported during implementation of previous innovations in the South African
education system and in most cases the impact was mostly felt by teachers. Stevens
(2006) highlights that during the implementation of C2005, which has been
discussed in the introduction, teachers were heavily burdened as they had to master
the new terms and jargon in Technology and translate the new curriculum into
implementable activities at classroom level. In support, De Jager (2011) points out
that the Technology teachers found C2005 to be very complicated with lots of new
terminology and content. Engelbrecht, Ankiewicz and Swart (2006) mention the
following as challenges encountered by teachers, again during implementation of
Technology in C2005: the time frame for implementation was limited and therefore
teachers were trained within a short space of time, teachers had to teach the subject
without adequate training, and they were unsure of what to teach and how to
facilitate it and how to plan lessons in the subject. In the year 2000, the C2005 was
reviewed in response to the challenges and this led to the introduction of the Revised
National Curriculum Statement- RNCS in 2002. The RNCS was seen as an
improvement in Technology because progression through the different phases was
clearer and content to be covered was specified (Potgieter, 2004). The RNCS was
ultimately adopted as the National Curriculum Statement (NCS) in 2005 (Naidoo,
2013). In an attempt to improve -curriculum implementation, ensure smooth
implementation and streamline the curriculum (Curriculum News, 2010), the NCS
was revised to produce the National Curriculum Statement Grades R-12
(Department of Basic Education, 2011a). The NCS Grades R-12, as a policy for
teaching and learning in South Africa, consists of CAPS for all subjects that are
approved. The CAPS document provides a guideline and stipulates content that
must be taught and learnt on a term by term basis (Motshekga, 2011). Since the
year 2013 Technology teachers have been faced with the challenge of
understanding and implementing Technology as contained in the CAPS document.
This study will attempt to understand the factors that influence how teachers

implement this curriculum.

The literature suggests that the success or failure of implementing an innovation is

also determined by the attitude of the classroom teacher towards the innovation



(Barnes, 2005; Pudi, 2002). While some scholars claim that beliefs, experience and
training can either facilitate or interfere with how the teacher enacts the curriculum
(Spillane, Reiser & Reimer, 2002), other researchers point out that teacher
professional development is crucial for successful curriculum implementation
(Ankiewickz, 2003; Potgieter, 2004; Rennie 2001). The lack of appropriate resources
for teaching and learning has also been identified as an impediment towards
effective curriculum implementation in Technology (De Jager, 2011; Potgieter, 2004;
Ziqubu, 2006). All of this suggests that teachers may be affected by a number of
factors during the implementation of a curriculum. It is also evident that the success
of curriculum implementation depends on the teachers. This point is emphasised by
Marsh (2009) when he argues that curriculum only becomes a reality when teachers
implement it with learners in the classroom. Mkandawire (2010) assert that teachers
are the most crucial human resource during curriculum implementation because they
are the ones responsible for the adoption and implementation of aspirations and
ideas of the new innovation. However, failure to implement new curricula
successfully has been identified as a persistent problem in education by different
scholars (Fullan, 2007; Park & Sung, 2013; Yan, 2012). A similar and, of course
related, point is made by Bantwini (2009) when he asserts that well-designed
curriculum reforms with impressive goals have failed to achieve their outcomes
because too much attention has been focused on the desired educational change
and the implementation thereof has been neglected. It is then important to attempt to
understand teachers during curriculum implementation. This study seeks to explore
factors that influence how teachers implement the Grade 9 Technology curriculum in
secondary schools. It will focus on what the factors are, and how and why they

influence teachers to implement the Technology curriculum the way they do.

1.3 Focus and purpose of the study

This study focuses on the factors that influence how teachers implement the
Technology curriculum, specifically in Grade 9. | am employed as a subject advisor
for Technology and as a result the area of Technology curriculum implementation is
very close to my heart. As a subject advisor my duties include ensuring and
monitoring the smooth implementation of Technology through providing curriculum
support to teachers so that they can deliver the curriculum effectively in the

classroom. | interact with a number of Grade 9 Technology teachers in secondary
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schools and have observed how implementation differed from one school to the next.
Research into classrooms has shown that curriculum innovations are rarely
implemented as intended (Fullan, 2007; Park & Sung, 2013; Yan, 2012). Teachers
either reject the innovation or carry on with their practices like before. Factors that
have been suggested to influence implementation of innovations include teachers’
attitudes (Wang, 2008), lack of resources (de Jager, 2011; van As & gobbler, 2013),
community level factors such as politics, funding and policy (Durlak & Dupre, 2008),
lack of teacher training (Pool, Reitsma & Mentz, 2013) and many others. | believe
that the identification of these factors could assist in improving the level of
implementation in the subject. Finger and Houguet (2009) contend that factors that
affect implementation can either be intrinsic or extrinsic in nature. They describe
intrinsic factors as those that are more on a personal level such as teacher
knowledge and understanding of intended curriculum. Extrinsic factors are
environmental factors such as insufficient resources and lack of professional
development (Finger & Houguet, 2009). Whether the factors are intrinsic or extrinsic
this study aims to know more about how they influence implementation of
Technology in the classroom. Policy developers also need to consider a variety of
factors which can possibly support or inhibit curriculum implementation in
Technology. Therefore, it is the intention of this study to understand the factors that
influence the manner in which Grade 9 Technology teachers implement the
curriculum, given the fact that Technology teachers in secondary schools come from
different disciplines and hence their experiences in the subject are widely varied. The
study hopes to unpack the strategies used by the teachers during the teaching and
learning (implementation) of Technology, and how their choice of strategies

influences the way in which they implement the curriculum.
1.4 Rationale of the study

In Grade 9, Technology teachers are expected to provide a solid foundation so that
learners can be able to make choices on Technology subjects they will pursue or
study from grade 10-12 which will impact on their career paths in future (Department
of Basic Education, 2011). At the Grade 9 level the aim is to develop in the learners
the love for the subject, in this case Technology, so that learners can choose or
pursue it in the higher grades. Hoepfl (2002) contends that there is a wide gap

between what is said in curriculum design and what is actually happening in the
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classroom in Technology. Thus, my motivation to do this study is both personal and
research orientated. | argue that the Grade 9 Technology teachers are faced with a
myriad of challenges which usually has a negative effect on the implementation of
the curriculum. | also argue that the lack of support for these teachers by the
necessary stakeholders has a huge impact on the way that the teachers implement
the curriculum, which | have observed over time to be unaligned with the ideals
encapsulated and espoused in the policy. Lack of proper formal training in
Technology for some of the in-service teachers, | argue, renders the teachers to lack
confidence in their subject content knowledge. As a result, poor implementation is

inevitable.

The aim of the Technology curriculum in the Senior Phase (Grades 7-9) tends to be
general and the focus is on introducing the basics needed in Civil, Mechanical and
Electrical Technology, Engineering Graphics and Design, and other subjects in
Grades 10-12 in the Further Education Training (FET) phase (Grades 10-12).
Research further suggests that Technology has developed along different lines such
as craft, high tech advances such as computers and electronics, engineering and
sciences (Lewis 2006; Rauscher, 2011). As a result of Technology being closely
related to so many subjects, many teachers usually think of Technology as
synonymous or closely linked to Science, Engineering and other subjects (Rennie
2001) As a subject advisor | have observed with concern how the Technology
curriculum is poorly implemented because it is highly influenced by other subjects
that are closely related to it. In some schools Grade 9 Technology teachers tend to
ignore the intended Grade 9 curriculum and seem to focus on the Technology
specialisation subject/s offered in the FET phase. | have also noted that after many
years since its inception, Technology as a subject has not taken shape in some
schools. The situation is further complicated by the fact that some secondary schools
do not offer any Technology subject/s in the FET phase and hence Technology
becomes a dead-end subject in Grade 9. Stevens (2006) also argues that the lack of
a general Technology in FET exacerbates the situation of Technology not developing
as a subject. Therefore, this study is really an attempt to understand not only the
factors that influence the implementation of the Grade 9 Technology curriculum, but
also the manner in which these factors influence the teachers in their implementation

of the curriculum.



1.5 Critical research questions

In order to gather the necessary data, the participants will be asked these three
critical questions:

1. What are the factors that influence the way that teachers implement the

Grade 9 Technology curriculum in secondary schools?

This question’s aim is to understand the various factors that influence the teachers in
their implementation of the curriculum. The question is broad precisely because |
want to observe and fully understand as much as possible from the teachers which
factors make them implement the curriculum better and/or those that hinder the

process of implementation. The second question is connected to the first one:

2. How do these factors influence the teachers’ implementation of the Grade 9
Technology curriculum in secondary schools?

By this question, | wish to observe and understand how the factors mentioned in

critical question 1 influence the teacher’'s implementation of the curriculum in the

Technology classroom. The third question is:

3. Why do teachers implement the Grade 9 Technology curriculum the way they do
in secondary schools?

This question attempts to find out the underlying reasons or justifications that make

the teachers implement the Technology curriculum the way they do. It is important to

understand if these reasons facilitate or hinder the effective implementation of

Technology in the classroom.

1.6 Significance of the study

It is a widely noted phenomenon in the literature that curriculum innovations are
sometimes not implemented as intended (Fullan, 2007; Smith & Southerland, 2007).
It is then crucial to understand what influences the way teachers respond to
curriculum innovations and how that may ultimately influence how they implement
Technology in the classroom. This study may be able to shed some light on what

truly happens during teaching and learning in the Technology classroom.

The Grade 9 Technology curriculum is regarded as a gateway to Technology
subjects in the FET phase (Department of Basic Education, 2011). The literature

7



researched revealed few South African studies with an emphasis on Grade 9 yet
teachers at this level have been tasked with a huge responsibility of ensuring that
learners gain skills and knowledge which will assist them to pursue Technology
careers and produce a technologically literate population. Therefore, this study is
responding to this paucity of literature which it wishes to address through the critical
guestions that have already been stated. It hopes to contribute to the growing body

of knowledge in the Technology field.

The role of the teacher is pivotal in curriculum implementation and its success
depends on them, hence the emphasis of this study is for teachers to be supported
in whatever way possible by all stakeholders if the implementation is to be
successful. This study indicates potential ways in which teachers can be supported
such as the creation of opportunities for teachers to work collaboratively with
colleagues not only from the same school but from other schools as well; and
capacitation of teachers and their Heads of Department (HODs). This capacitation
may be a possibility if teachers or the schools have sufficient and updated teaching

and learning resources.
1.7 Outline of the study

Chapter 1: Orientation and Background to the study

This chapter introduces and gives an orientation to the study by doing the following:
discussing the general background to the study, providing the focus and aim of the
study, and describing the significance of the study and mentioning the critical

research questions of the study. Lastly, the outline of the study is provided.
Chapter 2: Review of related literature and Theoretical Framework

Literature is reviewed and presented in this section in order to give a deeper
understanding of the following issues: definition of curriculum, curriculum
implementation and its nature, different factors that shape teachers’ thinking during
implementation, curriculum implementation in Technology and its relationship with
other subjects, and methodology and approach to teaching Technology. It concludes

with a presentation of the theory that is used to frame the study.



Chapter 3: Research Design and Methodology

In this chapter the research design and methodology employed in this study are
presented. Location of the study is provided followed by a presentation of the data
generation methods and data analysis process used in this study. Lastly, issues of

ethical considerations are discussed.
Chapter 4: Data Presentation and Analysis

Findings of the study are presented and analysed in this chapter in the light of

relevant literature
Chapter 5: Recommendations and conclusion

This section concludes the study by providing a description of the findings, stating
the implications of the study, describing the limitations and providing

recommendations to inform future research.
1.8 Conclusion

This chapter provided briefly the introduction and the background of the study.
Secondly, the focus and purpose of the study were described. The discussion of the
critical questions which drive this project and significance of the study were provided.
As indicated, this study attempted to answer three critical questions: 1) What are the
factors that influence the way that teachers implement the Grade 9 Technology
curriculum in secondary schools? 2) How do these factors influence the teachers’
implementation of the Grade 9 Technology curriculum in secondary schools? 3) Why
do teachers implement the Grade 9 Technology curriculum the way they do in
secondary schools? Finally, the outline of the study is discussed. The next chapter

presents the literature reviewed and the theoretical frame for this study.



CHAPTER TWO
Review of related literature and theoretical framework

2.1 Introduction

In order to address the critical questions of my research, this chapter presents the
literature reviewed in an attempt to explore the factors that influence the manner in
which teachers implement the Grade 9 Technology curriculum. This literature review
is divided into three sections. In the first section, an overview of what curriculum and
curriculum implementation mean in general is provided. The second section explores
existing literature on the factors that shape teachers’ thinking about the
implementation. In the third section, the teaching methodologies and approaches to
teaching Technology will be explored. Finally, the theoretical underpinnings for this

study will be explored.
2.2 What s curriculum?

The term curriculum is defined in various ways by numerous scholars and it is
perceived and interpreted differently. Vanderlinde, Van Braack, Ruben Hermans
(2009), for example, define curriculum as the content, activities, purpose and
organisation of an educational programme. In simplest terms curriculum can be

defined as a plan for achieving goals (Ornstein & Hunkins, 2009).

Marsh and Willis (2007) delve deeply and point out that in order to understand
curriculum it is important to view it as an on-going process and to consider it as a
product of what is intended which is the planned curriculum, what actually happened,
which is the enacted curriculum, and the influence of how what happens influences
those that are involved, which is the experienced curriculum. Marsh and Willis (2007)
view curriculum as all the classroom experiences that are planned and enacted.
They put more emphasis on the fact that curriculum is what is successfully conveyed
by the teacher and note that there is a difference in what the school has planned and
what the teacher implements in the classroom. Marsh (2009) points out that the
interpretation of curriculum has now broadened to include subjects. He states that
nowadays school documents and many academic textbooks refer to any or all
subjects offered or prescribed as ‘the curriculum of the school’. The point made by
Marsh is confirmed by Ornstein and Hunkins (2009) when they contend that

10



curriculum can also be defined in terms of subject matter like maths, science, history
and so on, or content. This position on curriculum focuses on objectives, goals,
learning activities, content, methods, curriculum material and evaluation procedures
for that subject (Carl, 2009). Pinar (2012) contributes significantly to what curriculum
is with his study of currere. He employs the concept of currere the Latin infinitive of
curriculum which mean ‘the running of the course’ in the present historical situation.
This autobiographical concept provides a strategy for self-study and self-exploration
(Pinar, 2014). He explains that when teachers enter the classroom the learners can
be constructed by connecting academic knowledge to the students’ and the

teachers’ subjectivities to society and to the historical movement.

Pinar (2012) points out that as a way of looking at curriculum teachers need to
understand their situations, slow down, remember or even re-enter the past and
imagine the future. The concept of currere suggests that curriculum also embraces
history, politics, race, gender, autobiography and other factors. Grumet (2012) takes
the view of autobiography a step further when she states that currere provides a
method for telling each other’s stories of educational experience from a subjective
and narrative perspective based on the teachers’ and students’ experiences
articulation. She is of the view that curriculum is the collective story that is told to
children about the past, present and future. Grumet (2014) argues that curriculum is
an event that takes place in time. While it is clear that defining curriculum is complex
and writers have different opinions, Kelly (2004) simply defines curriculum as what is
taught and what is learnt in schools. Kelly (2009) cautions that it is not wise to adopt
a definition of curriculum which confines us to what is planned only because what is
received by learners is also equally important. It is evident from literature that there is
no generally agreed upon definition for curriculum. For this study, curriculum is
understood as the skills and knowledge that learners are expected to learn. It
includes all the planned and unplanned experiences that are
attained by learners inside or outside the classroom. | view curriculum as how
academic content is taught, classroom layout, the teaching methods that the teacher
utilises, the use of Learning and Teaching Support Materials (LTSM) like textbooks,
tools and equipment that are used for teaching and learning, the instructional
methods used by the teacher, what learners eventually learn and the methods used

to asses learner performance for example tests and projects. Curriculum is very
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broad and encompasses all the above-mentioned factors, in my opinion. While there
are different opinions on what curriculum is, the most intense debate about

curriculum seems to be about its implementation.
2.3 Curriculum implementation

2.3.1 What is curriculum implementation?

The term “curriculum implementation refers to the actual use of a curriculum or
syllabus or what it consists of in practice” (Marsh, 2009, p 92). Fullan (1992) defines
curriculum implementation as what happens in practice in the classroom. It is
concerned with the nature and extent of actual change and the factors that influence
the changes that are achieved (Fullan, 1992a). He further emphasises two reasons
why it is important to focus on implementation, firstly, without implementation data
particular changes cannot be linked to learning outcomes, for example, is failure due
to implementing poor ideas? The second reason for examining implementation is to

understand the reasons behind the failure or success of educational innovations.
2.3.2 The nature of curriculum implementation

Marsh (2009) points out that curriculum is a plan which only becomes a reality when
teachers implement it with learners in the classroom. However, the use of a new
curriculum is always a challenge for the teachers. The implementation of a
curriculum may take considerable time because the teacher needs to be competent
and confident in using it first (Marsh, 2009). Hall and Hord (1987) are also of the
view that only when the innovation users are confident and competent in the use of
the new curriculum can they afford to be concerned about how it influences their
learners. Ornstein and Hunkins (2009) assert that as teachers become comfortable
with the curriculum they modify it to meet their learners’ needs and so that it fits their
own educational philosophy. This is the reason why Hall and Hord (1987) emphasise

that the teachers’ concerns regarding curriculum use should be given more attention.

Fullan (1992) claims that curriculum implementation is a tricky business because it
concerns changing people’s lives and their working environment with practices that
have not been proven “in the name of outcomes we are not sure we can actually

achieve” p.7. Ornstein and Hunkins (2012) are of the view that successful
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implementation depends on careful planning which focuses on people, programmes
and processes. To implement a curriculum teachers need to get people to change
their views and habits. “Simply put curriculum activity is change activity”, according
to Ornstein & Hunkins (2012) p.253, because it brings into reality the anticipated
changes. Most schools have failed to implement their programmes because they
ignored the people factor and spent most time and money on modifying the
programme (Ornstein & Hunkins, 2012). Scholars over the years have studied and
investigated curriculum implementation and what makes it a success or failure.
Fullan (1992) produced what he called interactive factors affecting curriculum

implementation:

Characteristics of change Local characteristics
e School districts
e Need .
o Community
o Clarity .
e Principal
o Complexity
e Teacher

e Quality/practicality /

IMPLEMENTATION

e

External factors

e Government and

other agencies

Figure 1: Interacting factors affecting curriculum implementation [Sourced from
Fullan (1992b)]

These interacting factors have been widely used and cited in literature. Fullan
(1992b) points out that curriculum implementation is more effective if teachers feel
that there is a need for change, there is clarity about the goals and needs, the extent
of change required from teachers is understood and when the innovation is practical
and not too complex. Fullan (1992b) views every stakeholder during implementation

as important such as the principal, teacher, communities and other, government and
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other agencies. The attitude of inspectors and administrators from local districts
towards the implementation process is essential if change is meant to be effective
argues Fullan (1994). Fullan (1992b) maintains that even though communities are
not directly involved in the implementation but they can be included in the
implementation strategy though an adequate information system and offers to
participate in implementation. The role of teachers during implementation is crucial,
their commitment and competencies make up another crucial group of factors for
implementation (Fullan, 1992b). However, this involves in my view, teachers fully
accepting the innovation but in reality this may be a challenge because teachers may
be sceptical of change at first. Fullan (1992b) assert that principals and school
management teams are the single most influential group of persons to make change
process fail or successful. In this study | intend to explore the factors that influence
the Grade 9 curriculum implementation in a South African context. As much as
curriculum implementation happens at a classroom level, | also strongly believe it is
vital to rethink and consider other factors that happen within the school and the role

of other stakeholders and how they influence the curriculum implementation.

Fullan (1992b) contends that if one or more factors in the structure above are
working against implementation the process will be less effective. This simply means
that more change will be accomplished in practice if more of these factors support
implementation. He further clarifies that these factors interact in order to determine

the success or failure of implementation.

Carl (2009) mentions the following as factors that determine the success of
curriculum implementation: continuous contact with the teachers and providing help
and advice, clear communication to supply answers to queries and illustrate different
roles, provision of support service by the education department and/or school, for
example, supplying material and encouraging teachers. Ornstein and Hunkins (2012)
view is very closely aligned to the one above. They also list a few factors that must
be taken into consideration for successful implementation as communication among
peers needs to be ensured and encouraged, and people should be brought together
to discuss new curricula because feedback from teachers is essential to the
curriculum process. Secondly, in order to facilitate implementation curriculum
developers must provide support such as in-service training or staff development for

teachers who do not have an understanding of the curriculum. The important points
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that | see emanating from these two views are that communication and support such
as staff development is crucial for successful curriculum implementation. It is clear
that teachers must be given the relevant knowledge and skills before an attempt to

implement a curriculum is made.

Ornstein and Hunkins (2012) argue that curriculum implementation requires teachers
to adjust ways of behaving, personal habits, the existing curriculum and schedules
and learning spaces. They also emphasise that the quality of initial planning for
implementation by curriculum developers will determine the readiness with which
teachers and others accept a new curriculum. Ornstein and Hunkins (2012) caution
that new curricula can fail because of inadequate financial support such as money
for new materials and equipment. Similarly, Ali (2006) suggests that technical and
financial resources along with quality human resources are key and contribute to a

proper curriculum implementation.

Because of the uniqueness of each school implementation of a new curriculum
should be tailored to the school (Ornstein & Hunkins, 2012). The above argument
suggests that teachers or schools are expected to develop and modify the curriculum
to suit their learners and school environment. According to my experience, this
approach is always misunderstood by teachers. A classic example in Technology is
during the implementation of NCS when teachers were given freedom to replace
projects if they thought it did not suit their school with one that would suit their
context. This resulted in some teachers replacing the projects with ones which did
not test the knowledge or skills that were taught. This was a challenge for learners
and teachers in different schools were all acting independently of one another. While
this is a good idea, the challenge is that most schools or teachers do not possess the

skills and knowledge to develop a customised curriculum.

2.4 Different factors that shape teachers’ thinking during

iImplementation.

A number of studies suggest that teachers are not just implementers of what is
handed down to them; they modify, alter, interpret and implement according to their
beliefs and the context (Barnes 2005; Fullan, 2007; Orafi, 2008; Park & Sung, 2013;
Spillane, Reiser & Reimer, 2002). Spillane et al. 2002 argue that the individual's prior
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knowledge, values, beliefs and experiences play an important role in what they make
of new information. Barnes (2005) points out that the attitude of the classroom
teacher determines the success or failure of the innovative curriculum. Therefore it
may be argued that teachers may present different characteristics, perspectives and
viewpoints because of their subject matter, background, prior knowledge,
experiences and other factors mentioned in the studies above. Park and Sung
(2013) caution that if teachers perceive a curriculum innovation as being out of their
control because they do not feel well-equipped they may not implement it even if
they have a positive attitude. The literature above clearly suggests that people’s
attitudes may determine how successful a task will be and it is important to find out if

this may be the case with the curriculum implementation in Technology.
2.4.1 Teachers’ beliefs

The beliefs that teachers hold may influence their judgments and perceptions and, in
turn, their behaviour in the classroom (Richardson, 2003). Richardson (2003) argues
that the pre-existing beliefs of teachers strongly affect what and how they learn and
eventually how they approach teaching in the classroom. These beliefs may also be
very difficult to change. Orafi’'s (2008) view is closely aligned with Richardson’s when
he states that teachers’ beliefs and other contextual factors may lead to a limited
uptake of curriculum by teachers. The underlying assumption here is that the
teachers’ beliefs play a critical role and may determine how they teach in the
classroom. Teachers’ beliefs can either facilitate or inhibit curriculum implementation.
It is important to understand that teachers as implementers will have a point of view
about the curriculum that is being implemented. Depending on how they look at it
they may then eventually take a position whether to implement or not. In light of the
argument above it is important to conduct a study that explores what influences
teachers during curriculum implementation. This study intends to go beyond what is
taught in the classroom by looking at the impact of the teacher’s beliefs on the

implementation of the Technology curriculum in the classroom.

Spillane et al. (2002) argue that it would be unfair for anyone to expect teachers to
faithfully implement a curriculum as intended by developers because they also

formulate their perceptions and meanings when changes are introduced to them. In
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agreement, Park and Sung (2013) are of the view that teachers formulate their own

perceptions and meanings when implementing a curriculum.
2.4.2 Teachers’ experiences

Fullan (2007) brings in the issue of subjectivity. He points out that change is a
subjective process whereby an individual constructs his or her own personal
meaning about the change they are experiencing. Pinar (2011) asserts that it is
important for teachers to reconstruct their own understanding of what it means to
study and teach, and become educated in the present moment. He further notes
that different people have different genetic make-up, upbringing and families. All this
is specific to an individual. In his concept of currere, Pinar (2011) argues that it is
only in the lived experience of the curriculum, the running of the course, that the
curriculum can be experienced, enacted and reconstructed by teachers. He points
out that if individuals work on their history and lived experiences they can achieve an
understanding which can assist them to construct their own subjective and social
lives. Pinar (2011) suggests that school reforms should construct a curriculum that
connects academic knowledge, teacher and learner subjectivity, society and
historical background. This method recognises the importance of teacher subjectivity
in a curriculum. An important aspect that | see emanating from Fullan (2007) and
Pinar (2011) above is that teachers’ judgement is shaped by a number of things like
feelings, opinions, experiences, history and other. The individualistic nature and
subjectivity of the teacher should be taken into consideration and only then can we
understand what informs or influences their decision making during curriculum

implementation.
2.4.3 Teacher knowledge and/or understanding

Spillane et al. (2002) emphasises that policies are not static ideas that can be
modified, accepted or rejected but implementers must first notice the policy, frame it,
and then construct its meaning. Another factor that is related to the implementation
of innovations such as Technology curriculum is what Spillane et.al (2002) call
‘sense making’. They draw our attention to the fact that there are cognitive factors
that also play a role in implementation, “the implementing agents depend
significantly on their ‘sense making’ of policy which is ‘not’ a simple decoding of the

policy message; in general the process of comprehension is an active process of
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interpretation that draws on the individual’s rich knowledge base of understanding,
beliefs and attitudes” p.391.

Bufalino (2013) asserts that what is ultimately learned and taught in the classroom is
determined by the teachers’ individual professional knowledge, values, ideas, work
and identity and again each student’s prior knowledge, values and background. She
argues that all the above-mentioned form what she calls a sense of ‘teaching

identity’ which then determines how their role as teachers is enacted.
2.4.4 The hidden curriculum

There are also other factors that are involved into what and how the teacher teaches
the subject in the classroom and ultimately contributes to what the learners learn.
The hidden curriculum also needs to be taken into consideration. Booysen and Du
Plessis (2008) describe the hidden curriculum as learning which is hidden from the
teachers as well as from learners. It is a form of implicit learning which the teachers
did not intend and may not even be aware of. Bufalino (2013) argues that a teacher’s
upbringing, values and culture are all part of the hidden curriculum. “Students learn
these values through the constant modelling of the teacher without being consciously
or specifically planned or taught” p.13. Some scholars have also studied the hidden
curriculum and have come up with various definitions. Hawden (2013) argues that
hidden curriculum is all the things that are taught through the teacher’s actions,
inactions and attitudes. Margolis (2001) defines the hidden curriculum as the
socialisation elements that occur in school but are not part of the formal curriculum
such as values, norms, beliefs embedded in the classroom life and school which are
imparted to learners through daily routines, social relationships and curricular
content. These definitions raise the issue that in schools learners may learn
knowledge and skills which are not part of the prescribed curriculum. It is then crucial
to understand whether the hidden curriculum reinforces or contradicts the prescribed
curriculum. It may therefore be argued that the hidden curriculum can inhibit or foster
curriculum implementation. That is why Ornstein and Hunkins (2009) caution that we
need to realise the power of the hidden curriculum and acknowledge that while some
parts of the curriculum are not written they will certainly be learned by learners in the
classroom. | argue that the hidden curriculum can thus shape and influence what is

taught in the Technology classroom and ultimately curriculum implementation in the
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subject. Even though some values and attitudes that are learnt through the hidden
curriculum are not intended, the teachers in the Technology subject need to be
aware and acknowledge their role during teaching and learning. When the planned
curriculum is implemented, learners also experience an ‘unwritten curriculum’ which

is informal and has not been consciously planned (Kentli, 2009).

Some scholars have also contributed to the discussion on the role of Technology
teachers in schools. Jones and Moreland (2003) argue that it is pivotal to construct a
knowledge base for technology teachers in order to ensure effective teaching and
learning. Moreland and Jones (2000) explain that the selection of tasks for learners
in technology must ensure that learners are involved with experiences in different
Technology areas. This approach has, however, led to the neglect of progression in
learners’ technical knowledge and understanding because these tasks appear to be
isolated occurrences rather than cumulative and purposeful experiences. Moreland
and Jones (2000) are of the view that this is because teachers tend to miss the
‘bigger picture’ as they eagerly try to cover as much Technology content of the
curriculum as possible, coupled with their desire to design and make products. To a
certain extent, | can agree with Moreland and Jones’ claim because | have also
noted (in my capacity as subject [Technology] advisor) that sometimes teachers feel
the pressure to cover the prescribed content, they then rush though it and tend to
focus on the end product, which is production of the product. There is a range of
processes that the learner must go through before making the product. This is when
the importance of teacher knowledge comes in. Naidoo (2013) notes that making a
product is an important part of Technology and cannot be avoided, however, it
becomes a problem when making the product becomes the main focus. Among
many other things that Naidoo (2013) discovered in her study, was that the awarding
of marks by Technology teachers was based on the completion of an end product.
(Jones & Moreland, 2003) similarly argues that the decision making and the actual

process of thinking are more important than the products that the learners make.

There has been an extensive account in the literature about well-designed
curriculum policies that have not been effectively implemented and thus failed to
achieve their outcomes (Fullan, 2007; Park & Sung, 2013; Yan, 2012). Park and
Sung (2013) point out that many countries have made efforts to implement

curriculum reforms which are well designed but the implementation has resulted in
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less than desirable outcomes and these changes were not effected in the classroom.
Hoepfl (2002) suggests that there is a wide gap between what is said in curriculum
design and what is done in the classroom. He further argues that although in theory
there is a promotion of a broad based curriculum that takes a larger view of
Technology and its interactions with society, in practice a narrow curriculum that
focuses on manipulation of tools and materials is presented. It is therefore important
to engage in a study that seeks to understand the factors that influence how
teachers implement the Technology curriculum in order to understand what really

goes on in the classroom
2.5 Curriculum implementation in Technology

Technology has been in the South African curriculum for a number of years now. On-
going implementation challenges in the South African education system resulted in
the review of the policies that existed and this resulted in the introduction of the
Curriculum and Assessment Policy Statements (CAPS) for all subjects, including
Technology. In 2013 teachers started implementing the Technology CAPS which is
based on a previous curriculum, the National Curriculum Statement (NCS). However,
the curriculum has now been re-packaged and updated. Curriculum implementation
is a complex process and teachers have an important role to play during
implementation. According to Altrichter (2005, p.2), implementation “in a broad sense
conceptualises the process through which a proposed concept, model, topic, theory

etc. is taken up by some practice”.

In an international study conducted by Barnes (2005) which focused on identifying
factors that influenced the teachers of Queensland to implement a new Technology
curriculum, the importance of subjective experience by individuals was emphasised.
In this study five important factors emerged, including flagging student interest,
which means that the students’ needs tailored the curriculum and the students’
enthusiasm towards the Technology curriculum encouraged teachers to rethink their
attitudes to existing curricula; the external curriculum which provided the direction for
curriculum changes; and that a supportive environment was crucial and the
contributors were the principal, head of department, parents, time, materials, giving
teachers freedom to change, and personal reflection. All these changed the

teachers’ belief in Technology education. This then suggests that schools, especially
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the management, need to provide teachers with a conducive environment, and they
need to encourage and support them emotionally and financially in order to facilitate
curriculum implementation. While Barnes’s (2005) study has highlighted a number of
factors that may influence curriculum implementation, a study from a South African

context is still required.

Another study conducted in Korea by Park and Sung (2013) examined how
elementary teachers perceived a curriculum reform and what support these teachers
needed in order to implement the reformed curriculum. The findings indicate that
teachers generally harbour negative feelings about curriculum change and that these
feelings may adversely impact teachers’ commitment to implementing change. Park
and Sung (2013) further highlight several issues that are known to inhibit
implementation of a curriculum. Issues such as: insufficient professional
development programmes support for teachers, not having opportunities to work
through the implementation problems with peers, and contextual and cultural

constraints.

Bondy (2007) conducted a study which set out to discover how Technology has been
implemented across a small selection of schools in Wellington, New Zealand. The
factors that emerged from her study highlighted that teachers seemed to consider
the learners’ backgrounds, learning needs, abilities and aspirations when
implementing the Technology curriculum. It also emerged that the teachers’ own
experiences and qualifications, and contextual factors associated with the school
appeared to be linked to how the teachers interpreted and implemented the
curriculum. In addition teachers identified the need for on-going professional

development and resourcing in the form of materials and staffing.

Both these studies by Park and Sung (2013) and Bondy (2007) reveal a number of
factors that may inhibit or assist curriculum implementation in Technology. They both
identify the need for robust, on-going teacher professional development for
successful curriculum implementation. Teachers must be given knowledge and skills
before they can implement a curriculum. Jones, Buntting and de Vries (2011) point
out that in all countries teacher education and professional development are the
keystones in the implementation of a curriculum. Altrichter (2005) concurs by stating

that pre-implementation training is helpful for orientating teachers towards new aims
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and practices but emphasises that support is most crucial when participants actually

try to implement new approaches i.e. during implementation.

Van der Akker et al. (2009) emphasises teacher involvement for successful
implementation to be achieved. They assert that adopting a communicative
approach using the deliberative model can assist. According to this model,
relationships must be built with the stakeholders and input from all parties involved is
vital. In the context of this study teachers should be involved when changes are
made to the curriculum so that they can make meaningful contributions; they are the
implementers of the curriculum after all. This suggests that if teachers are not
involved and informed about a curriculum innovation their commitment to the

implementation may be adversely affected.

In her international study, Davis (2011) identifies two types of factors which are said
to impact on curriculum implementation, particularly Technology implementation.
She distinguishes between factors that facilitate and those that inhibit or are barriers
to curriculum implementation. Davis (2011) claims that colleague support, input by
curriculum officers, adequate training and teacher development contribute positively
to curriculum implementation, while lack of resources, poor infrastructure, lack of
subject knowledge, teacher attitudes and Iinadequate support by
administrators/managers at school prove to be barriers to curriculum development.
The study above is similar to this study in that it also looks at factors that impact on
curriculum implementation in Technology in New Zealand. This study explores
factors that influence implementation of Grade 9 Technology in a South African
context. Davis (2011), like other scholars, reveals lack of support by managers at
school as a barrier to curriculum implementation. Likewise, Ornstein and Hunkins
(2012) assert that the principal’'s leadership is central to successful curriculum
implementation. If the principal creates an atmosphere which allows for good
working relationships among teachers it is likely that programme changes will be
successfully implemented (Ornstein and Hunkins, 2012). Davis (2011) identifies lack
of infrastructure and resources as a barrier to implementation. Indeed, the lack of
resources will have a negative influence on how teachers present their lessons in the

classroom because of the practical nature of Technology.
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Finger and Houguet (2007) carried out a study to gain insights on the intrinsic and
extrinsic challenges experienced by primary school teachers during implementation
of Technology. The study revealed a number of intrinsic and extrinsic challenges
associated with implementing Technology in Queensland. The intrinsic challenges
revealed were challenges with professional knowledge and understanding,
professional adequacy, teaching approaches, professional attitudes and values. The
extrinsic challenges revealed were lack of resources, time management, a lack of
history and tradition of Technology, varying methods of learner assessment and the
practicality of implementation. Indeed, limited knowledge of the Technology subject
and assessment practices have been cited by Technology scholars as reasons for
the gap that exists between policy and practice (Hoepfl, 2002; Jones, Buntting & de
Vries, 2013; Naidoo, 2013). In light of the above argument it is crucial for teachers to
have sufficient subject knowledge in order to be able to effectively implement the
curriculum. This argument is highlighting the importance of teacher knowledge in

Technology.

Local literature revealed that very few teachers feel that the implementation of
Technology was successful and that schools were ready for implementation. This
was according to the study conducted by Heymans and Pienaar (2004) in the Free
State province. This study further indicated that the level or standard of Technology
in different schools was not the same, there was a need for specialised trained
teachers, there must be appropriate equipment to teach Technology and that a high

percentage of teachers felt that Technology did not have a place in the FET sector.

Stevens (2006) also notes that one of the factors that hampers the development of
Technology in schools is the lack of Technology subjects both in the FET 10-12 band
and at tertiary level. What exists at present is a general Technology subject in
Grades 7-9 and specialised Technology subjects in the GET (Grade 7-9) phase.
Stevens (2006) is of the opinion that the general Technology subject should be taken
up from GET to FET level and right up the tertiary level. Teachers in the GET band
introduce learners to the basics needed in specialised Technology subjects like Civil,
Mechanical, Electrical technology and Engineering and Graphic Design. The
teachers’ role is to provide a solid foundation for these FET subjects as well as the

field of work (Department of Basic Education, 2011a). It is, however, of concern that
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not all high schools offer Technology subjects in the FET phase and for these
schools there is no continuation of the subject and it becomes a dead end subject in
Grade 9. This study will try to address this gap and understand if the argument
above is influential in how teachers implement the Technology curriculum. Stevens
(2006) argues that the inclusion of ‘general’ Technology in the FET phase is
essential and he maintains that this will have a motivating ‘pull’ on the teaching and
learning of Technology. Reid (2000) also raises a similar concern when he argues
that the lack of understanding of careers and progression to pathways to tertiary
education is a barrier to implementation of the Technology curriculum. Jones (1997)
also raises a similar assertion; he states that there is no single well-established
academic discipline for Technology in higher education but what exists are a multiple

technologies.

In another study conducted locally by Adams (2002), in which he investigated the
implementation of Technology in the South African curriculum, the findings
suggested that teachers did not have a conceptual understanding of Technology and
the lack of government support was identified as the biggest problem facing the
successful implementation of Technology. Adam (2002) clearly illustrates the need
for a shift in the Technology teaching methods, need for parent involvement, and
involvement with NGOs, government and higher learning institutions. In my view this
means that the involvement of all relevant stakeholders is crucial during curriculum
implementation. Teachers play a central role during implementation but they cannot
do it alone. The Department of education and parents must also play their role of

support. A team effort is required for successful implementation.

Ntshaba (2012) conducted a study to investigate teaching and learning practices in
Grade 9 Technology classrooms in the King Williams Town district. The study found
that the teaching and learning practices were not aligned to the curriculum
expectations because of lack of confidence with regard to content by teachers and
their limited understanding of the curriculum. Jones and Moreland (2004) contend
that for teachers to be successful in teaching Technology they should possess
technological competences which are the subject knowledge, pedagogical subject
skill and subject skill. The above implies that if teachers teach with limited subject
knowledge they will be tempted to only focus on subject area which are familiar to

them argues Pool, Reitsma and Mentz (2013) The lack of content knowledge of
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Technology teachers has emerged in most of the arguments above. This has
implications for the Department of Education; teachers need to be trained on
Technology content. Curriculum specialists must ensure that programmes or the
curriculum is implemented in schools by providing and sharing their specialised
content knowledge with teachers. This study attempts to provide district officials with
information that will improve their ability to assist teachers implement Technology
curriculum successfully. The main question that could be asked is: do these

specialists possess the expertise in content that is required to assist the teachers?

Ziqubu (2006) conducted a study to understand constraints experienced by Grade 7
teachers to the effective teaching and learning of Technology. The findings were that
schools do not have the required resources for the learning and teaching of
Technology, and teachers lacked the skills and competences needed to teach
Technology and had not received sufficient training. The study also revealed the
teachers’ understanding of what should be emphasised in technology differed from
one teacher to the next. The role of resources in Technology has been well
documented with researchers asserting that in order for the implementation of
Technology to be a success it will largely depend on the availability of resources and
facilities (De Jager, 2011; Potgieter, 2004, van As & Gobler, 2013). Jones et.al
(2013) point out that the level of resourcing during curriculum implementation greatly
influences how rapidly policy changes can be effected in the classroom. A related
view is raised when Gaotlhobogwe (2012) asserts that the lack of resources has an
influence on learners’ attitudes about the subject itself because in his study one of
the findings was a decline in learners’ enrolment in Design and Technology due to
the lack of resources. While there has been much research on the lack of resources
in Technology much more research is needed to understand how the unavailability of

resources directly impacts on how the teachers implement the curriculum.

Naidoo (2013) conducted a study which focused on assessment practices in
Technology. The findings also spoke to how the teachers implemented the
curriculum in the subject. It emerged that teachers put greater emphasis on
completed products done by learners instead of the designing and the learning
process of the learner. Lack of pedagogical knowledge in the field of Technology and
limited knowledge on assessment strategies contributed to the teachers’ assessment

practices. Assessment plays an important role in determining the success of the
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teaching and learning process (Carl, 2009). From the above it is clear that
assessment is an integral part of curriculum implementation and correct methods
must be used in order to ensure learners can demonstrate what they have been

taught.

A study was conducted by Ramatlapana and Makonye (2012) to explore FET
teachers’ adherence to CAPS implementation. Data was collected from 52 FET
teachers, teaching different subjects in 12 schools. The study discovered that the
prescriptive nature of CAPS compromised teacher autonomy in effecting quality
education. Teachers felt compelled to comply despite their beliefs and attitudes on
the curriculum. Seventy percent of the teachers stated that they could not just
implement CAPS without regarding their learners’ state and interests. According to
the study, teachers were generally willing to adhere to CAPS, however, they did not
always do so. While CAPS may be prescriptive in nature, it is my opinion that it also
provides a clear guideline on what exactly should be taught by teachers in the
classroom. It is true that there are challenges in terms of implementation of CAPS
and teachers may feel that they do not have the freedom and control in their
classrooms but other factors also need to be looked at and considered. It is thus
important to research and find out other reasons why teachers do not sometimes

adhere to the curriculum that must be implemented.

Ankiewicz, Adam, De Swardt & Gross (2001) point out that Technology in the
schooling system is viewed as an innovation towards the development of a more
thinking framework. This requires a different role for Technology teachers; they are
expected to be facilitators of the learning process and shift from the traditional notion
of being authoritative and imparting knowledge to learners. They further argue that
this poses serious challenges to teachers who have been informed by a curriculum
framework characterised by authoritarian and rote approaches to learning and
teaching. The literature above highlights the plight of most teachers in the education
system that were trained in a different era and now have to adapt to the
requirements of ‘new’ subjects like Technology. Even though it is not mentioned in
the CAPs document it is clear that Technology teachers must be highly skilled and
use a variety of strategies to impart knowledge to the learners. However, in most
instances this is not the case. It is essential then to explore such claims further and

see if they have any influence on curriculum implementation in Technology.
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2.6 Technology and its relationship with other subjects

The aim of the Technology curriculum in Grade 9 in the General Education Training
(GET) phase is general and it is to introduce the basics needed in Civil, Mechanical
and Electrical Technology and Engineering Graphics and Design and other subjects
in Grades 10-12 in the FET phase. The expectation is that Technology will provide
learners with experience so that they can make career oriented subject choices at
the end of Grade 9 (Department of Basic Education, 2011a). The diagram below
shows the Technology subject and its link with some subjects in the FET phase as
stipulated in CAPS.

HET: TERTIARY QUALIFICATIONS

TECHNICIAN, ARTISAN, ENGINEER, QUANTITY SURVEYOR

ENGINEERING GRAPHICS AND DESIGN

MECHANICAL TECHNOLOGY
CIVIL TECHNOLOGY

ELECTRICAL TECHNOLOGY
PHYSICAL SCIENCES

DESIGN

FET: STUDY FIELDS LINKED TO TECHNOLOGY GRADES 10-12

Tt 1T 1

GET: TECHNOLOGY: GRADES 7-9

1

GET: NATURAL SCIENCES AND TECHNOLOGY GRADES 4-6

Figure 2: Subject choices at the end of Grade 9 (Sourced from Department of Basic
Education, 2011)
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Research also suggests that Technology has developed along different lines such as
craft, high tech advances such as computers and electronics, engineering and

sciences (Rauscher, 2011)

Jones et al. (2013) analysed the historical development of Technology in ten
countries and identified seven representations of the subject as the industrial
arts/vocational training, Engineering and Mathematics, Technology, Technology
informed by design, Technology integrated within science, Technology as Applied
Science, skills and gendered craft subjects, and Technological literacy. As a result of
Technology being closely related to so many subjects many teachers are known to
comfortably think of Technology along the lines of Science, Engineering and other
subjects (Van As & Gobler, 2013; Rennie 2001). One of the challenges faced by
most practising teachers is that they have not been formally trained to teach
Technology. They were generally sourced from subjects like woodwork, metalwork,
science and home economics and therefore when teaching they tend to draw and
rely on their background knowledge of traditional subjects. (Potgieter, 2004;
Rauscher, 2011). The discontinuation of industrial arts subjects resulted in qualified
and competent teachers in subjects, such as Home Economics, Woodwork,
Metalwork and Industrial Arts being assigned the responsibility of implementing and
teaching technology (Van As & Gobler, 2013). If a Technology teacher has a strong
Engineering Graphic and Design-EGD background, for example, he/she could put
more emphasis and time on the drawing aspect of Technology. The effective
implementation of Technology requires teachers to be thoroughly trained on content.
Msibi and Mchunu (2013) argue that teachers have to be experts in the subjects that

they teach and in order for this to take place support has to be provided to teachers.

Jones, Harlow and Cowie and (2004) gained data on New Zealand teachers’
experiences of implementing the Technology curriculum from a national study called
the National School Sampling Study. They discuss the results and findings of this
study. The study revealed that Technology was being implemented differently
depending on the type of school. Over 60% of teachers were integrating Technology
with other subjects. Primary schools tended to integrate Technology with Languages
and Science and high schools viewed Technology as a fragmented subject. It was
taught in modules or blocks and was mostly integrated into Home Economics and

Workshop Technology. The study also revealed that change has not been easy in
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the secondary schools as compared to primary schools because of existing schools
structures, and strong subject subculture of subjects like graphics, home economics
and workshop technology. All these had an impact on curriculum implementation in
the Technology subject and this supports the argument presented by Potgieter

(2004) and Rauscher (2011) above on influences of other subjects on Technology.

Literature in Technology has highlighted the influence of subject subcultures on
teaching and learning in the subject Moreland, Jones and Northover (2001). They
argue that teachers have a subjective view of the practice of teaching within their
subject areas and this they refer to as subject sub cultures. They claim that the
teachers’ concept of Technology and their concept of learning and teaching may
impact on the subject in various ways such as the way they structure their lessons

and develop classroom strategies.

Research in New Zealand (Moreland, Jones & Northover, 2001; Jones 2002)
suggests that subject subcultures are a strong influence on teachers’ perceptions of
technology and subsequently on their classroom practice. In a study conducted by
Jones (2002) the findings were that technical teachers in secondary schools had a
broader view of the subject Technology and this was influenced by their experience
of the subject at national level. He continues and points out that the subjects that are
taught at secondary level influence what the teachers think Technology is about and
what their students should be taught. He concluded from his study that it was
apparent that many secondary school teachers did not possess a broad view of
Technology, their knowledge was restricted within the subject they already taught
and within which they were trained. This study reveals that the subject subculture
has a direct influence on the way teachers structure their lessons and teach
Technology concepts and processes in the classroom. | believe that subject
subculture is a factor that could greatly influence curriculum implementation in
Technology. It is then important to take into account the teachers’ view of the subject
and to take into consideration how these views will influence the implementation of

the new curriculum.

Some scholars have studied the role played by the division of subjects in schools.

Siskin (2001) contend that schools are social ‘worlds’ and there are deep divisions of
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subject departments in schools. He identifies subjects that are basic subjects in
schools such as Maths, English, Science and Social studies. He then argues that
faculties like special needs education often sit uneasily in the subject hierarchies in
schools or may not have a department at all. While some departments such as home
economics face extinction in the face of changing enrollments or budget cuts. Itis a
reality that in schools traditional subjects like Mathematics and Science seem to be
well regarded while the newer and practical subjects like Arts, Drama and
Technology are sometimes marginalised. A classic example is that Technology
subjects in the Grade 12 band are not even weighted; they do not qualify learners to
gain entry to universities. It is important to understand whether issues like this have
any influence on how teachers implement the curriculum in Grade 9 in South African

schools.

2.7 Teaching methodology and approach to teaching technology

2.7.1 The Design Process

The Design process forms the backbone of the subject and should be used to
structure teaching of Technology. The Design Process consists of the following

skills: Investigate, Design, Make, Evaluate and Communicate - IDMEC.

Investigating: requires learners to gain more information and insight regarding a
particular problem, evaluating existing products and performing practical tests to get
a better understanding of materials and products or determining the products’ fit for

purpose. This is done so that learners can make informed choices.

Designing: Once clarity has been gained regarding the problem and the
specifications are considered ideas are then generated. Most often these are in the
form of drawings. The initial idea is not necessarily the best. This part of the design
process requires learners to have an understanding of graphics, the use of two and
three dimensional drawings, planning and modelling. The drawing should be in detalil

and include notes, instructions and dimensions.

Making: this when learners use various materials and tools to develop the solution to

the problem. This process involves numerous skills like measuring, building, mixing
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and modifying. When making learners should be encouraged to reflect on their

progress and to modify their solutions based on problems they encountered.

Evaluation: learner evaluates the course of action that he or she has taken in
coming up with the solution. Learner uses evaluation skills to choose ideas. Key
aspects of design are used at this stage to evaluate both existing designs and
designed products against predetermined criteria. Learner has an option to modify

the product or not using suggestions from peers.

Communication: Communication should be seen as integral to the overall process.
Learners should be recording and presenting progress in written and graphical forms

at this stage (Department of Basic Education 2011).

A number of studies also suggest that the approach to teaching Technology
Education is based on a model of a design process (De Jager, 2011b; Mawson,
2003; Williams, 2000). A common approach to teaching the Design process in
Technology is mapping out a series of steps that must be followed by learners as
they make their products (Wiliams, 2000). CAPS stipulates that learners in
Technology must work collaboratively with others doing practical projects using a
variety of technological skills (investigating, designing, making, evaluating and
communicating). The importance of the design process in the teaching of
Technology is further emphasised in CAPS by the specification that content
weighting for tests and examination should be 50% for the design process, 30% for
knowledge and 20% for values and attitudes. This weighting for assessment should
guide the approach to teaching in Technology. This means that most of the
knowledge acquired by learners should happen during the development of the
design process. An example is when learners investigate some knowledge and

evaluate its impact on the environment. (Department of Basic Education, 2011).

However, the over-emphasis on the design process in some cases by teachers as a
linear format during teaching and learning is an area of concern. Williams (2000)
points out that referring to the skills of the design process as steps or stages in
curriculum documents has a sequential connotation and this is not appropriate. The
view of the design process as being linear was further compounded by the fact that
in the past South African designers of the Technology curriculum have emphasised a

linear and structured way of working technologically.
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In support of the argument above, Lewis (2006) emphasises that the steps of the
design process are iterative and can be performed in different sequences depending
on the details of the design problem. It must be noted that CAPS, however,
emphasises that the design process is non-linear but how it is being taught in the

classroom could be different.

Some researchers have also identified a non-linear nature of working technologically
(Fleer, 2000; Hill and Anning, 2001; Lewis, 2006; Mawson, 2003; Williams, 2000).
Lewis (2006) argues that teachers sometimes present a formula which is comprised
of stages when teaching the design process and this contradicts the natural way that
children follow when designing. Similarly Williams (2000) mentions a systems
approach (input-process-output) that can be used and followed to come up with a
product. The arguments presented above clearly state that the design process is not
a linear process; there is a range of processes which learners are engaged in when
doing Technology.

“Learners are forced to think in a way that has been predetermined by the teacher”
(Williams, 2000, p.13). The CAPS document, among other things, envisage learners
who are innovative and develop their creative and critical thinking skills and this
should be instilled in learners at all times. Learners cannot achieve this if they are
expected to follow a certain method. Learners must be free and have their own
strategies to come up with a solution. Learners are not able to follow a
predetermined process in their work as “they invent a process as they proceed
towards task completion” (Williams, 2000, p.13). The teachers’ understanding of the
design process, which is the backbone of the subject and how they modify and alter
it to suit their learners, may influence the implementation of the Technology
curriculum. Naidoo (2013) contends that for teachers to teach Technology it is

imperative that they understand how the design process works.

Moreland and Jones (2000) point out that selection of tasks for learners in
technology must ensure that learners are involved with experiences in different
Technology areas or aspects. This approach has, however, led to the neglect of
progression in learners’ technical knowledge and understanding because these
tasks appear to be isolated occurrences than cumulative and purposeful

experiences. Moreland and Jones (2000) are of the view that this is because
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teachers tend to miss the ‘bigger picture’ as they eagerly try to cover as much
Technology content of the curriculum as possible, coupled with their desire to design

and make products.
2.7.2 Approach to teaching Technology

When approaching the subject in the classroom teachers must first engage learners
in enabling tasks. These tasks are meant to build capacity in learners so that they
can complete the formal assessment tasks referred to as Mini-Practical Assessment
Task (Mini-Pat) later on in the term. According to CAPS Technology (2012), in order
to develop coherent units of work around a problem-solving task the following
approaches have been adopted as classroom practice in Technology: enabling tasks
and Mini-PAT.

Enabling tasks: Activities used to teach and then practice specific skills in
preparation for a more advanced task, sometimes also called resource tasks. These
tasks are assessed informally. These are done to build capacity to complete the
formal assessment tasks later in the term.

Mini-PAT: A short Practical Assessment Task which makes up the main formal
assessment of a learner’s skills and knowledge application during each term. It may
be an assignment covering aspects of the design process, or it may be a full
capability task covering all aspects of the design process (IDMEC). It is designed to
provide learners with an opportunity to show their levels of ability. (Department of
Basic Education, 2011).

The key issues to teach in Technology are:

e Problem solving using the design process;

e Practical skills; and

e Knowledge and application of knowledge
There are four content areas to be taught in Technology, namely: Structures,
Processing, Mechanical Systems and Control and Electrical Systems and Control.
The recommended approach to teach this content is to introduce the knowledge and
follow with practical work in which the knowledge is applied. The ability to design is a

key element to teach in Technology. (Department of Basic Education, 2011a)
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While the studies that have been discussed in this chapter provide information on
curriculum implementation internationally and locally in Technology, the work has
focused mostly on primary schools or at the entire education system. A gap exists in
relation to understanding the factors that influence curriculum implementation,
specifically in Grade 9 which is the exit level at the GET band in South African
schools. In cases where work has been done locally the focus has been on the
Revised National Curriculum Statement R-12 and the National Curriculum Statement
Grades 10-12. Not much has been done on the implementation of the amended,
improved and recently implemented CAPS in the Technology subject. It is this gap
that this study seeks to fill. This study will provide an in-depth exploration of factors
that influence teachers to implement the Technology curriculum the way they do in

secondary schools.
2.8 Theoretical framework

The study is framed on the Concerns Based Adoption Model (CBAM) by Hall and
Hord (1987). Hall, Wallace and Dossett proposed the CBAM in 1973. The CBAM is
a conceptual framework that outlines the development process that individual
teachers undergo as they implement a new curriculum (Hall & Hord, 2001). Hall and
Hord (2011) argue that there is a range of feelings, doubts, opinions for those
engaged with implementing new approaches so it is important to understand the
personal side of change because failing to address these concerns may lead to
resistance or even rejection of a new way. The CBAM holds that people considering and
experiencing change advance in the kinds of questions they ask and in their use

of whatever the change is (Hall & Hord, 2001). The following factors are the important
assumptions and assertions that underlie the CBAM as listed by Hall and Hord
(1987):

I.  Itis important to understand the participant’s view during the change process;
[I.  Change is not an event but a process;
lll. Itis possible to expect much that will occur during change;
IV. Innovations may come in different sizes and shapes;
V. Innovation and implementation are almost the same during the change
process;

VI.  Someone has to change first in order to change someone else; and

34



VII.  Anyone can be a change facilitator.

The CBAM has three diagnostic dimensions, namely the Innovation Configuration
Map (ICM), Stages of Concern (SoC) and Levels of Use (LoU). For the purpose of
this study | will focus on only one dimension which is called the ‘Stages of Concern’.
The SoC dimensions of the CBAM focuses on the concerns of the individuals
involved in an innovation. Hall and Hord (1987) argue that an individual is likely to
have some degree of concern at all stages at any given time during an
implementation of an innovation. Concerns are also defined by Jones (2013) as “a
phenomenon that occurs within all of people when faced with new experience,
demands to improve and changes in environment” p.9. Hall and Hord (1987) suggest
that there are six stages of concern that the individuals involved in implementation of
any innovation may undergo, namely: stage 1 — Informational, stage 2 — Personal,
stage 3 — Managerial, stage 4 — Consequential, stage 5 — Collaborative, and stage 6

— Refocusing.

When a change effort is in its early stages the teachers are likely to have self-
concerns (stages 1 and 2). Concerns may be intense during these stages as
teachers may want to know more about the innovation and how similar or different it
is to what they are already doing in their day-to-day teaching and learning activities.
Furthermore, teachers may be concerned about their abilities to fulfil the task, that is,
managing the implementation of the new innovation stage 3 (Hall & Hord, 1987).
Roach, Kratochwill & Will (2009) have a similar claim, that issues related to
organisation, efficiency, scheduling and time demands are the utmost concerns at
the management stage of the CBAM. Hall and Hord (1987) point out that when the
teachers’ concerns are about the effects of an innovation on learners and want to
improve the effectiveness of the programme they would have reached the impact
level which is represented by stages 4, 5 and 6. Stage 4 indicates the teachers’
concerns about the impact of the programme on the learners. While teachers In
stage 5 are known to be concerned about working well with other teachers or
stakeholders to improve the outcomes of the innovation, in stage 6 teachers become
concerned about finding better ways to reach and teach the learners. The stages of
concern are important because firstly they point out the importance of attending to
where people are and addressing their questions. Secondly the stages of concern

suggest that attention should be paid to implementation for a number of years

35



because it takes about three years for early concerns to be addressed (Hall & Hord,
2011)

In relation to this study, focusing on the Stages of Concern dimension of the CBAM
is appropriate because this will assist me to understand: (i) the concerns that the
teachers (implementers of a curriculum) have as they implement the Technology
curriculum. (ii) the factors that affect the teachers as they implement the Technology
curriculum and how these factors impede or facilitate implementation in the

classroom.

The stages imply that implementation of an innovation may take different forms
because teachers bring their background experience and teaching philosophies into
their classrooms which results in them adapting their instruction to meet their
learners’ needs (Hall & Hord, 2006). Hall and Hord (1987) note that not everyone will
move through the stages at the same time nor have the same intensity of concern at
various stages. Change or the implementation of an innovation relies on individual
teachers and the focus is on enabling the teachers to adopt the curriculum and make
it their own (Onstein & Hunkins, 2009). For the purpose of this study the CBAM as a
framework is appropriate in understanding the factors that may or may not influence
how teachers implement the Grade 9 Technology curriculum. The literature that has
been reviewed thus far indicates that teachers are the main actors in curriculum
implementation therefore knowing about their experiences and/or concerns in

relation to a particular innovation is important for this study (Evans, 1993).

The strength of the CBAM framework is its focus on understanding the concerns,
attitudes and skills of teachers so that support such as resources and teacher
development can be directly linked to what teachers really need. The other strength
of this framework is its emphasis on the preparation of those involved in the change
or innovation itself (Carl, 2009). CBAM can be useful for planning and mentoring
staff development initiatives such as staffing, training, providing resources and
others. CBAM is also concerned about managing the logistics around putting the
change into practice (Hall & Hord, 1987). Hall and Hord (2011) argue that the
introduction of new practices does not guarantee that they will be incorporated into
on-going classroom practices. Hall and Hord (2011) further emphasise that the

CBAM outlines the developmental process the teachers go through as they
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implement the curriculum. This model focuses on assisting teachers to adopt the
curriculum and to make it their own. Using the CBAM will give me a lens through
which | can look at all possible factors that may be influential on how the teachers
implement the Technology curriculum and maybe provide answers on how these

factors influence implementation.

Some researchers such as Ismail (2014) have used the CBAM to look at factors
affecting the implementation of Information Literacy. Overbaugh and Lu (2008) used
CBAM to study teachers’ attitudes towards integrating ICT in the teaching and
learning. Bitanfiedlander, Dreyfus and Milgrom (2014) used the CBAM to look at the
teachers’ attitudes towards a new subject. | have chosen the CBAM because it is
highlighted by the researchers mentioned above as a useful framework for
understanding teacher’s attitudes, questions and concerns during the
implementation of a programme. The CBAM is appropriate for my study because |
will be able to understand any factors that may impede or support how the teachers
implement the curriculum in technology. The CBAM model focuses on the needs of
an individual, in this study: the Technology teacher who is implementing the
curriculum. It is important to assess implementation at regular intervals (Hall & Hord,
2011). Using this framework for this study will ensure that | can measure how far

each teacher is progressing with implementation of the Technology curriculum.
2.9 Conclusion

This chapter has provided an overview of curriculum implementation, what makes it
successful at times and what makes it fail both internationally and locally. Secondly,
the different factors that influence or shape teachers’ thinking around the
implementation process were reviewed. Teaching methodologies and, in particular,
approaches to teaching Technology were also discussed. The following chapter will

present the methodology and research design for this study.
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CHAPTER THREE
Research design and methodology

3.1 Introduction

The previous chapter presented both international and local literature review
exploring the factors that influence how the teachers implement the Technology
curriculum in Grade 9 and to understand how these factors influence them. |
therefore begin this chapter by discussing the research design features, namely the
interpretive paradigm (within which the study was located), the qualitative approach,
the methodology and the instruments used to gather data. Furthermore, the data
analysis plan is presented as well as the ethical issues guiding this study. Lastly, the

limitations of the study are also discussed.
3.2 Research Design

Macmillan and Schumacher (2014) point out that the purpose of the research design
is specifying a plan for generating evidence that will be used to answer the research
guestions. The purpose of this section is to inform the reader about the chosen
paradigm for this study. Justifications for the choices made are also explained.
Furthermore, the qualitative approach is presented as an approach that underpins

the study.
3.2.1 Interpretive Paradigm

A paradigm is defined as a “loose collection of logical related assumptions, concepts
or propositions that orient thinking and research” (Johnson & Onwuegbuzie, 2005, p.
277). Given the purpose of this study, which is to explore the factors that influence
how Technology teachers implement the curriculum in Grade 9, | found the
interpretivist research paradigm to be most suitable because the data is more
detailed and this gave me an in-depth understanding into what really takes place
during teaching and learning in the Technology classroom. Interpretive studies
generally attempt to understand phenomena through the meanings that people
assign to them (Maree, 2007). According to Cohen, Manion and Morrison (2011), the
central endeavour in the interpretive paradigm is to understand the subjective world

of human experience. They further explain that in order to retain the phenomenon
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that a researcher is investigating “efforts are made to get inside the person and to
understand from within” (Cohen, Manion & Morrison, 2011, p. 17). Each individual is
unique and therefore each teacher’'s implementation of the curriculum may be
influenced by different factors and therefore using this paradigm allowed me to
realise how different one teacher is to the next in terms of implementing the very
same Grade 9 curriculum. The choice of the interpretivist paradigm is based on the
belief that events and teachers are unique which results in multiple realities and

interpretations of events (Neuman, 2000).

This study employed the interpretivist paradigm in order to get an in-depth
understanding of the factors that influence implementation of the curriculum in the
classroom. | am also aware of the critique that is levelled against the interpretivist
research paradigm which is directed at the fact that it is subjective and is not able to
generalise its findings beyond the situation being studied (Maree, 2007). My
intention, however, was not to generalise but to have a deeper understanding of the
factors that influence Technology curriculum implementation by the selected group of
teachers as well as the reasons why they implement this curriculum in the way they
do.

3.2.2 Qualitative Approach

Through this study, | intended to understand the factors that influence curriculum
implementation in Technology, specifically in Grade 9. The appropriate research
approach | employed for the study was the qualitative approach. Maree (2007)
asserts that the qualitative research approach focuses on understanding the
meanings provided by participants through describing phenomena within their
naturally occurring context. Macmillan and Schumacher (2014) support this view
when they state that in qualitative research data is gathered on naturally occurring
phenomena and that researchers search and explore with different methods until a
deep understanding is achieved. | engaged with teachers in order to understand
their views and experiences on curriculum implementation because qualitative
studies seek to understand the world from the perspectives of those living in it
(Hatch, 2002). Patton (2005) concurs when he asserts that qualitative researchers
engage in naturalistic enquiry and study real world settings to produce narrative

descriptions and construct case studies. In this study, | observed teachers
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conducting and presenting Technology lessons in their naturally occurring context,
which is the classroom within the school, in order to construct meanings from their
lived experiences. | also made use of interviews as there are several ways of
gathering, interpreting and acknowledging multiple realities (Creswell, 2005). The
experiences, opinions and reasons varied from one teacher to the next. Utilising the
gualitative approach allowed me to get a deeper meaning of what influences
teachers to implement the curriculum and this resulted in the production of rich thick
data. One of the strengths of the qualitative research approach is that “data is based
on the participant’'s own categories of meaning” and they can describe phenomena
in rich detail (Johnson & Onwuegbuzie, 2007, p.54). Johnson and Onwuegbuzie
(2007) also identify weaknesses of the approach as being that the findings may be
unique to the relatively few participants included in the research study which means
that the knowledge that is produced cannot be generalised to other people or
settings and that it takes longer to generate data compared to quantitative research.
The above-mentioned weaknesses did not limit this study in any way because the
aim was not to generalise but to gather rich data about this phenomenon. The three
participants were able to provide data which enabled me to get a better

understanding of curriculum implementation in Technology.
3.3 Location

The study was conducted in three schools in the Umlazi District. Umlazi district is a
huge district that consists 570 schools, of which 144 are secondary schools. The
schools selected for the study are secondary schools offering Technology in Grade
9. Grade 9 is the exit grade in the senior phase at secondary schools. | conducted
this study at Umlazi District because | am employed there and am familiar with the
schools. Schools in this district can be divided into better-resourced schools, which
are mostly found in urban areas, and disadvantaged schools or under-resourced
schools which are predominantly in rural areas and townships. The majority of
schools fall within the disadvantaged or under-resourced category and most of these
schools have challenges because of poor socio-economic conditions that are
prevalent within their communities. Most of these schools are affected by the lack of
basic services such as water and electricity, lack of educational facilities,
unemployment, poverty and other issues. In the Umlazi District most of the schools

in the disadvantaged category are poor performing in terms of learner performance.
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Schools that achieve below 60% in terms of overall Grade 12 results are placed in
the disadvantaged schools in the Umlazi district. On the other hand the schools
located in the urban areas generally perform well and are well-resourced. Most of
these schools achieve above 60% in terms of overall performance in Grade 12. |
was also interested in finding out if these factors influenced the teaching and
learning in Technology. Each of the three schools that were selected represented a

particular category/context, namely urban, township and rural.
3.4 Description of schools

Silindile High School is a secondary school located in the township. There are about
five hundred learners at the school. The school does not offer a Technology subject
in the FET phase. It falls within the under-resourced or disadvantaged category of
schools because it is located in a township that is faced with a variety of socio-
economic issues like unemployment and overpopulation. The school buildings have
visible signs of vandalism as you enter. The school achieved way below than 60%

overall achievement in the Grade 12 results in 2015.

Ruby Secondary is located in an urban area. The school has an enrolment of over a
thousand learners. The school used to offer Technology subjects in the FET phase
(Grades10-12) but has since dropped these subjects from the school curriculum.
The school is categorised under the better-resourced or advantaged schools within
the Umlazi District for the mere fact that it is located in an urban area. The school is
easily accessible and the state of infrastructure is good. The school has basic
resources to support teaching and learning such as a Technology workshop,

Science laboratory and a library.

Mayenziwe High School is a secondary school located in a rural area. It falls within
the category of under-resourced or disadvantaged schools because of the lack of
access to basic services like water and electricity, and a lack of educational facilities
in the area. The school is affected by a high rate of unemployment and
overpopulation in the community. The school does not offer any Technology subjects
in the FET phase (Grades 10-12).

For this study | selected schools from these three categories because | wanted to

ensure that | obtained diverse views and perspectives on curriculum implementation.
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As the study will reveal the three participating schools were able to provide sufficient

and rich data on the issues that responded to the critical questions.
3.5 Research Methodology

The purpose of this section is to inform the reader about the chosen methodology for
this study. This section provides an outline of the way that this research was

undertaken. A case study was the preferred methodology for this research.
3.5.1 Case study

Researchers in different disciplines have used the case study research methodology
to answer the why and how questions (Maree, 2007). In this study | wanted to
understand why Technology teachers implement the curriculum the way they do and
how different factors influence how they teach the Technology curriculum. It was
therefore logical to opt for a case study. Yin (2014) explains that case studies are
able to investigate a phenomenon (the ‘case’) in its real world context. A case study
is able to look at a case over time in depth using multiple sources of data (Macmillan
& Schumacher, 2014). Maree (2007) supports this by emphasising that case studies
offer a multi-perspective analysis because the researcher considers not just one
voice and perspective in situations but also the views of other relevant people and
the interaction between them. A case could be an individual, a group of people or an
event and the emphasis is not on methodology but rather on subjects or objects that
is why “there is frequently a resonance between case studies and interpretive
methodologies” (Cohen et al. 2011, p. 289).

In this study, the case is the three Grade 9 Technology teachers from three
secondary schools in the Umlazi District. Yin (2011) points out that a case study
research always starts from the desire to get an up-close and in-depth understanding
of a single or a number of ‘cases’. Through observing lessons, | experienced ‘what it
is like’ to be in a particular situation (Cohen et al., 2011). One of the strengths of a
case study is that it strongly encourages the use of multiple methods of generating
data (Robson, 2007). | generated data through the use of multiple sources, which
were lesson observations and one-on-one semi-structured interviews. Cohen et al.,
(2011) point out some disadvantages of case studies; they argue that they are not

easily open to cross checking, hence they may be selective, personal and subjective.
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Even though case studies are not open to cross checking as a researcher | abided

by trustworthiness in ensuring that explanations were supported by evidence.
3.6 Data generation instruments

For this study, two methods of data production, namely: lesson
observations and semi-structured interviews were used as an

attempt to obtain rich data.

3.6.1 Lesson Observations

“Observation is a way for the researcher to see and hear what is occurring naturally
in the research site” (Macmillan & Schumacher, 2014, p.350). Creswell (2012)
maintains that observation is the process of gathering open-ended information by
observing people and places at a research site. Cohen et al., (2011) contends that
an observation will offer the researcher an opportunity to gather ‘live’ data from
naturally occurring social situations. Through seeing and hearing what was occurring
during the actual lesson | was able to observe and get first-hand information on any
possible factors that affected and influenced teachers during teaching and learning. |
observed Technology lessons and got the feel of what really goes on in the
classroom in order to understand any factors that may influence how teachers
implement the Technology curriculum. Observations were an appropriate data
generation method for this study because | was able to observe the teachers within
the context of their natural setting. It was important for me as the researcher to know
what | wanted to observe and in this study | was able to observe events as they
happened in the classroom, how the teacher interacted with learners, and how
content was taught. | could closely scrutinise the teaching strategies they used and
look at how they utilised the resources to enhance teaching and learning. | made
use of an observation schedule (see Appendix E) in order to focus on specific

aspects of the lesson.

One lesson was observed for each teacher. | took notes during the lesson, which
were later used to craft follow-up questions for the one-on-one interviews. Cohen et
al., (2011) emphasise that to undertake observation requires the informed consent of

the person that is being observed. Consent to conduct lesson observations was
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sought from participants though asking them to sign participant consent letters which
clearly stated lesson observations as one of the data generation methods to be used
in this study. The strength of using observations is that “it provides a record of what
people actually do than what they say they do” (Robson, 2007, p. 84). However, the
challenge with using observations is that the single observer cannot be supported by
anyone on his/her perceptions of what transpired so, as a result, trustworthiness is
guestionable (M. Struwig, F Struwig & Stead, 2001). Another challenge is that only a
small number of observable behaviour can be captured in observation notes and
schedules (Robson, 2007).

3.6.2 Semi structured one-on-one interviews

The study used one-on-one semi-structured interviews. Cohen et al. (2011) asserts
that interviews allow participants to express their own point of view on how they
regard situations and share their interpretations of the world. Creswell (2012) defines
one-on-one interviews as data generation whereby the researcher asks questions
and records answers from a participant at a time. This was the preferred method of
generating data in this study because it is a flexible tool and | was able to get
different views from the participants on factors that influence curriculum
implementation in Technology. | first started by preparing for the interview. Letters
informing the participants of the aim of the interview were issued. Maree (2007)
states that the researcher must always make it clear to the participant what the aim
is. Walliman (2001) contends that “semi-structured interviews involve achieving
defined answers to defined questions” p.238. This view motivated me to develop an
interview schedule (see Appendix F) with all the questions that | needed to ask the
participants around curriculum issues in Technology. The one-on-one interviews
were then carried out at agreed upon venues. | conducted the interviews individually
with each participant for the duration of approximately 45 minutes or more. | ensured
that the participants were relaxed during the interviews and they were allowed
sufficient time to respond to the questions which can be said to have assisted me in
getting detailed responses. | was able to ask probing questions and the participants
were able to give me deeper responses and this assisted me to gain a deeper insight
about the participants and understand the factors that influence how they implement

the Grade 9 curriculum.
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The interviews were recorded as Robson (2007) states that taping an interview is
strongly recommended so that accurate data is captured for analysis at a later stage.
He then cautions that before the interview commences permission must be sought
from the participant to record the interview. Permission to record the interview was
sought beforehand and participants signed a consent letter which explained clearly
that audio recording would be used during interviews and observations. | was also
taking notes during the interviews to supplement the recordings. Transcripts were
produced from the recordings. Robson (2007) points out the disadvantages of semi-
structured interviews: they are subject to bias as interviewees may tell you as the
researcher what they think you want to hear. Creswell (2012) argues that interview
data may be deceptive and provide perspectives expected by the researcher. As a
researcher | was able to overcome this by continuously emphasising the aim of the
research and asked for the participants’ honest views and opinions on issues being
asked. And again, the use of different methods of data generation (interviews and
observations) in this study counteracted the issue of obtaining deceptive interview

data.
3.7 Selection of Participants

Sampling refers to a method used to select a portion of a population for a study
(Maree, 2007). Cohen et al., (2011) define sampling as a way of generating data
from a smaller group of the total population so that knowledge gained is
representative of the total population. The main focus for qualitative researchers is
on the depth and richness of the data and generally samples would be selected
purposefully rather than randomly. Since this is a qualitative study, | used purposive
sampling to select my participants. Cohen et al. (2011, p.156) describes purposive
sampling as “when a researcher hand-picks the cases to be included in the sample”.
Three secondary schools were purposefully selected from the Umlazi district. Two of
the schools were hand-picked because they did not offer a Technology subject in the
FET and the one school was selected because it offered a Technology subject in the
FET phase. These schools were further stratified according to urban, township and
rural schools. This is called stratified purposeful sampling, according to Maree
(2007). She defines it as selecting participants according to a certain criteria relevant
to particular research questions. | then selected one teacher from each of the urban,

township and rural schools to participate in the study. Only Grade 9 teachers who
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are currently teaching Technology were selected as participants for this study. The
strength of purposive sampling is that it ensures that the required information will be
received and assures a high participation rate because ‘knowledgeable’ people
about the particular issues are selected (Macmillan & Schumacher, 2014). The
teachers that participated were knowledgeable about the Grade 9 curriculum and
had implemented the previous curriculum and were able to give maximum
participation during interviews. Technology teachers come from different subject
backgrounds or disciplines in most cases. The teachers would have received
different training both at tertiary and school levels. Through purposive sampling |
was able to ensure that some of the participants had a Technology subject
background and others not. This ensured that | receive diverse perceptions and
experiences. There are, however, challenges that come with employing purposive
sampling method like the difficulty to generalise to other subjects and there is a great
likelihood of error due to participants’ bias (Macmillan & Schumacher, 2014).
However, the selected participants were able to assist me to answer the research

guestions.
3.7.1 Participants’ Narratives
Miss Sinabo

She is a teacher with ten years teaching experience. She obtained an Advanced
Certificate in Education (ACE) specialising in Technology about five years ago. She
has taught Technology ever since she was employed 10 years ago but has taught it
for three years in Grade 9. She says she enjoys teaching Technology. She also
teaches Consumer studies in Grades 10-12. A vast majority of Technology teachers
in South African schools were sourced from subjects like Home Economics (now
called Consumer Studies). The one-on- one interview with Miss Sinabo was
conducted on a Monday after school hours between quarter past three and four in
the afternoon. She was very welcoming and took the interview seriously. She
displayed a lot of enthusiasm from the beginning to the end of the interview. Even
when the discussion was on the challenges she faces as a Technology teacher she

maintained a positive attitude throughout.
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Mr Rutendo

He has more than 30 years’ teaching experience. He has been teaching Technology
from the time it was introduced into the South African curriculum. He received formal
training in Civil Technology, Mechanical Technology and Electronics while doing his
Further Diploma in Education. He says he is passionate about the subject of
Technology. The semi-structured interview with Mr Rutendo was conducted on a
Wednesday afternoon between 4pm and 5pm. He seemed very comfortable before
and during the interview. He held very strong opinions about some issues being

discussed and expressed his frustrations and opinions freely.
Mr Maswazi

He has more than 25 years teaching experience. He has been teaching Technology
in Grade 9 for about three years now. He has never been formally trained in
Technology. He has worked for a Non-Governmental Organisation (NGO) as a
Science and Technology facilitator previously. He possesses a teaching Diploma
and an Advanced Certificate in Science. The interview with Mr Maswazi took place
on a Saturday morning from around 9am until around 11h30 am. He was very calm
during the interview and took his time to apply his mind and respond to the
guestions. He maintained this composure until the end of the interview and as a

result the duration of the interview was longer compared to the other participants.
3.8 Data Analysis Process

Qualitative data analysis is a process of coding, reviewing, synthesising and
interpreting data to describe and explain the phenomena (Fossey, Harvey,
Mcdermott & Davidson, 2002). In this study | used thematic analysis to analyse data.
Fossey et al., (2002) assert that thematic analysis involves a process of classifying,
comparing, grouping and refining groupings of text segments and then classifying
categories or themes within data. The interview transcripts were typed verbatim
because M. Struwig, F Struwig and Stead (2001, p.169) argue that “if raw data are
summarised they no longer become original data”. | wanted to ensure that | do not
lose meaning of the views and perspectives obtained from participants during
interviews and observations. | ensured that before analysing data all notes, reports

from the lesson observations, and interview transcripts were available. | had to read
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thoroughly and carefully all the transcripts and try to understand what the
participants meant. Some views from the participants were clearly expressed,
however, some views were not clearly put across and | had to read the data
repeatedly to understand what the participant implied. At times participants would
give me hints and | have to make sense of that information in order to identify
themes from the data. Guest, MacQueen and Namey (2011) assert that in thematic
analysis one has to move beyond counting explicit phrases and words and identify
and describe both explicit and implicit ideas from the data. This is when one
identifies themes from the data generated. | then proceeded to code the data and
grouped it into categories. The identified recurring themes from the data were used
to understand the factors that influence curriculum implementation in Technology.

These themes were then interpreted in order to explain phenomena in the study.
3.9 Ethical considerations

Ethics are concerned about beliefs and what is wrong or right from a moral
perspective (Macmillan & Schumacher, 2014, p.117). M. Struwig, F. Struwig and
Stead (2001) contend that ethics provide moral guidelines for researchers on how to
conduct research in a morally acceptable way. Consent to conduct the research and
access personnel in schools was sought from the Department of Education by
means of an application letter and permission was granted (see Appendix A). | also
applied for ethical clearance from the University’s Ethics office and permission was
also granted (see Appendix B). In this study | ensured that the participants agreed to
take part in the research by communicating with them verbally and then making them
sign a participant consent letter (see Appendix D). Permission was sought from the
principals of the schools sampled for the study (see Appendix C). The purpose of the
study, methods of data generation, and the role of the participants were fully
disclosed to the participants and their schools and this | believe achieved informed
consent (Macmillan & Schumacher, 2014). Participants were informed about their
right to withdraw from the study at any point should they wish to do so. The
participants were then contacted telephonically to arrange a suitable date, time and
venue for the interview. Confidentiality of the participants was ensured in the study.
All confidential materials such as audio recordings, transcripts, notes and any other

data is kept safe. Participants were not discussed with anybody and their identities
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were protected through the use of pseudonyms for schools and participants. In this

way, anonymity was ensured.
3.10 Issues of Trustworthiness

In quantitative research validity and reliability are important but in qualitative
research researchers want to ensure credibility and trustworthiness of the research
(Maree, 2007). Lincoln and Guba (1985) substituted reliability and validity with the
concept of trustworthiness, which encompasses credibility, transferability, and
confirmability. The following are suggested to ensure trustworthiness of a study audit
trails, member checks, and confirming results with participants, peer debriefing,

negative case analysis (Morse, Barret, Olson & Spiers, 2008).

3.10.1 Credibility

Shenton (2004) states that credibility deals with the question of ‘how congruent the
findings are with reality’ p. 64. Rolfe (2006) asserts that credibility responds to the
concept of internal validity in the positivist concept. One way of ensuring credibility,
according to Shenton (2004), is to use research methods that are well-established in
gualitative research. This study used both interviews and observations to address
credibility because the use of different methods together compensates for their
individual limitations and exploits the benefits of each (Shenton, 2004). | encouraged
my participants to be honest from the onset of the study to ensure credibility. A
colleague who is experienced in the field of research was requested to re-analyse
some of the data in my study so that | could get another perspective. This is called
‘peer checking’, according to Rolfe (2006). | asked the participants to verify if the
data collected reflected their feelings and views by allowing them to look at and

review the interview transcripts and this is what Rolfe (2006) calls ‘member checks’.
3.10.2 Transferability

Transferability is concerned with the extent to which the findings of one study can be
applied to other situations (Shenton 2004). Rolfe (2006) states that transferability is a
form of external validity in qualitative research. To address this a detailed description
of the phenomenon was provided in the study so that anyone who read it would have

a proper understanding. | have mentioned the number of participants that were
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involved in the study. Information on data generation methods which were employed
in the study, that is, observations and semi-structured interviews was provided and
thoroughly discussed. Other crucial information about the study, such as the period
of time over which data was generated, was provided so that the reader would have
a better understanding of the study. Providing this additional information will enable
the readers of this study to make a transfer or relate the findings to their own
situations (Shenton, 2004).

3.10.3 Confirmability

Shenton (2004) describes confirmability as the qualitative researcher’'s comparable
concern to objectivity. It is largely an issue of presentation (Rolfe, 2006).
Confirmability is concerned with whether the findings reflect the experiences and
ideas of the participants rather than the preferences of the researcher (Shenton,
2004). To ensure confirmability | used ‘audit trail’ (Shenton, 2004). | presented a
clear description of how data was gathered and processed leading to the formation
of recommendations. | have ensured that | explain all the research steps undertaken
from the start of my research to reporting of findings. | maintained a log of all
research activities, documented data generation and analysis procedures throughout
the study (Cresswell & Millar, 2000). | also depended on the audit of my research by
a peer to address confirmability (Patton, 2005). The peer also examined my

transcripts, data analysis and checked any traces of researcher bias and influence.
3.11 Limitations

Every researcher is expected to declare any limitations that may render the study’s
credibility to be questionable. The main limitation of this study is that | am a subject
advisor in the Umlazi District (where the research sites are located). This reason
may have led to me not getting authentic data because of power relations
(participants receiving and treating me as a Department of Education official). This
perception would have resulted in participants providing me with information that
they thought | wanted to hear. In an attempt to overcome this limitation | provided a
full explanation and assured participants that the research was a personal
endeavour and that it was not in any way an evaluative exercise of their work. The
fact that the participants seemed to be at ease during the observations and were

able to communicate openly with me during their individual interviews could be an
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indication that they did not feel any pressure to ‘please’ me as a subject advisor.
Johnson and Onwuegbuzie (2007) also identify weaknesses of the qualitative
approach as being that the knowledge that is produced cannot be generalised to
other people or settings. Although this was a small-scale study, which others may
deem to be difficult to generalise, | believe that this work presents contextual realities
that teachers encounter with curriculum implementation, particularly with the Grade 9
Technology curriculum. The study was able to raise some important curriculum
issues around Technology and can be transferred and maybe explored in other

contexts.
3.12 Conclusion

This chapter has addressed the research design and methodology employed in this
study. | have described the procedures that were followed in conducting the study
which include the paradigm and approach, data generation techniques and analysis,
and selection of participants. | have provided justification for the choice of
participants. Ethical clearance issues, challenges and limitations of the study were
outlined. In the next chapter | will present the findings that were obtained from the

data generated in this study.

51



CHAPTER 4
Data presentation and analysis

4.1 Introduction

The case study explored the factors that influence how the teachers implement the
Technology curriculum in Grade 9 at three secondary schools in the Umlazi District,
as well as reasons why the teachers implement the curriculum in the way that they
do. Permission to conduct this study was granted by the three principals of the
Silindile, Ruby and Mayenziwe schools. As indicated in the previous chapter the
contexts of these three schools were greatly varied in terms of geographical location
and the socio-economic factors prevalent in communities surrounding them. In this
chapter | present the data generated as well as the findings that were discovered
from the study. The data was analysed in this study in order to answer the following

critical questions:

1. What are the factors that influence the way that teachers implement the
Grade 9 Technology curriculum in secondary schools?
2. How do these factors influence the teachers’ implementation of the Grade 9
Technology curriculum in secondary schools?
3. Why do teachers implement the Grade 9 Technology curriculum the way they
do in secondary schools?
| have used thematic analysis to analyse data and this involves a process of
classifying, comparing, grouping and refining groupings of text segments and then
classifying categories or themes within data (Fossey, Harvey, Mcdermott &
Davidson, 2002). The data analysed was generated from lesson observations (see
attached appendix E) and interview transcripts (see attached appendix F). | used
verbatim quotations from the interviews so that readers could examine the data
collected on their own and gain a deeper understanding of the findings while also
checking for its credibility. Corden & Sainsbury (2006) assert that verbatim
guotations are used in order to provide evidence and explanation, deepen
understanding, and enhance readability and to give participants a voice. Data was
read repeatedly until | was able to discover and recognise certain patterns from it. |

then used codes to label different sections of data according to the identified
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patterns. Themes associated to the research questions of my study were then
developed. The themes identified from this study are as follows: unavailability of
resources and tools, teacher experience, Technology as a vocational subject,
subject backgrounds, link with the subjects, subject content knowledge, teacher
training and development, teacher collaboration and communication, monitoring and
support, teaching and learning in Technology, design process, teaching and learning
time, teachers’ attitudes towards Technology, and changes and status of Technology
in the curriculum. The identified recurring themes from the data were used to
understand the factors that influence curriculum implementation in Technology. In
this study ethical issues of anonymity and confidentiality have been adhered to
through the use of pseudonyms for both the participants and the schools in which
they work. The participants were referred to as Miss Sinabo, Mr Rutendo and Mr
Maswazi and the schools were called Silindile High, Ruby Secondary and

Mayenziwe Secondary School.

4.2 Thematic analysis of data

The following section discusses the themes that resulted from the analysed data by
presenting what was observed during the lesson observations as well as the

participants’ responses to the interview questions.
4.2.1 Theme 1: Un/availability of resources and tools

In Technology learners are expected to work collaboratively with others and do
practical tasks/projects using different technological skills. In order for teachers to be
able to assist learners to achieve this collaborative work, they need to have a wide
range of materials, equipment and tools. Technology is largely practical in nature
and the Curriculum Policy Statement (CAPS) Technology document states that it is
the responsibility of the school to provide learners with minimum tools and
equipment to meet the subject demands and to develop the teachers’ appropriate
knowledge and skills (Department of Basic Education, 2011). Jones et al. (2013)
point out that the level of resourcing during curriculum implementation greatly

influences how rapidly policy changes can be effected in the classroom.
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To the question, “Do you have sufficient resources and tools to teach the Technology

content contained in the CAPS document”? Miss Sinabo responded:

“Eh! No, we do not have resources and tools, we really are struggling.
The only things that we use are old things. The only things that we use
are recycled materials like cardboard and newspaper but then they easily
get torn if you don’t put them properly. We don’t have enough, we use
scissors to cut. The only thing we use to assemble things is sellotape and
sometimes it can come out and the whole project will be ruined. That is

the major thing about resources, we don’t have enough.”

Mr Maswazi seemed to echo a closely related response to that of Miss Sinabo when

he said:

“The only resource | have here are textbooks for learners. The thing is
when it comes to the practical part the resources are very scarce. That's
the only challenge | am having but | am hoping that since | am building up
a kit 1 will be ok. Another thing is the lack of a designated place for

Technology, it is a challenge.”
Mr Rutendo, however, presented a positive response when stating that:

“In this particular school | would say yes, but | would like more textbooks
because what actually happens is that when you do a particular section

you want the kids to have something in front of them.”
When further asked if the books were sufficient, Mr Maswazi responded:

“No, there are three (meaning three learners share one book) in one

book but we are topping it up.”
When probed further if learners have textbooks Mr Rutendo responded:

Oh Mam, what actually happens is that the school does not buy textbooks
for the kids; they buy a textbook for you as a teacher. The textbooks that |
am using, they bought them a long, long time ago, 20 years ago. | have
got about 35 copies of those, but they have relevant sections that you can

go through.
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The data revealed that there was a common concern from the participants about the
unavailability of resources and tools to support teaching and learning in all three
schools. The data generated suggests that Ruby Secondary school is better
resourced than Silindile and Mayenziwe High. Both Mr Rutendo and Mr Maswazi
claimed to have a shortage of textbooks which resulted in the use of textbooks that
are out-dated. Technology has evolved with the introduction of CAPS with some
content updated, some content completely taken out and some topics re-arranged
within the Senior Phase (Grades 7-9). Using out-dated textbooks may result in
teachers imparting incorrect, irrelevant and out-dated content to learners which will
end up compromising the implementing of the curriculum. Although Mr Rutendo
claimed that there were relevant sections in the old textbooks, according to CAPS
the curriculum for Grade 9 is non-specific and textbook authors have been given free
rein to be innovative and develop ideas that suit the content which is provided in the
policy (Department of Basic Education, 2011a). It is therefore very crucial for
teachers to utilise textbooks that are CAPS compliant so that the curriculum is
implemented as per policy in the classroom. What emanated from the interviews was
that the issue was not just about the unavailability of resources in these schools but
poor control of the resources and tools seemed to be a challenge as well. This was

confirmed by Mr Maswazi when he said:

“‘Next year | hope another 50 books will come and in the third year
another 50 will come but by the time they get here some of the first set of

books will be destroyed because we don’t keep the books for them.”

The teachers’ concern about inadequate resources represents the management
stage in the CBAM whereby teachers are concerned about managing the logistics
around putting the change into practice (Hall & Hord, 1987). The participants in this
study understand the innovation and have adopted it but are concerned about the
lack of resources to achieve or implement the innovation. Participants mentioned
the lack of a designated area to teach Technology, lack of textbooks, scarcity of
materials to teach practical work and have a concern on how they will master the
innovation without these resources. Hall and Hord (2001) assert that at the
management stage the teacher’s focus is on dealing with the innovation and

mastering the task which is the implementation of Technology in this case. It is clear
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that the focus of the participants at this stage is the best use of information and

resources to implement Technology in the classroom.

When asked to explain the role they thought was played by resources and tools in

the effective implementation of Technology; Miss Sinabo’s response was:

“Ya, ya, they are very important because now it is important for learners to
use different resources like glue guns. It is important for learners to be

able to recognise different tools.”
Mr Rutendo was of the same view:

“It’s a big role, in terms of time allocation, in terms of getting it effectively
done and in terms of making sure that both the teachers and learners are

doing their work, it plays a huge role.”
Mr Maswazi supported the views of the other participants by stating that:

‘A very important role. With Technology you have got be practical
because you need to practise, practise you know for your skill, you don’t

just theorise Technology.”

The data generated suggests that all participants share the same view that
resources have an important role to play in the implementation of Technology. The
role of resources in Technology has been well-documented by researchers asserting
that in order for the implementation of Technology to be a success, it will largely
depend on the availability of resources and facilities (De Jager, 2010; Potgieter,
2003). Jones & Moreland (2004) assert that the use of resources is one of the critical
aspects that enhance the teacher content knowledge which is crucial for effective

teaching and learning in Technology.

It is evident from the data generated that the lack of resources impacted negatively

on the teaching time when the participants made the following remarks:
Mr Rutendo remarked that:

“Negatively, as | said, once again we have got two periods of Technology
per week, not enough. In two periods, by the time you finish handing out

worksheets and stuff like that a quarter of the period is gone already. You
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are going to start putting things together; it’s not a lot of time. There are
Mini Pats and stuff like that. If we had a workbook, work would start

immediately.”
Mr Maswazi added:

“The lack of resources is a delay because you don’t do something once,
review and reflect on it. You have to take it slowly, maybe what you have

organised is not enough for the whole class.”
While on the other hand Miss Sinabo stated:

“I always make it a point that the product will come out even though they
have a challenge with resources at school. | try by all means to improvise
because what is important is for the learners to understand how to do the

projects.”

Data generated suggests that as participants try to improvise and organise
resources for their learners, valuable time for teaching and learning is lost.
Participants expressed concerns such as: “the lack of resources is a delay”, “we
have got two periods of Technology per week, it is not enough”. Hall and Hord
(1987) state that when teachers are concerned about the time that is consumed by
the user in relation to the innovation then they are at the management stage of the
CBAM. This view is confirmed by Roach, Kratochwill & Will (2009) when they state
that issues related to organisation, efficiency, scheduling and time demands are the

utmost concerns at the management stage of the CBAM.

The lack of resources also had a direct impact on how the participants implemented
the curriculum in the classroom, according to data that was generated from the
lesson observations. Miss Sinabo brought in a few components for the electric circuit
but these could not be assembled because some components were not available.
She made an attempt to show learners the different components from the front but
most were too small and could not be seen from the back. While Mr Rutendo had
resources to assemble the circuit during the lesson, he could only demonstrate to the
learners, who were not fully involved in the practical work because there was a
shortage of electrical components. The resources were only sufficient for the teacher

to do a demonstration and for the learners to observe.
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In both the Ruby and Silindile schools the unavailability of resources impacted
directly on learners’ learning. The learners could only watch as the teacher was
manipulating the different electrical components. Learners were not active
participants during practical demonstration; they became mere onlookers and would
nod their heads from time to time. CAPS puts an emphasis on learners working
collaboratively with others and doing practical projects in Technology (Department of
Basic Education, 2011a) but this aspect of the curriculum was not fully enacted in
both schools. Mr Maswazi’'s lesson did not require any materials as he was
addressing the theory part of the subject. Gaotlhobogwe (2013) asserts that the lack
of resources has an influence on learners’ attitudes about the subject itself because
in his study one of the findings was a decline in learners’ enrolment in Design and
Technology due to the lack of resources. The lack of resources during lesson
observations did not allow learners the opportunity to learn practical skills. The
unavailability of resources not only affects teachers negatively as already displayed
by the data presented above but learners as well. The data generated from the
interviews and lesson observations reveal that the lack of resources is a common
challenge in all three schools, particularly in the township and rural schools. Ziqubu
(2006) also discovered in his study that the lack of resources was one of the
constraints experienced by teachers to the effective teaching and learning of

Technology.
4.2.2 Theme 2: Teacher Experience

While interviewing the teachers it became clear that teachers’ experiences are a
contributing factor towards curriculum implementation in Technology. The teachers
had their understanding of Technology based on their opinions, feelings and
experiences. While addressing different questions during the interview the issue of
the teacher experience came up. When asked to name the concepts or aspects that
the he enjoyed teaching the most in Technology, Mr Rutendo commented that he

enjoys the mechanical aspect of Technology and when asked why he said:

“It’s my favourite, |1 used to be a workshop teacher for many years. You
know, | enjoy it, | enjoy gears, | enjoy levers, and | love putting things

together. | love experiments, | love building things.”
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Mr Maswazi also indicated that:

“You know, what | like with Technology is that it’s practical all the way.
Even the examples you are using, you can draw from your experience. It’s

easy for me since | am a handy man.”

This was in response to the question: What are the most challenging aspects or

concepts to teach in Technology?

At the beginning of the interview when Mr Maswazi was asked if he was a specialist

Technology teacher? He responded:

“No, if you refer to it as specialised training. No, | don't have it but it’s from

my experience of being participating in Science and Technology.”

Miss Sinabo also implied that her experience in teaching other subjects was helpful,

when she remarked that:

“Yes, it does assist with the teaching of Technology: my knowledge of
Consumer Studies. We usually do not have a problem with my learners
for an example we make juice with my Grades 9s. We collect money like

one rand and we buy different fruits and we are able to process.”

She was responding to the question of whether she taught any FET subject at the

school.

In a study conducted by Bondy (2007) it emerged that the teachers’ own experiences
and qualifications, and contextual factors associated with the school appeared to be
linked to how the teachers interpreted and implemented the curriculum. The
influence of teacher experience was apparent in this study as well when all three
participants expressed their confidence in teaching Technology and love for the
subject based on their experience; one as a handy man, another as a workshop
teacher and the third as a Consumer Studies teacher. Mr Maswazi believes that he
draws his knowledge of teaching Technology from being able to do various repair
jobs around the house as a handy man. Mr Maswazi has never been trained in
Technology but, according to him, his teaching experience is the most important
factor that contributes towards the effective teaching of Technology in the classroom.

Miss Sinabo believes her experience as a Consumer Studies teacher assists as
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some topics are similar to those found in Grade 9 and this makes her teaching
easier. They gave credit to the skills and knowledge they possessed and believe
these assisted them to effectively implement the curriculum. Spillane, Reiser &
Reimer (2002) argue that the individual’s prior knowledge, values, beliefs and
experiences play an important role in what they make of new information. This is

evident in the data presented above.
4.2.3 Theme 3: Technology as a vocational subject

The study further revealed that all three participants viewed Technology as a
vocational subject; they all placed emphasis on preparing learners for a certain trade
or craft or job. It is clear that the participants wanted to give their learners hands-on
skills in a specific trade. Park and Sung (2013) are of the view that teachers
formulate their own perceptions and meanings when implementing a curriculum.
Teachers will always have their own point of view about the curriculum that is being
implemented, and these views are expressed in the data generated in this study.

During her interview Miss Sinabo mentioned that:

“Learners don't just learn about hydraulics, they get a demonstration of
how it works. They will not have a problem if they are hired by Toyota

because of Technology.”

She made this comment when she was discussing the link that Technology has with
the subjects in Grades 10-12.

Mr Rutendo was expressing his concern on learners’ difficulties in learning and

understanding Technology:

“Generally speaking, most kids understand the theory part but some kids
are more applied to the practical part, they understand it better. That’s
where we went wrong, that’s why we have so many kids that are leaving
school, we took away metalwork, woodwork and threw in Civil Technology
and we threw in Mechanical Technology which is mostly Maths theory and
Applied Maths. What happens to the practically minded child? The child
who does not want to be an Engineer but wants to be a welder? The child
that does not want to be a civil engineer but wants to work in construction

industry? We destroyed that. Do you understand?”
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Richardson (2003) argues that the teacher’s pre-existing beliefs about the innovation
strongly affect what and how they learn and eventually how they approach teaching
in the classroom. Mr Rutendo strongly believes in vocational training to an extent
that he provides extra lessons after school to some learners and community
members on welding and carpentry. During the interview he said this about the extra

lessons:

‘I am teaching it from a practical point of view, we teach it for you to get a
job, how to become a welder, how to become a carpenter or a motor

mechanic. We are formalising it.”

Mr Rutendo strongly expressed the need for vocational training again when he

remarked:

“‘We need to be like Singapore and China, we need to train kids

vocationally, and not every child is going to be a lawyer.”
Mr Maswazi shares the same view:

“l say we can have our own extra sKills training, like how to lay tiles on the
floor or even wall tiles. When learners go out, they pursue what they liked

here at school.”

He was expressing his view on the fact that learners need to acquire basic skills in
Technology. Hall and Hord (1987) assert that during an innovation teachers may
consider or make modifications to it in a stage called refocusing. In the data
generated it is revealed that the participants want to find better ways to reach and
teach the learners like giving them extra vocational skills like laying floor and wall
tiles even after school hours. In their analysis of the historical development of
Technology by Jones et al., (2013) vocational training was indeed identified as one
of the seven representations of the subject in ten countries. Jones et al., (2013)
assert that in some countries the vocational emphasis is politically driven, like when
there is a strong demand for skilled labour, however, it is important to note that in the
South African context the intention of the Grade 9 Technology curriculum is to
introduce the basics needed in different fields like Civil, Mechanical, Electrical
Technology, Engineering Graphics and Design (Department of Basic Education,

2011a). Learners must be exposed to all the basic aspects of the subject not just the
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practical aspect. Teachers need to incorporate both the theory and the practical part

of the subject when they implement the curriculum in the classroom.
4.2.4 Theme 4. Subject Specialisations

There is some evidence in the data generated that the teacher subject
specialisations had a huge impact on the implementation of Technology in all three
schools. Potgieter, (2004) and Rauscher, (2011) assert that Technology teachers
were generally sourced from subjects like Woodwork, Metalwork, Science and Home
Economics and therefore when teaching they tend to draw and rely on their
background knowledge of traditional subjects. To the question: how has your teacher

training at Tertiary assisted you to effectively implement Technology in Grade 92,
Miss Sinabo answered:

Yes, yes, yes | did Consumer Studies; there are a lot of practicals that we
do, like learners have to make packaging. In Grade 8 & 9 learners also do
packaging for different products. | majored in Consumer studies and it
helps most of the time. Some topics are the same like processing and

packaging.
Mr Rutendo responded similarly:

Greatly, in tertiary the first few years | did an FDE (Further Diploma in
Education. It consisted of Metalwork 1 and Woodwork 1 and Electronics.
In the second year there was Metalwork 2 and Woodwork 2 and
Electronics again. | found that these subjects gave me practical

experience and allowed me to understand the world of Technology.
Mr Maswazi also added:

“I did Arts, things like drawing portraits and learning how to shade.” |
probed further: Is that why you like graphic communication? He

responded: “Yes”.

The data suggests that the teachers’ subject specialisation seems to assist them in
understanding some concepts in Technology and implement the Grade 9 curriculum

effectively.
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As a result of Technology being closely related to so many subjects many teachers
are known to comfortably think of Technology along the lines of Science,
Engineering and other subjects (Jones & Carr, 1992; Rennie 2001). This was
confirmed by the data generated in the interview. Mr Maswazi kept referring to the
subject as Science and Technology. When asked if he was a specialist Technology
teacher he said that he only had experience in the subject from participating in
Science and Technology. The issue of the teacher specialisations came up randomly
even when teachers were asked questions unrelated to it. When he was explaining
how he hoped to overcome the challenge of the unavailability of resources Mr

Maswazi remarked:

‘Il am now trying to formulate and put all things together like getting the

Science and Technology kits.”

To the question: Do other subjects that you teach or understand influence how you
teach Technology to your learners? Specific reference was made to Science. Mr

Maswazi responded:

“Yes, because the thing is it’'s Science and Technology but it's NS
(Natural Sciences). In the primary schools the subject is called Natural
Sciences and Technology but here in high school it is divided. It is the

same thing. This helps.”
Mr Rutendo said:

“l enjoy watching Science and Technology programmes. | enjoy reading
about Science and Technology all the time.” He was explaining why he

thought that he has sufficient content knowledge of Technology.”

The responses above suggest that it is indeed easy for teachers to associate
Technology with other subjects. Mr Maswazi even mentioned that in high schools the
subject was divided into Natural Sciences and Technology but it was actually the
same thing. Mr Maswazi has an Advanced Certificate in Science and also teaches
Science to other grades within the school. He seems to rely on his knowledge of this
subject in order to be able to teach Technology. Although Mr Rutendo does not
teach Sciences, like Mr Maswazi he constantly referred to Technology as Science

and Technology in his responses during the interview. There has always been a
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strong historical linkage between Science and Technology (Jones et al.,, 2013).
There is also a promotion of Maths, Science and Technology in schools by the
Department of Basic Education through various programmes which could be
influential in why participants perceived these subjects as a combination. The data
generated suggests that all participants believe that their subject specialisation is
beneficial as it assisted them to comprehend some Technology content and be in a
position to deliver this content in a Technology classroom. Subject backgrounds
seem to have a positive effect on participants. Even Mr Maswazi, who has never
been trained formally in Technology, is able to draw knowledge from Science. It is
important to emphasise that Technology is a subject on its own, with its own goals,
specific aims and curriculum demands that need to be achieved. Jones et al. (2013)
assert that it is crucial for learners’ development that Technology is not dominated by
stronger Science and Mathematics subcultures as this could be detrimental to the

subject.

4.2.5 Theme 5: Link with subjects offered in the FET phase and the status of

Technology in the curriculum

Grade 9 is an exit grade in the General Education Training Band (GET). The Grade
9 Technology curriculum aims to provide learners with knowledge and experience to
assist them to make career oriented subject choices at the end of the grade. The
knowledge and skills that the Grade 9 learners will acquire are supposed to provide
a solid foundation for several FET subjects (Department of Basic Education, 2011a).
The Grade 9 teachers are always concerned about the study fields that are linked to
Technology in Grades 10-12 in the FET band and how their learners will fit in. This
was evident in the data generated during the interviews. To the question: Do you
have or teach a Technology subject in the FET and how does this affect the learning
and teaching of Technology? Miss Sinabo responded that she taught Consumer
Studies and her knowledge of Consumer Studies does assist her to teach
Technology content such as food preservation. She added that there was a link
between Technology and Consumer studies. She, however, remarked that “it would
be advisable if this Technology could move up even to Grade 12”. She said that she
had done justice when teaching Electricity and her learners would not have a

challenge if they were to choose Physics as a subject in Grade 10 next year. When
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Miss Sinabo was probed further on why she wanted the subject to continue to
Grades 10-12, she remarked:

“Sometimes my learners do not take Technology seriously because they

always tell me that it is not in the FET phase.”

Mr Rutendo commented that they did not have a Technology subject in Grades 10-
12 at his school. Like Miss Sinabo, he believes that Physics is the only subject that is
linked to the Technology he teaches in Grade 9. He indicated that some learners

“

leave their school to “... a neighbouring school, Rose High (pseudonym) because

they offer Technology subjects in Grade 10”.

Mr Maswazi echoed the same concern when he remarked that there was no
Technology subject in the FET phase at his school. “There is no continuation of
Technology in the FET, it’s good riddance from Grade 9. It is a compulsory thing.

They get rid of Technology in Grade 9.”
He expanded on the issue by mentioning a practice that is done at his school:

You know if learners fail or struggle in Grade 10, 11 or 12 they are
advised to go to FET colleges so that they do skills training. | always say
how can you ask that, how do you send learners there without basic skills
from Technology. If you take Technology as a practical subject and you
don’t have practice on it still they are going to perform poorly at the FET
College.

All participants expressed their concern over the fact that there is no continuation of
Technology in the FET phase in their schools. Stevens (2006) argues that the
inclusion of ‘general’ Technology in the FET phase is essential and he maintains that
this will have a motivating ‘pull’ on the teaching and learning of Technology. It is
clear from the discussion above that it is important for the Grade 9 teachers to see a
progression of content from what they teach to the higher grades and they want their
learners to pursue the subject in higher grades. The participants are clearly at the
consequence stage, according to the CBAM, which is when teachers are concerned
about the effects of the innovation on learners and want to improve the programme.

At this time they would have reached an impact level, according to Hall and Hord
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(1987). If these concerns are not addressed they could have an adverse effect on
curriculum implementation. Stevens (2006) suggests that one of the factors that
hampers curriculum implementation in Technology is the lack of Technology subjects
both in the FET 10-12 band and at tertiary level. Technology as a subject has been
designed to provide a foundation for all Technology subjects in the FET phase. It is,
however, of concern that not a single school in this study offers a Technology subject
in the FET phase except for Physical Sciences. For the participants there is no
continuation of the Technology subject. It becomes a dead-end subject in Grade 9.
Reid (2000) also raises a similar concern when he argues that the lack of
understanding careers and progression to pathways to tertiary education is a barrier

to implementation in Technology.

Mr Rutendo explained that he had to get rid of Mechanical Technology at his school.

When further probed on his reasons, he commented”

| can't teach it anymore because the kids do not want to do the straight
Mathematics that goes with it. Technology is paired with straight Maths
and the kids don’t want to do straight Maths because it’s difficult and the
kids that do straight Maths don’t want to do Mechanical Technology
because it is not weighted at University, it’s not going to allow them to go

to university.

The data above suggests that Grade 9 Technology teachers are faced with a
dilemma that all the Technology subjects in the FET do not allow learners to gain
entry into University except for Engineering Graphic and Design. This is stipulated in
all the CAPS documents for Civil, Mechanical, and Electrical Technology. The
following is a statement from CAPS Mechanical Technology: Mechanical Technology
does not have the distinction of being a Grade 12 exemption subject; it has the
advantage of giving the learner the background of what is expected from them when
enrolling in any mechanical study opportunities (Department of Basic Education,
2011b). These Technology subjects are paired with pure Mathematics. Mr Rutendo
feels that this exacerbates the problem as pure Mathematics is too difficult. Grade 9
Technology teachers are supposed to help learners make subject choices at the end
of this grade, however, the data generated suggests that this is not happening due to

a lack of FET technology subjects in the three participating schools. It is
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demotivating for the teachers and they expressed a concern about the future of their
Grade 9 learners. The issue discussed above has a negative impact on how the
participants view the subject. In agreement with the point made above, Reid (2000)
argues that the lack of understanding careers and progression to pathways to tertiary

education is a barrier to implementation in Technology.

The status of the Technology subject in all the participating schools seems to
concern teachers in various ways. To the question: do you think Technology enjoys
the same status with other subjects at your school? Miss Sinabo expressed her
concern about the fact that Technology was being managed under the Food and

Beverages Department at the school. She said:

‘I think it would be better if Technology was under the Science
Department here at school because in Science we do have a company
that usually sponsors the subject. With the Department that | am in we

don’t get sponsors.”
Mr Rutendo responded:

“No, | told you Technology is treated as filler subject but remember not
everybody can teach Technology.” He added that not every teacher would
understand levers, electricity, gears and drawings. “Technology should be

taken seriously because it is a specialist subject.”
Mr Maswazi added:

“It does not, like even with ordering books the GET cannot order sufficient
books, the focus is up there at the FET level. Before, we could not order
textbooks; the budget was for the FET.”

Siksin (2001) contend that school subjects like Maths, English, Science are regarded
as basic in the curriculum. This claim suggests that high status subjects such as
Science and Mathematics may receive more resources and power within the school
and community than lower status subjects like Arts. The data suggests that
Technology has a lower status than other subjects in all the schools and as a result
teachers sometimes do not get resources because other subjects like Science are

prioritised. Mr Rutendo explained that the subject was taken as a filler subject with
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every teacher thinking they could teach it. He emphasised that Technology was a

specialised subject and not just anyone could teach it.
4.2.6 Theme 6: Subject Content knowledge

Jones and Moreland (2003) argue that it is pivotal to construct a knowledge base for
technology teachers in order to ensure effective teaching and learning. When the
participants were asked if they thought they had sufficient content or subject
knowledge that enables them to teach Technology, Miss Sinabo, who possesses an
Advanced Certificate in Technology, said she had the subject knowledge to teach
Technology. However, this contradicted what she had shared earlier about her
having a challenge with the graphic communication content and admitting that she

needed assistance with it. She later responded:

“Yes, there are topics that are challenging, especially with graphic

communication; yes that is my major worry.”

Mr Rutendo, who has received formal training in Technology Subjects like Civil and

Mechanical Technology and Electronics, cautiously answered:

“‘Well, 1 think anybody that says they have sufficient knowledge is
boasting.” He went on to say: “At the same time | do feel | have sufficient
knowledge to effectively put across Technology, yes | do...I would say it is

a learning process for me as well.”

Mr Maswazi, who has never received any formal training in Technology but has been
a Science and Technology facilitator for an NGO previously, expressed his

confidence in having sufficient subject knowledge. He explained:

“Ya, my day to day bible is the CAPS document; | think that one guides me
very well.” He added that his knowledge came from CAPS and that he was

confident with all the concepts and content in Technology.

The data generated above suggests that both Mr Rutendo and Mr Maswazi believe
that they have sufficient content knowledge. Mr Rutendo, however, admits that it is a
learning process for him as well while Mr Maswazi strongly believes that the CAPS
document provides him with content knowledge and he repeated this statement

several times during the interview. The CAPS document provides a guideline and
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stipulates content that must be taught in a particular grade in each term (Motshekga,
2011). The CAPS document does not provide the understanding of content
knowledge contained in it. It is problematic for Mr Maswazi to assume that the CAPS
document will provide him with sufficient knowledge to teach the subject in the
classroom. CAPS may provide the content but as a teacher he must be able to
interpret and impart this knowledge to learners. Miss Sinabo admitted that she was
not well-versed with the graphic communication content in Technology and this
suggests she may have a challenge in imparting the graphic communication
knowledge to learners which may adversely impact on the implementation of the
Technology curriculum in the classroom. Jones et al. (2013) argue that teacher
knowledge in Technology is crucial for the development of learners’ knowledge and
practice and if one looks at Miss Sinabo’s case it is the opposite with graphic
communication. If she does not have the content knowledge of graphic
communication it clearly means it is difficult for her to impart this content to the
learners. Teachers need to be competent and confident in using the curriculum first

otherwise implementation may take some considerable time (Marsh, 2009).

During the lesson observations all the participants displayed good understanding of
the content being taught, however, the data generated during Mr Maswazi’s lesson
observation revealed a limitation on the understanding of a concept by the teacher.
The lesson was on the design brief and the teacher requested the learners to come
up with one. He had already provided the definition of the design brief to the learners
as ‘a statement that describes the problem’. Learners were referred to a scenario in

the textbooks.
Learners came up with the following design briefs:

1. “Emily needs an outdoor light.”
2. “Emily has a problem when she gets home when it is dark; she needs an

outdoor light that will help detect light and day.”

He then asked learners if they wanted to hear his design brief. The teacher then

wrote the design brief on the chalkboard as:

“Improve Emily’s security in her house.”
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He then said this statement encapsulated all the problems in the scenario and was

the design brief.

The data reveals that the answer that was provided as the design brief by the
teacher did not match the definition he had provided. It did not describe the problem
that was supposed to be solved in this scenario. Instead, the answer number 2 that
was given by a learner could have been the closest answer as it gave a description
of the problem in the given scenario. In Technology a design brief is a statement that
is supposed to describe what the problem is and who will benefit from or use the
solution (Siyavula workbooks, 2013). In a design brief one should get an idea of what
is it you are going to make, why you are making it and for whom. All learners had to
adopt the teacher’s definition as per his instruction which was not accurate as it does
not say what the problem is nor give an idea of what is going to be made. The data
above confirm findings by Ntshaba (2012) where she discovered that the teaching
and learning practices are sometimes not aligned to the curriculum expectations
because of lack of confidence with regard to content by teachers and their limited

understanding of the curriculum.
4.2.7 Theme 7: Teacher training and professional development

Jones et al., (2013) point out that in all countries teacher education and professional

development is the keystone in the implementation of curriculum.

The participants were asked if they were trained to teach the Technology content as
contained in the Grade 9 Technology CAPS policy and if they thought the training
was helpful. Miss Sinabo remarked: “No, we were not; the only thing is that there is a

subject advisor who helps me.”

During the course of the interview she, however, mentioned a different view about

the training workshops she received. She said:

“Yes, they were helpful. The most part of the help is that | could not
understand how to record and how to do the Mini PAT. They really
helped.”

Mr Maswazi was also of the same view:
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No, | have not been trained like that. If | am hearing you well you are
referring to where we are in a common centre, cutting papers if we need
to, we put things together, do practicals, and we do lesson preparations
and present them in front of other colleagues. No! That was done in
workshops a long time ago when there was this implementation of OBE. It
was done back then but with CAPS no content workshops but it’s the

CAPS workshops.
Mr Rutendo had a different view:

“Yes | have, | think so because this year when we came for training at
Victoria High School (pseudonym) that material we were given was very
good, it’s good stuff. | used it for my first Mini Pat, you know from there
using the material | aligned myself to it, | found that the rest of it gets

pretty easy.”

Davis (2011) asserts that colleagues’ support, input by curriculum officers, adequate
training and teacher development contribute positively to curriculum implementation.
It seems that some input by subject advisors positively contributed to how Miss
Sinabo and Mr Rutendo implemented the curriculum, however, they both felt that the
training workshops offered by the Department of Education were not sufficient as
they only focused on theory and orientation on policy - CAPS. On the other hand, it
is clear that Mr Maswazi is of the opinion that he has not benefited from the training

workshops offered by the Department of Education.

On a follow up question on what the participants thought could be improved in the
training workshops offered by the Department of Education, Miss Sinabo’s response

was:

“Ok, like | would really like for the subject advisors to come and explain
when we are doing things like mechanisms; they can try and train us on
those aspects, like how to show learners how to do things like that to get

help from them.”
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In agreement, Mr Rutendo responded:

“The problem that | find is that there are a number of teachers in a
number of schools that have no experience in the workshop. They make
Technology a very theoretical subject; they do everything on the
chalkboard and everything on the notebook. I think we should invite these
teachers. We should bring them and perhaps spend one or two days with
them, one day on metalwork, the other day on woodwork, maybe the third
day on drawings so that these teachers are armed to teach Technology

effectively especially the practical aspect.”
Mr Maswazi was of the same view:

“The practical aspect could be improved like being exposed to practicals
like processing. It would be better if we could share simple practicals so

that we can show them to the learners.”

Technology is largely practical in nature and teachers therefore should be confident
with how they address the practical aspect of the subject in the classroom. The data
generated suggests that teachers lack the capacity to administer the practical aspect
of the subject and this could negatively influence how they implement the curriculum
in the classroom. All these views from the three participants evidently show that
teachers urgently require support in the form of practical workshops which will give
them skills and practice so that they are able to assist their learners in the
classroom. Davis (2011) asserts that colleagues’ support, input by curriculum
officers, adequate training and teacher development contribute positively to
curriculum implementation. It seems that some input by subject advisors positively
contributed to how Miss Sinabo and Mr Rutendo implemented the curriculum,
however, they both felt that the trainings were not sufficient as they only focused on
theory and orientation on policy. One of the key issues to be taught in Technology as
stipulated in CAPS is practical skills (Department of Basic Education, 2011a). The
data generated above confirms Bondy’s (2007) statement that in order to achieve
successful curriculum implementation there is a need for robust, on-going teacher

professional development.
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Both Miss Sinabo and Mr Rutendo indicated the need to improve their understanding
of Technology content through furthering their studies in order to improve their
teaching in the classroom. This in line with an argument by Msibi and Mchunu (2013)
who state that teachers need to be experts in the subjects they teach, they should
demonstrate the subject content knowledge and show an interest in furthering their

studies.

To the question on whether the participants were trained to teach Technology as

contained in CAPS, Miss Sinabo responded:

“l would not say so cause for now, maybe next year | can go to DUT or
Edgewood and get trained on the practical work in Technology because |
like only did it with UNISA, in UNISA they don't like give enough
practicals. In Edgewood it’s the best because | have seen my uncle, he
did it two years back, Wow! He is so much advanced with Technology, I
cannot imagine, they build cars, the cars can walk (move), they even got

engines of cars, Wow, if | can go and try to do it at UKZN.”
Mr Maswazi expressed a similar view:

‘I was also wondering if | could take Honours Degree in Technology but
now one thing that discouraged me is that at the school we are only taking
this Technology up to Grade 9. After Grade 9 there is no Technology”. He
was responding and expanding on the question: How has teacher training

assisted you to effectively teach Technology?”

It is clear that the need for self-development is informed by some content gaps or
needs that these teachers have identified. The participants seem to be concerned
about their ability to implement the new innovation at this stage called informational
and are interested in learning more which is a self-type of concern in the CBAM (Hall
& Hord, 1987). The focus of CBAM is on factors that relate to change in education
that affect individuals (Hall & Hord, 1987). It is evident that at this stage the teachers
are concerned about some content in the CAPS document but are willing to improve.
Enhancement of teacher professional development is fundamental to successful

implementation of a curricular innovation (Park & Sung, 2013)
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4.2.8 Theme 8: Teacher collaboration and communication

The need for collaboration was a view expressed by all three participants during their
individual interviews. Even though Miss Sinabo felt she was not adequately trained

by the Department of Education, she remarked that:

‘I am a fighter. | don’t want to tell myself that | cannot do something. | go
to teachers who were trained in UKZN from primary schools during
weekends. | come back with the knowledge and teach my learners. | don’t

like to sit around and say that | cannot do it, that’s not like me.”

It was evident in the lesson observation that Mr Rutendo was also open to working
with other teachers; the Science teacher was part of the lesson because Mr Rutendo
was addressing a Science aspect in Technology-Electricity and she assisted leaners
with the practical on conventional current. It was also evident during the interview

when he remarked:

“The Science teacher is a lot of help; we complement each other
especially with electricity. | can go up to her at any time; she is prepared
to work with me anytime. If | have any problem | will go to her like right

now, she and | are busy arguing about conventional current.”

During the interview on the issue of resources and tools and the role they play in the

effective implementation of Technology Mr Maswazi remarked:

“The other thing that | thought of, to counter the lack of resources is if in a
circuit or ward we find out which schools do this Technology and then we

can partner with well-resourced schools.”

It is evident from the data generated above that the participants at this time are at
the collaboration stage of the CBAM whereby teachers are interested in working with
other teachers to improve the benefits of using the curriculum for their learners (Hall
& Hord, 1987). Teachers at this stage want to work jointly with others to improve the

outcomes of the innovation. Allowing teachers to work with others could facilitate the
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implementation of the curriculum as they could share ideas, good practices and
therefore benefit from each other. This is why Ornstein and Hunkins (2012) are of
the view that communication among peers needs to be ensured and encouraged for
successful implementation and people should be brought together to discuss new
curricula because feedback from teachers is essential to the curriculum process.
This discussion then suggests that the teachers are not provided with a conducive
environment to work with other teachers and this may have an adverse impact on

curriculum implementation.

Data generated also revealed how teachers feel about the lack of communication

and involvement of teachers when curriculum was developed.
Mr Rutendo commented:

The problem is that curriculum is being developed by people in ivory
towers, unfortunately university professors. When they develop the
curriculum they should come down to the ground and talk to the teachers
and see what resources are available. Curriculum should not be
implemented top down; it should be from down to the top. That’s what we

need to do.

Van der Akker et al. (2009) emphasise teacher involvement for successful
implementation to be achieved. One of the important assertions that underlie the
CBAM as listed by Hall and Hord (1987) is that it is important to understand the view
of the people involved during the change process. Data generated during the
interview suggests that Mr Rutendo feels that there was no teacher consultation
when the Technology curriculum was developed. Fullan (1992) explains that
curriculum implementation is more effective if teachers feel that there is a need for
change, there is clarity about the goals and needs, the extent of change required
from teachers is understood and when the innovation is practical and not too
complex. This suggests that if teachers are not involved and well-informed about a
curriculum innovation their commitment to the implementation may be adversely

affected.
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4.2.9 Theme 9: Monitoring and support

In all three schools the data suggests that the teachers received very little, if any,

help from the school management team and other teachers within the school.

Miss Sinabo shared:

| would be lying, none or whatsoever. It's like something they don't take
notice of, they are not interested to know, and they don’t even care or ask
about Technology. With Consumer they always ask. When | am setting
Technology paper other teachers will ask “Oooh! You also teach
electricity in Technology? How come?”

On the question of whether she received any support from her HOD, she responded:

“No, in Grade 8, | did order books then all of a sudden the SMT decided

alone that they will not be buying books for the grade without asking me.”
When further probed if the HOD was able to assist her with resources, she added:

“l did ask the HOD for syringes and she said definitely Ooh! | will get
about ten for you, even now. | had to go to other people | don’t even want
to bother them anymore. If | buy something | don’t even want to bother, |
don't ask her. In Consumer Studies | usually write letters to the SMT and |

get funds.”
Mr Rutendo responded:

“I do get support although there is not much that my HOD can offer in terms of
content. She comes from a Mathematics background; she has never taught

Technology before.”
Mr Maswazi indicated that:

“Maybe the only support | get is to be reminded that learners are alone in
the class and it is a Technology period, otherwise nothing. At some point

when | started | would buy my own textbook and a teacher copy.”
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He also added:

“The only thing she can do is to download information from the internet
like lesson plans then she says, ‘| have got some lesson plans’ but most
of the time | already have that because | am a person that is also able to

access the internet.”

It is evident from the data generated that at Ruby school the HOD is willing to
support Mr Rutendo but this is hampered by her lack of Technology content
knowledge. In both the other schools, Silindile and Mayenziwe, the data generated
suggests that the participants feel that their HODs are not concerned about assisting
them to effectively implement the curriculum in Technology because they cannot
provide them with resources to teach in the classroom. Barnes (2005) argues that a
supportive environment during curriculum implementation is crucial and lists the
main contributors as: the principal, head of department, parents, time, materials,

giving teachers freedom to change, and personal reflection.

The study also revealed that because of very little or non-existent support from the
SMT the participants have resorted to funding the subject themselves. | noted to
Miss Sinabo during the interview that it was unfortunate that during her lesson the

learners could not assemble the circuits. She responded:

“Yes the challenge is that even though | had a circuit in front of me but the
challenging part is we did not have bulbs, we didn’t have batteries eftc. |
have been buying a lot of things using my money. | am scared to collect

money from learners to buy these things.”

She also mentioned that she regularly buys data bundles to search via Google for

information required so that all learners are able to see what she is teaching them.
Mr Rutendo indicated:

“I get my own resources. | am pretty well known in the community. The

school has limited resources.”

Mr Rutendo further explained that he was able to get sponsors from the community
and buy what he needed. He has worked for many years at the school and has close

relationships with individuals and businesses in the area.
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Mr Maswazi also indicated:

“At some point when | started | would buy my own textbook and a teacher

copy.”

This practice of buying resources for projects was prevalent among all participants.
The question is what happens in instances when teachers cannot afford to buy these
resources? The CAPS document clearly states that schools must take responsibility
for providing both tools and materials and it goes on to say that the Head of
Department for Technology must plan for the acquisition of resources to enable the
practical aspect of the subject to happen (Department of Basic Education, 2011a).
Ali (2006) suggests that technical and financial resources, along with quality human

resources, are key and contribute to a proper curriculum implementation.

Even though there is a long list of materials and tools that is provided in the CAPS
document, the challenge still remains that those materials and tools are not available
in schools. Ornstein and Hunkins (2012) caution that new curricula can fail because
of inadequate financial support by those that develop the curriculum such as money
for new materials and equipment towards the innovation itself. | argue that if School
Management Teams do not provide teachers with a conducive environment,
encouragement and emotional and financial support the implementation of
curriculum may not be successful. In her study Davis (2011), among other things,
revealed poor support by administrators or managers as a barrier to curriculum

implementation in Technology.

The data generated during interviews also revealed the level or kind of support that
the participants expected from the officials of the Department of Education for the

effective implementation of the Technology curriculum.
Mr Rutendo said:

There should be a workbook for every single subject. We should not worry
about teacher files so much, a teacher could have a polished file and the
work is something else. An inspector should not call teachers to him, he
should come to the school, he should go and sit in the class and say
people let me see what you are doing’ but SADTU will say no to that.
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He further added:

“I

f you want to monitor what is done in class not to bully or shout at the
teacher, if you want to check number one, if what you want done is done,
to check if implementation is effective, the only way you can do that is to
come and see me, check the children’s books and this will give you a true
picture. The reality is that you must look at the kids’books. You will never

know what a teacher is doing by looking at the teacher’s files.”

Mr Maswazi explained that he has not received adequate training and what he does

was out of passion and experience.

“...but if someone comes the only defence | would have is to say, wait
build me instead of criticising me. | have put my effort on this one. Come
with your assistance first then you can tell me | have not done it correctly.
You can’t just drop a book and say you will come next time and check.
There are things on the book that need some elaboration, that need some

discussions.”

The discussion above reveals that the participants welcome the visits, advice and
monitoring by the Department of Education officials such as the subject advisors.
Continuous contact with the teachers and providing help and advice, clear
communication to supply answers to queries and illustrate different roles, and
provision of support service by the education department and/or school, for example
supplying material and encouraging teachers, have been identified in the literature
as factors that determine the success of curriculum implementation (Carl, 2009). The
data suggests that participants require constant support, assistance, elaboration,
discussions on content and other issues, and a close working relationship with
officials instead of being ‘bullied’, ‘shouted at’ or ‘criticised’ as mentioned by Mr
Rutendo and Mr Maswazi during the interview. Another issue that became evident
was the sometimes complicated association between the Department of Education
and the unions. Mr Rutendo requires the officials of the Department of Education to
come to the classroom and observe what he does with his learners but this cannot
materialise because the teacher union he is affiliated to, is opposed to this practice.
If teachers do not receive the kind of support they need, effective curriculum
implementation in the subject could be hindered.
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4.2.10 Theme 10: Teaching and learning in Technology and the time allocated

for the subject

All three participants indicated that their learners loved the subject. However, the
data generated during the interviews also revealed that some learners experience
challenges with content. When participants were asked if learners had any difficulties
in terms of learning and understanding the Technology content, Miss Sinabo

responded:

“I think the part where they usually have a problem is this graphic

communication. | think that is the major part that they cannot grab it

properly.”

She, however, added, “‘Some who are gifted in drawing are ok.” Again she
expressed that the calculations for Mechanisms were challenging for learners and

she has to repeat them often in the classroom.
Mr Rutendo responded similarly:

“Yes, there are some sections like drawing. Let me tell you something
Mam, to be someone that draws well you must be able to think in 3D
(Dimension). Not everybody can do that, | had to train myself. | had to
refocus my brain to be able to understand 3D. One of the weaknesses
would be drawing, not everyone is going to be somewhere where they
can do engineering and drawing. Another reason would be some children
are most suited than others for an example a child that spends time in the
mechanic yard, that spends time welding will have a better understanding
of certain things. Certain kids will have a better bias to Technology
because they have a better understanding; they know how a motor car
works. | mean you are teaching mechanisms so they would understand
that. Generally speaking most kids understand the theory part but some

kids are more applied to the practical part, they understand it better.”

During the interview Mr Maswazi commented that his learners did not experience

any learning difficulties. He even remarked about his learners: “Others can even fix a
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TV.” The data above confirms the findings that teachers seemed to consider the
learners’ backgrounds and abilities when implementing the Technology curriculum
(Bondy 2007). Both Mr Rutendo and Mr Maswazi are of the idea that learners that
have a better understanding of some concepts in Technology are those that possess
practical skills while Miss Sinabo believes that graphic communication is only

understood by the ‘gifted’ learners.

Technology as a subject should stimulate learners to be innovative and develop their
creative and thinking skills (Department of Basic Education, 2011a). This implies that
a Technology teacher needs to provide learners with opportunities to solve problems
using a variety of skills like critical and creative thinking so that they will understand
the concepts and knowledge used in Technology. Ankiewicz, Adam, De Swardt &
Gross (2001) points out that Technology is viewed as an innovation towards the
development of a more thinking framework. This requires a different role for
Technology teachers; they are expected to be facilitators of the learning process and
shift from the traditional notion of being authoritative and imparting knowledge to
learners. They further argue that this poses serious challenges to teachers who have
been informed by a curriculum framework characterised by authoritarian and rote
approaches to learning and teaching. “Simply put, curriculum activity is change
activity” Ornstein & Hunkins (2012) p.253, and Technology teachers need to align
their teaching methods to the new demands of the subject in order to effectively

implement the curriculum.

The data generated from the interviews suggests that language barrier is a major
challenge towards the effective implementation of Technology in two of the three

participating schools. Mr Maswazi commented:

“The major thing is the language barrier; you know they want to express
themselves in isiZulu. But if you have the practical part of it | know the
concept is grilled easily if you explain some more it might take some time.
Language is a barrier especially the terms; they are not difficult but the
name of the component without seeing it easily goes away but if you see

it or touch it, it registers in your mind.”
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Miss Sinabo also raised a similar concern:

“They find it hard if you are teaching in English... they always have to try and

understand concepts.”
She has adopted a strategy to overcome the language barrier challenge

“‘Most of the time we do new words, we take the dictionary | explain what does each
word mean. That always helps me. We are not supposed to teach Technology in

isiZulu.”

It is important to recognise that for effective implementation of Technology in the
classroom teachers should be able to address barriers to learning and teaching in a
manner that caters for learners with different capabilities in the classroom. The
Department of Basic Education Guidelines for Inclusive Teaching and Learning,
(2010) suggest that programmes in the school should ensure support and
supplementary learning in that problematic language is provided until learners are
able to learn effectively in that language This document states that it is the
responsibility of the subject teacher to ensure that the language of teaching and
learning is not a learning barrier. This requires teachers to change and adapt their
teaching strategies, as displayed by Miss Sinabo in the data presented, which will
clearly slow the pace of teaching and learning. This represents the refocusing stage
of the CBAM where teachers can make modifications to the innovation because they
are concerned about finding better ways to teach their learners (Hall and Hord,
1987).

The data generated suggests that Mr Maswazi is of the opinion that his Grade 9
learners understand all the content in the Technology curriculum. He provided the

following justifications:

They understand different types of drawings, | am having these colours in
the textbooks; they can see the different components unlike black and
white. They can draw it and use their crayons to do it on their paper. It’s
not that bad.

When asked about the learners’ understanding of electricity and electronics he was

adamant:
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“All of that is okay, | have some videos, | have downloaded some of the
concepts from You-tube so after teaching that particular topic they watch
that video they look at that video now with colours and it is more practical

than we were doing it.”

When asked which strategies she used to teach Technology and if they were
effective in class, Miss Sinabo admitted that she did not know if her strategy was
effective or not but she said she used her laptop to “Google” different pictures of
bridges. For big pictures and structures she uses a big screen with the overhead

“

projector to show to the learners. She says her learners love the big screen “...they
will be so amazed to see the structures in the overhead projector”. Both Miss Sinabo
and Mr Rutendo echoed a similar concern about the fact that their learners cannot
see what they are being taught. Mr Maswazi said: “It’'s a challenge because even
those small drills you can’t show them, you just have to tell them: Do you know a

drill?”

Miss Sinabo indicated that she used a computer most of the times in her classroom
because “I cannot take them to a construction area where they will see the pulleys. |
also don't like to ask them questions like, “Do you go to Megacity”? | don't like to do
those things. Others will say no, | didn’t see the pulleys and others will say yes | did.
They must all see.” Both Miss Sinabo and Mr Maswazi emphasise the use of
colourful pictures and videos from the internet when teaching Technology because
they think it assists learners to understand concepts like drawing, structures and
electricity in Technology. Data generated suggests that in both Silindile High and
Ruby Secondary schools the participants are content with the fact that the learners
watched colourful videos, and saw big and colourful pictures of structures and
bridges. The participants strongly believe that their learners are able to understand
content in Technology through watching these pictures and videos. Stevens (2006)
points out that the perception that Technology is synonymous to computers is a
persistent one and teachers need to undergo a mind-set shift. The use of computers
in the teaching of Technology, like in any other subject, may be beneficial in
facilitating and enhancing the understanding of content, however, it must be noted
that learners in Technology should use and apply the knowledge they have been

taught in practical work. Knowledge is important but the learners must show that they
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are able to apply it. Computers cannot replace good teaching strategies but can

enhance teaching and learning in the Technology classroom.
Mr Rutendo explained:

‘1 combine the theory and the practical. After discussing theory,
discussing it and try to make it work in their minds, make them understand
the content or theory then | will give them practical work. | then let them
feel it with their hands. We apply the theory and | think that’s what
Technology is about. Once you have that understanding and you see that

bulb lights up, you understand.”

Mr Rutendo is using the methodology that is recommended in Technology, which is

teaching content, and allowing learners to apply it through practical work.
Mr Maswazi presented a different method. He said:

‘I use action research mostly. Then | allow my learners to learn in groups

especially because of the lack of resources.”

He described action research as a teaching method “that allows them to ask

guestions and evaluate their projects”.

When probed on whether he thought these methods were effective in class, Mr

Maswazi responded:

“No, some learners do not patrticipate in group work. Most of the time

there are no resources and learners cannot do the work.”

It is evident from the data collected that Mr Maswazi does not seem to have a clear
understanding of action research. Action research is not a teaching strategy but can
instead be used by the teacher himself to reflect and then improve on his practice.
Grouping learners is also not effective because of the unavailability of resources.
The participant does not seem to have a teaching strategy that is effective and that

could have a negative impact on implementing the curriculum.

The data generated during the lesson observations of all three participants revealed
that they mostly used the question and answer method to teach Technology. All

participants asked questions throughout the lesson. Learners were encouraged to
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look and find answers from their textbooks. Mr Maswazi repeatedly asked questions
about the scenario and learners were unable to answer. He referred learners to the

textbook and commented:

“You are researchers and should use the textbook as a source to identify

Emily’s problem in the scenario.”

The data generated suggests that the two hours per week stipulated for teaching and
learning in CAPS seem to be a hindrance to curriculum implementation in
Technology. To the question: do you think the time stipulated in CAPs is sufficient to

cover all content in Technology? Miss Sinabo responded:

Definitely not, it is not and this is affecting me.” She then explained that
she liked to emphasise content after a lesson and as she did this time
was wasted. When exams draw closer she rushes to finish the next topic

and does not emphasise content.

She said “...with that aspect they will fail because | did not put too much

emphasis...”

Mr Rutendo agreed that the time was not enough if one looked at the amount of work
Technology teachers have to cover. He added: “Then you will have a fun run, you

have water crisis at the school, it’s too little, two hours is too little.”

Mr Maswazi is of the same view as the other two participants. “No, it’s not.....If you
are to drill content you can’t do it in two weeks.” When further probed on whether he
would be able to complete the Mini PAT with the learners as he had indicated that
exams were underway for the FET phase, he admitted that he could not answer the

guestion because he was expected to invigilate the exams.

The participants’ concerns about teaching and learning time stipulated for
Technology in CAPs represent the management stage in the CBAM whereby
teachers may be concerned about their abilities to fulfil the task such as managing
the implementation of the new innovation and its logistics like time management
(Hall & Hord, 1987).
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4.2.11 Theme 11: The Design process

The design process is referred to as the backbone for methodology in teaching
Technology. Learners need to work with others doing practical projects using the
skills of the Design process such as investigating, designing, making, evaluating and

communicating (Department of Basic Education, 2011a).

It is evident in the data generated from the lesson observations that all participants
considered and somehow used the Design process in the classroom. During the
lesson observations in two of the three participating schools the focus of the lesson
was on the design process. Mr Rutendo’s lesson focused on investigation skills while
Mr Maswazi focused on the design skills of the design process. However,
Technology teachers sometimes tend to put more emphasis on the making aspect of
the Design process (Moreland & Jones, 2000; Naidoo, 2013). Jones and Moreland
(2003) assert that the decision-making and the actual process of thinking is more

important than the products that the learners make.

On a number of occasions during the interview participants placed more interest on
the end product which represents only one aspect of the design process. Moreland
and Jones (2000) suggest that the reason for this is that teachers tend to miss the
‘bigger picture’ as they eagerly try to cover as much Technology content of the
curriculum as possible, coupled with their desire to design and make products. The
participants made the following comments which indicated that they usually focus on

the ‘end-product’. Miss Sinabo indicated that:

“It is nice to build something, at the end of the day you feel that you have

achieved something.”

“Even though we have a problem with resources | always make it a point

that that the product will come out.”

“Hey, | enjoy teaching like especially electricity like whenever we do
something and then we see the light coming out. Learners will be so
excited for an example when the light shines when making circuits we

become so happy, it is fulfilling...”
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“Even though we came up with the best product, it was ugly. That is the bad part.”
She was referring to a project that was made by her learners for a District

Technology Expo that won first place.
Likewise, Mr Maswazi remarked:

“If they (other people within the school) could see the finished products,
we (in Technology) are not only about collecting tins and cardboard. It is
something different when you say this is a model of a house and if you

open this switch it will light up.”

Mr Maswazi felt that this would change other people’s perspectives about
Technology. It must be noted that there is a range of processes that the learner must
go through before making the product. Naidoo (2013) notes that making a product is
an important part of Technology and cannot be avoided, however, it becomes a

problem when making the product becomes the main focus.

The design process is weighted 50% in tests and exams and this should guide the
approach to teach Technology. Learners need to present the design process in the
Mini PAT which makes up the main formal assessment in each term. Assessment in
a Mini PAT must address the aspects of the design process. The design process
becomes a critical aspect to teach during the implementation of Technology in the
classroom and should be incorporated in the assessment as well. (Department of
Basic Education, 2011a). Assessment plays an important role in determining the
success of the teaching and learning process (Carl, 2009). It is then important to
ensure that the learners complete the Mini PAT under teacher supervision so that
the important skills in the design process are formally assessed. This study revealed
that there was a challenge with administering the Mini PAT in all three schools.

During the interview Miss Sinabo said:

“...After school from half past two to four o’clock we will be doing our
practicals, the Mini PAT and also maybe to emphasise content. But now

sometimes most of the learners are gone...”
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Mr Rutendo commented that:

“Yeah, they love it, some of the PATs they do at home and some of the

PATSs they do in the workshop.”

This was in response to the question of whether his learners were able to do Mini
PATSs as stipulated by CAPS.

Mr Maswazi, on the other hand, indicated that:

“The PAT is supposed to be done in your presence. Here we do not have
resources at the school which we are supposed to provide, so the

learners cannot present.”

The practical aspect of the subject is addressed though the Mini PAT and it
constitutes 70% of each term’s mark. This mark is used for promotion and
progression of the learners and makes up more than half of the learners’ marks at
the end of the year. It is then crucial for the Mini Pat to be done under the
supervision of the teacher (Department of Basic Education, 2011a). It is evident from
the data generated that in two of the schools, Silindile High and Ruby Secondary, the
Mini PAT is done outside of the teaching and learning time and in the third school,
Mayenziwe High, it cannot be done because of lack of resources. The authenticity
and validity of the Mini PAT mark is questionable in all three schools. CAPS
stipulates that work done ‘off campus’ should not form part of formal assessment
(Department of Basic education, 2011a). Jones et al. (2011) contends that
sometimes when the teachers’ understanding of technological ability is limited there
is a tendency for teachers to focus on the production of the product rather than the
processes, innovation and key learning that is involved. If the Mini PAT is done at
home it suggests that the teachers are mostly concerned with the finished product
because they will not be able to monitor and assist the learners as they go through
the design process. In her study Naidoo (2013) discovered that teachers placed
greater emphasis on completed tangible products rather than the designing and

learning process that the learner engages in.

Although all the participants shared a positive attitude about the Mini PAT as a
formal assessment, slightly different views were forthcoming when the participants

were asked about how they felt about the inclusion of the Mini PAT in each term.
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Miss Sinabo responded: “They are excellent, they are fine.”
Mr Rutendo said:

“There is no problem with the Mini PAT except that we should not have a
Mini PAT in the fourth term. There is no time; you come in for two weeks
and then you going into examinations after that. | mean why do we have
that? Come on, the Department of Education should think about that.
They should do away with that. It should be three Mini PATS. What
happens in the fourth term is that we hash it up. You have to make it
work, there really is no time. The Matric exams start immediately; | teach

grade 12s. We are going out as matric teachers.”

Mr Maswazi commented: “The teaching methodology in the Mini PAT is fine.” He,
however, expressed concern on the percentage it contributes towards the end year
mark. He expressed concern over the fact that the Mini PAT only contributes 20%
towards the learner’s pass mark at the end of the year and yet it is a lot of work. He
is of the opinion that Mini PATs must be relevant to the school community. He said,
for example, learners were expected to make a head gear although his learners had
never seen a head gear and there were no mines around the school. This was a
challenge for learners: being expected to make a head gear as a project when they
have never seen one. Ornstein and Hunkins (2012) share the same view when they
argue that the new curriculum should be tailored to the school because each school

iS unigue.

The data generated reveals that Mr Rutendo cannot effectively assess the Mini PAT
because of time constraints and other programmes within the school. He is also
involved in the marking of the National Senior Certificate Examinations and they
have a very short fourth term as Grade 12 teachers because have to leave for the
marking centres. It is clear that Mr Rutendo’s involvement in other programmes
poses challenges with regard to curriculum coverage. Content stipulated for term 4 is
not adequately addressed and the involvement of Grade 12 teachers in the marking
of the National Senior Certificate (NSC) Examination exacerbates this problem.
Other programmes and the Grade 12 exams are prioritised over the Grade 9
Technology content and this will adversely impact on the curriculum implementation
in the subject. Govender (2013) argues that high school teachers who teach across
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the grades have a tendency of focusing on the senior grades while Grade 8 and 9

learners are neglected and not given the necessary support.
4.3 Findings from lesson observations

The lessons that were observed in the three participating schools were on different
aspects of the Grade 9 content. The focus on Miss Sinabo’s lesson at Silindile High
was on Electrical Systems and Control and the content covered was component
symbols. At Ruby Secondary School the focus of the lesson was also on Electrical
Systems and Control and the content being addressed was potential difference and
revision of circuits. This was a practical lesson to measure the potential difference
and revise simple circuits. Mr Maswazi’'s focus of the lesson at Mayenziwe High

School was on the design skills. He was addressing the design brief.
4.3.1 Miss Sinabo’s lesson at Silindile High School

The lesson was conducted in a spacious Consumer room. There were 52 learners in
the classroom during the lesson. The room had five big tables and high chairs for
learners. There were not enough chairs and the teacher instructed learners that were
not seated to collect chairs from the music room. This caused distractions because a
number of learners moved out to get more chairs. Although the room was big the
teacher could not move freely in between the tables because they were closely
packed. She could, however, move back and forth in one row in the middle of the
class. For the most part of the lesson the teacher was standing at the front. Some
learners arrived late and the teacher had to ask them to settle down. The teacher
started by establishing if all learners had textbooks and they confirmed that. The
learners were sharing the textbooks; there were about four learners sharing each
textbook. The teacher introduced the lesson very well by recapping on previous
work. Learners were asked a number of questions on electricity. In most cases the
learners gave correct answers because they were allowed to refer to their textbooks.
She confirmed the learners’ answers and added more information where necessary.
The teacher showed good command and knowledge of the content. She then
informed learners that they were going to learn about component symbols. She
explained that it was important to know, recognise and draw these component

symbols when working with circuits. She then referred learners to the textbook. She
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would then show the learners the picture of a component for example, a cell. Miss
Sinabo also had components on the table as a resource; she would then pick these
up and show them to the learners. They were then asked to name the function of the
component. This was done for all other components, namely the batteries, bulb,
switch, conductor, LED. Learners provided the teacher with answers that they were

reading from the textbook.

The teacher would add more information about that component if learners had not
covered everything. She then said that now that they had learnt the component

symbols they would be able to use them when they drew circuit diagrams.

She then asked learners to look at a simple circuit in the textbook. Learners were
asked to come to the front and draw that simple circuit. A learner then came and
drew on the chalkboard. While that was happening the teacher would list all the
components that the learner should draw. She instructed the learner to caption the

diagram. She read out aloud the caption for the learner to write e.g. a simple Circuit.

The teacher asked learners to draw more of these diagrams such as: A circuit with a
lamp, switch and two cells in parallel, a circuit with a lamp, switch and two cells in
series. The same method which was applied in the first diagram was followed with all
diagrams. The concept of parallel and series was now being dealt with in some
diagrams. Learners were asked about the flow of current in the diagrams. Learners
were asked to explain the advantage of connecting cells in parallel in a circuit. The
teacher asked about the brightness of the bulbs if a circuit was connected in a
certain way. At some point a learner had to draw a closed and open switch and the
teacher explained the flow of current in each case. She encouraged learners to refer
to the textbook so that they could be able to draw these circuit diagrams. If there was
something wrong with the drawn diagram she would ask the whole class what was
wrong and point at another learner to come and make a correction. This became the
main part of the lesson. Different learners came to the front to draw more circuit
diagrams. The teacher would check if they were correct and ask leaners to label
them. She then told learners that they would now do the enabling task. She had
made copies of this task, she asked one learner to distribute it to the whole class and
she read out the activity to the learners. The learners were expected to draw more

symbols of components and circuit diagrams in this activity.
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4.3.1.1 Analysis of the observed lesson

It was evident from the data generated that the teacher was knowledgeable about
the content being taught. The lesson was well introduced by recapping on previous
work. Learners were attentive, participated actively and seemed interested in the
lesson. However, the whole lesson seemed to be a recap of previous lessons. The
lesson did not develop and no new content was imparted on this day. Instead the
lesson was more on checking the learners’ knowledge until the end. The main
challenge was that the relevant resources and tools to support this lesson were not
available. The content taught in previous lessons could have been applied through
practical work during this lesson but leaners could only draw the circuit diagrams on
the board. Learners could not work collaboratively with others to use a variety of
skills. This lesson was the perfect opportunity for practical work but it could not
happen. The unavailability of resources impacted negatively in this lesson. The use
of textbooks was not appropriate; it was not easy to measure if the learners
understood because they had their textbooks open throughout the lesson. They
referred to them during recapping as well as when they had to draw the circuit
diagrams. This lesson was supposed to be an enabling activity which would give
learners practical skills to do the Mini Pat but this could not be achieved. It will be
difficult for the learners at this school to assemble and connect components when
they design and make an electronic circuit during the formal assessment. The
teacher was unable to translate theory to practice because of the unavailability of

resources. The teacher tried her best to engage the learners.
4.3.2 Mr Rutendo’s lesson at Ruby Secondary School

The lesson was conducted in a science laboratory since the focus was on a science
aspect of Technology. All learners had tables to work on, however, there was no
space for the teacher to move in between the desks because they were not well
spaced. Teacher could move at the front and sides of the laboratory. The school
does have a Technology workshop, however, it was not used for this particular
lesson. The teacher started by laying out the objectives of the lesson which was to
carry out experiments to prove what the learners have been taught on ohms law,
resistance, voltage and current. He recapped on previous work by using the question

and answer method. His questioning was clear and he used a loud voice. Learners
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were encouraged to use their textbooks to look for answers during recap. He was
very fast in asking these questions and learners would raise their hands and he
would point at them but in most cases learners gave the answer in unison. He would
move to the next question. Recapping seemed to take up a huge chunk of the
lesson. The teacher was clear on the subject matter. The teacher was able to
summarise important points from the learners’ answers and provide more

information on what they were recapping.

The teacher used the collaborative method by bringing in a Science teacher to assist
with the practical work for this lesson. Learners were split into two big groups and
two different practicals were done concurrently. Group 1 did the basic construction of
a circuit with the Technology teacher and group 2 did an experiment on potential
difference and current. Both teachers conducted the practical and then asked

guestions based on what the learners could observe.

In group 2 the Science teacher arranged the learners into a circle. The teacher
asked learners to observe the equipment in front of them. One learner was tasked
with taking recordings of the readings. The teacher pointed at and explained the
different components of the circuit e.g. resistor, ammeter, switch, power supply. She
asked learners what was used to measure potential difference. She showed them
the negative and positive points of the power supply. She then drew the circuit
diagram of the circuit on the chalkboard. She basically explained how the circuit was
connected. She was demonstrating to the learners and manipulating the circuit and
learners had to observe the readings on the scale. They then measured the potential
difference. The one learner took down the readings. She would ask learners
guestions during the experiment. After the experiment the teacher instructed the

learners to draw the circuit diagrams in their exercise books.

In Group 1 the Technology teacher was busy with the experiment of assembling
different components to build a circuit. He would ask questions like: why must you
make sure that the cells are in contact in the circuit? Learners had to observe the
brightness of the bulbs. The circuit was connected in parallel and in series and
learners had to observe the brightness of the bulbs. The groups were then swopped.

Group 1 went to the Science teacher and group 2 went to the Technology teacher.
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The Technology teacher then addressed all learners and explained ohms law and a
calculation was done on ohms law. The formula for ohms law was written on the
chalkboard. He then gave the learners homework based on the readings. They had
to do calculations on ohms law. The teacher consolidated by explaining the formulas
on the board. Learners were given four calculations to do. They were then required

to complete a table by filling in the resistance value.
4.3.2.1 Analysis of the observed lesson

It is clear from the data generated that Mr Rutendo wanted to use practical work in
order to apply the theory that was taught in previous lessons on ohms law,
resistance, voltage and current. However, what was set out to be practical work for
learners ended up being a demonstration lesson. The lesson was dominated by the
guestion and answer method. The learners were not fully involved in the practical
and only the teachers were able to handle the material while the learners observed.
This was a well-planned lesson but the unavailability of tools and resources
compromised the effective teaching and learning during this lesson. Although
learners seemed genuinely interested in the lesson they did not acquire the practical

skills as expected in Technology as they could not interact.
4.3.3 Mr Maswazi’s lesson at Mayenziwe High School

The lesson was conducted in a standard classroom but seemed overcrowded
because of the large number of learners. Learners were seated in rows. Three
learners shared one desk and one textbook. The teacher was able to navigate in
between the rows of desks to interact with learners even though it was not an easy
task. There was a lot of noise around the classroom as most learners were standing
and chatting outside. Sometimes it was difficult for the teacher to hear learners when
they were responding to questions. At the beginning of the lesson the teacher laid
out the objective of the lesson and explained to learners that they would be learning
about the design brief. Recapping on previous work was not done. Learners were
asked to name four things that were required to write a design brief. They could not
identify the things required to write a design brief. The first part of the lesson was
mostly about the teacher asking questions and learners being unable to respond.
This questioning and answering went on until the learners were asked to refer to a

scenario in their textbooks. The teacher guided learners by asking probing questions
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about the scenario. The teacher wrote answers on the chalkboard (things that are
required to write a design brief). After writing these on the board the teacher then
asked the learners to write a short statement describing the problem and he then
revealed that that statement was called a design brief. Learners had to come up with
their design briefs and these were discussed. He gave his version of a design brief
which was missing the traits of a design brief. Design specifications were also
discussed and the teacher asked for a definition from learners which they could not
provide. Again learners had to refer to the textbooks to get the answer. Learners
were asked to describe what constraints were and again the learners battled to give
the correct answer. The teacher ended up being the one to transmit the knowledge
while the learners listened and answered when they could. The teacher provided
examples of constraints without defining them. He then said that constraints were
similar to specifications which was not accurate. This could be misleading to

learners.
4.3.3.1 Analysis of the lesson observed

The lesson was based on a well-prepared lesson plan and content that was
stipulated for the grade but learners did not seem to understand what was being
taught. The lesson was addressing the initial stage of the Mini PAT where learners
learn about the scenario and design skills. The initial stage is the basis of this formal
assessment and at this stage learners have to identify the problem so that they can
come up with a solution. The design brief, specifications and constraints should
assist them to do that. The learners relied on the textbooks to provide correct
answers and they did not seem to have a clear understanding of what a design brief
was. Learners engage in developing a design brief every term so they should know
what it is. In the end the design brief, specifications and constraints in the scenario
were not clearly articulated and this will impact negatively on the making of the
product. The teacher was very confident and possessed the knowledge but when he
translated this knowledge to the learners there would always be something amiss. It

was just not clear.
4.4 Conclusion

This chapter has presented and analysed findings by focusing on the themes that

were generated from data. These themes were as follows: unavailability of resources
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and tools, teacher experience, Technology as a vocational subject, subject
backgrounds, link to the FET band, subject content knowledge, teacher training and
development, teacher collaboration and communication, monitoring and support,
teaching and learning in the classroom, the design process, teaching and learning
time and the status of Technology in the curriculum. In this study it is apparent that
quite a number of factors contribute (positively or negatively) towards the
implementation of the Technology curriculum. It is important to note that once
implementation is underway getting and supporting people who are involved is of
utmost importance. In the next chapter | will discuss these findings and outline how
the findings of this study respond to the research questions and thereafter provide

implications for further research and practice.
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CHAPTER 5
Recommendations and Conclusion

5.1 Introduction

The study was set out to explore factors that influence how teachers implement the
Technology curriculum in Grade 9 in secondary schools. The study also sought to
understand how these factors influenced the teachers’ implementation of the Grade
9 Technology curriculum as well as the reasons why teachers implement the
curriculum the way that they do. In this chapter | provide a brief discussion of the
contributions that this study has made to the study of Technology curriculum
implementation. Research questions are aligned to and presented together with the
relevant findings of the study. This alignment is done so as to show how the
research questions were addressed in the study. Thereafter the implications of the
study are also discussed and, lastly, | will conclude with recommendations for further

research.

5.2 Findings of the research

In this section | will show how the findings respond to the three critical questions of
this study. The first two critical questions will be addressed simultaneously to provide
a better understanding of what factors influence curriculum implementation and how

these factors influence the teachers.

Research Question 1: What are the factors that influence the way that teachers
implement the Grade 9 Technology curriculum in secondary schools?; and
Research Question 2: How do these factors influence the teachers’

implementation of the Grade 9 Technology curriculum?

As it has been shown in chapter four, teachers encountered various challenges
when implementing the Grade 9 Technology curriculum. The unavailability of
resources and tools to support learning and teaching in Technology was revealed by
all three teachers (from three different schools) who participated in this project to be
an inhibiting factor towards the effective implementation of the Technology

curriculum in Grade 9. Through observations it was evident that teachers were
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handling a subject that was practical in nature with very few necessary resources to

support the teaching and learning processes.

From the lesson observations it became clear that two of the three teachers were
struggling to translate theory into practice. | am arguing that these teachers were
struggling to translate theory into practice because they were unable to assist the
learners in the application of the skills and knowledge that they had acquired during
the learning and teaching processes. The nature of the subject requires learners to
use the skills and knowledge grasped during teaching and learning to create
solutions to problems (Banks, 2000; Rauscher, 2011), in this case designing and
making a product. Therefore, the unavailability of resources was seen to have not
only impacted negatively on the learners’ understanding but on the teaching time as
well because | observed that the teachers seemed to spend more time improvising
and organising tools and materials instead of delivering the content. It also emerged
that insufficient resources indirectly compelled the teachers to use large groups
during practicals which resulted in learners not being actively involved and thus not
gaining any practical skills needed in the Technology subject. According to the
teacher’s interviews, in all three schools the things that are regarded as the school’'s
responsibility were made to be the Technology teacher’s responsibility like buying
their own textbooks, and materials for projects, and getting sponsors to fund the
subject. Chapman (2002) asserts that if there is to be a chance of successful
implementation the government needs to provide funds for infrastructure and

purchase of equipment and materials to finance the published curriculum.

Each of these issues mentioned above are inhibiting factors to the effective
implementation of the Technology curriculum. It is obvious that in all three schools
the teachers had limited resources available for the effective implementation of the

curriculum in Grade 9.

However, it was clear during observation that all the teachers displayed good
understanding of the Grade 9 Technology content and this can be said to have
facilitated curriculum implementation in the classroom. The subject content
knowledge that the teachers possessed enhanced the learning during the lessons

and in turn supported the successful implementation of the curriculum in the
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classroom. However, it also emerged from the observations that in some instances
even if teachers possessed good content knowledge they were sometimes unable to
correctly interpret that knowledge for their learners. For instance, one teacher gave a
correct definition of a concept but was unable to translate that knowledge into a
practical example that learners could relate to, thereby providing learners with
inaccurate information. While this teacher understood the concept he could not
successfully unpack it for the learners to make meaning of what was taught during
that lesson.

This factor can be said to have compromised the effective implementation of the
curriculum. Weimer (2007) argues that understanding and knowing content and
being able to teach it are two different things. This implies that over and above their
content knowledge Technology teachers need to have strategies and methods to
effectively impart knowledge to the learners. Insufficient knowledge in graphic
communication was an impediment to curriculum implementation in the classroom
for one teacher in the study and as a result her learners struggled with the same
content as well. The findings in this case suggest that lack of content knowledge is

an impediment to effective teaching in the classroom.

The study revealed that what goes on during the actual teaching and learning in the
Technology classroom impacted heavily on the curriculum implementation. Two of
the three participating teachers revealed that while learners generally enjoyed the
subject some of their learners had difficulties in understanding Technology content
such as graphic communication and calculations in the mechanisms content.
Language barrier was identified by the teachers as a major inhibiting factor during
teaching and learning in Technology in two schools. Teachers revealed that learners
struggled to grasp concepts when taught in English.

Teachers mentioned in the interviews that they have adopted certain strategies and
methods in order to improve and enhance the learners’ understanding in the
classroom. Two of the teachers indicated that they were supported by computers to
implement their lessons; they used Google to search for information, a projector to
display pictures, and downloaded videos to explain concepts. The use of computers
can enhance teaching in learning but cannot replace good teaching strategies in the
classroom. One teacher displayed an understanding of the teaching strategy
adopted in Technology when he indicated that he taught knowledge and then applied
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it in practical work. One teacher revealed that to overcome the language barrier she
employed a strategy whereby learners used dictionaries to check the definitions of
the words. She then explained them to help her learners understand. | observed that
all teachers mostly relied on the question and answer method during the lesson
observations which in most cases was not effective because the learners were
allowed to refer to their notes and textbooks for answers. It was therefore not a good
measure of whether they knew or understood the content that had been taught. Two
of the three teachers admitted that they were not sure or did not think that their
teaching strategies were effective in the classroom, particularly group work, because
some learners did not participate and because the lack of resources made it difficult
for learners to engage in group work. While some of the strategies, such as applying
knowledge in practical work, incorporating computers in teaching and learning, and
the use of dictionaries to enhance learners’ understanding of Technology concepts
seemed to assist the teachers to effectively implement the curriculum during
teaching and learning, teachers were not confident with other strategies, for example

group work.

It was evident that teachers held varied beliefs about how scholars learn. One
teacher strongly believed that only the gifted learners were able to grasp the graphic
communication content in the classroom. Another teacher stated that some learners
were more suited than others and had a better understanding of Technology
because they knew how a car worked or they had spent time in the mechanic yard.
Another teacher revealed that most learners understand the theory part of
Technology but some are more applied to the practical part of the subject. In a study
conducted by Kennedy (2005) she discovered that some teachers held unproductive
and dysfunctional beliefs about how learners learn. In this study the beliefs that the
teachers held negatively interfered with curriculum implementation because learners
were boxed into these categories and were regarded as more suited than others or
gifted.

It was evident that teacher attitude towards the implementation of the innovation
impacted positively on the curriculum implementation. All teachers responded that
the new content that has been included in Grade 9 was fine and laid a good
foundation for higher grades. In all three schools it was evident that CAPS was used

as a guideline and being followed and all content being taught was CAPS compliant.
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| observed that the enthusiasm the teachers displayed in the classroom created a

suitable atmosphere for teaching and learning in the subject.

It was evident from the lesson observations that teachers were aware of the
importance of the design process in the subject and during the lessons all the
teachers were addressing a particular aspect of the design process such as the
investigation and design skills. The design process is regarded as the backbone of
Technology (Hill, 1998; Mawson, 2003) and if it is addressed adequately it promotes
the effective implementation of the subject. All the skills of the design process, which
are to investigate, design, make, evaluate and communicate, are equally important
(Department of Basic Education, 2011a). The interviews revealed that the teachers
put more emphasis on the ‘make’ part of the design process which is the making of
the product and this compromised effective implementation. Putting an emphasis on
the product poses a challenge because it focuses on the end product and neglected
the learning and thinking process that the learners engage in during the designing of
the product (Jones & Moreland, 2003).

In Technology the aspects of the design process are assessed formally through a
task called a Mini Practical Assessment task - PAT. As described earlier in chapter
2, a Mini PAT is a short practical assessment task which makes up the main formal
assessment of a learner's skills and knowledge application during each term
(Department of Basic Education, 2011a). The emphasis on the end product also has
an adverse effect on the administering of this Mini PAT. Teachers mentioned in the
interviews that they allowed the learners to do this task at home without teacher
supervision. One teacher revealed that allowing learners to do the Mini PAT at
home was because of the unavailability of resources, while another teacher admitted
to administering the Mini PAT after school hours when half the learners had gone
home. It was then clear that for these teachers the Mini PAT was not done under
suitable and formal conditions as prescribed in CAPS and this can be said to have
compromised the quality of this assessment. Assessment is part of teaching and
learning and it must be properly monitored and done to ensure effective

implementation in Technology.
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During the interview the teachers put more emphasis on the vocational aspect of
Technology. Extra lessons on welding and carpentry were provided for learners in
one of the schools. In one school the teacher was working on ways to provide
learners with vocational skills like laying floor and wall tiles. It is clear that the
teachers placed an emphasis on preparing learners for a certain trade, craft or job. It
was clear that the teachers think that Technology as a subject lacks the vocational
skills required in the workplace. This emphasis on vocational training strongly
influenced how the teachers approached teaching in the classroom. It presents a
challenge for the subject because it neglects the other aspects of the subject, it also
deviates teachers from implementing the curriculum as stipulated in policy. The
intention of the Grade 9 Technology curriculum is to introduce the basics needed in
different fields like Civil, Mechanical, Electrical Technology, Engineering Graphics
and Design (Department of Basic Education, 2011a). This implies that teachers must
expose learners to all the basic aspects of the subject, not just the practical aspect. If
teachers do not incorporate both the theory and the practical part of the subject

when teaching in the classroom, effective implementation is compromised.

The teachers revealed their concern during the interviews about the low status of
Technology when compared to other subjects within the school curriculum. All the
participating teachers revealed that this low status had far-reaching effects on the
curriculum implementation in their schools. Teachers mentioned that Technology
was treated as a filler subject and that it was given to any teacher within the school.
One teacher mentioned that because of the lower status of the subject he could not
order textbooks at his school because funds were allocated to other subjects in the
FET phase which are deemed to be more important. Another teacher revealed that if
Technology was managed under the Science Department at her school she would
receive resources. She also indicated that an order for Technology textbooks was
cancelled by the SMT without consultation. The teachers mentioned that the lower
status of Technology led to poor distribution of resources and exclusion of
Technology teachers in curriculum decisions in all the schools. The School
Management Teams (SMT) at these schools are not prioritising Technology. All
teachers are negatively affected by the lower status of Technology. Paetcher (1993)
contends that teachers of low subjects often find it very difficult to have their voices

heard in the wider curriculum and management decisions. To ensure effective
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implementation Technology needs to take its rightful place as a subject in the

curriculum at these schools.

The lack of Technology subjects or continuation of Technology to Grades 10-12 in
their schools was mentioned as a major concern by all teachers. In Grade 9 learners
are supposed to make choices on Technology subjects they will study from Grade
10-12 which will impact on their career paths in future. For all schools the teachers
felt that their learners did not have an option of choosing subjects that will lead them
to Technology careers because their schools do not have Technology subjects in the
FET phase. The progression of Technology both to the FET phase and tertiary level
was not clear for the teachers. All three teachers indicated that this was a major
demotivating factor which impacted negatively on the implementation in the
classroom. Technology seems to be a dead end subject in Grade 9. One teacher in
particular revealed that the subject combination in schools did not favour the learners
to choose Technology subjects. The teacher shared that Technology subjects were
paired with pure Mathematics which, according to the teachers, are too difficult for
practically inclined learners. All Technology subjects will not allow a learner to gain
entry at a University as per the findings of the study which is seen as undermining
Technology as a subject. In one school Technology subjects have been discontinued
due to learners opting for academic subjects and a drop in the Technology subjects
enrolment. Teachers want their Technology learners to also gain entry to degree

gualifications at Universities.

5.2.2 Why do teachers implement the Grade 9 Technology curriculum the way

they do in secondary schools?

The teachers indicated that their subject specialisations had a huge impact on the
implementation of Technology in all three schools. The teacher who came from an
Art background highlighted that he enjoyed graphic communication in Technology
because of the drawings, shading and colouring which are skills related to Arts.
Another teacher conceded that teaching packaging and processing content in
Technology was easier because of her Consumer Studies knowledge. The third
teacher also stated that his knowledge of metalwork, woodwork and electronics gave

him practical experience and assisted him to understand Technology. This
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discussion paints a compelling picture of the impact of teacher subject background.
Clearly, because all the teachers already knew some Technology topics from their
background subjects it was easier for them to teach some Technology content and

this had a positive effect on curriculum implementation.

The teachers admitted that they relied on their experience to teach Technology in the
classroom. In the results presented by the interviews, one of the teachers who has
never been formally trained in Technology relied heavily on his experience. The
teacher experiences ranged from being a workshop teacher, a handy man to a
Consumer Studies teacher. Rodrigues and McKay (2010), however, argue that
teaching experience does not guarantee that the teacher will be an expert in a
particular subject. While teacher experience facilitated curriculum implementation in
this study, it was also apparent that these teachers needed to develop extensive
knowledge related to the nature of Technology, technological practice and general

technological pedagogical knowledge (Jones, 2002).

The lack of training and professional development was an area of concern for all the
teachers in this study. It appeared from the interviews that teachers were
appreciative of the trainings provided by the Department of Education officials, but
they were not efficient as they mostly focused on theory and orientation on policy.
Instead, the teachers expressed their urgent need for hands-on practical training
workshops that would equip them with practical skills so that they could effectively
implement the curriculum in their classrooms. The teachers mentioned that they
wanted to be involved in workshops where they could cut paper, put things together,
do practicals in woodwork, metalwork and drawings, and be exposed to processing
of materials. It was clear that training offered to Technology teachers have very little
positive influence on teaching and learning in the classroom and this impacted
negatively on the implementation of the subject. Even after training it was observed
that teachers still lacked adequate capacity to administer the practical aspect and
were therefore unable to assist their learners with practical work in Technology.
Fullan (1992) asserts that insufficient training and support for teachers may lead to

them becoming frustrated about implementing the new curriculum.
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Inadequate support from the SMT was one of the concerns expressed by teachers.
Two teachers revealed that their HODs did not possess sufficient Technology
content knowledge to assist and support them to effectively implement the
curriculum. It was revealed during interviews that the SMT in all schools could not
provide the teachers with resources and tools to effectively implement the
curriculum. In order to improve teaching and learning in the Technology classroom

teachers need to be supported.

The teachers indicated that collaboration and communication with other teachers
was not sufficient. Teachers mentioned the need for working with other teachers who
have been formally trained, partnering with well-resourced schools, conducting
training workshops on the practical aspect for neighbouring schools and forming
clusters within the circuits. The teachers felt that it was important for them to share
with other teachers their resources, strategies and skills that they use in the
classroom in order to effectively implement the Technology curriculum. | also learned
that one teacher was, however, able to partner and work with the Science teacher
within the school and he mentioned that this partnering was beneficial for him and
assisted him to effectively teach some content in the classroom. Ornstein and
Hunkins (2012) are of the view that communication among peers needs to be
ensured and encouraged and for successful implementation people should be
brought together to discuss new curricula because feedback from teachers is
essential to the curriculum process. The lack of communication and teacher
involvement during curriculum development is an issue that was raised by the

teachers who participated in this study.
5.3 Implications and recommendations

The findings of this study suggest that the factors that negatively impact or hinder the
Grade 9 Technology curriculum implementation can be overcome if a concerted
effort is made by the relevant stakeholders. The study has implications not only for
the rural or township schools (schools that are often under-resourced), but for urban
schools (schools that are usually better resourced) as well. The implications of this
study involve various stakeholders, such as the government (Department of Basic

Education), curriculum developers, officials of the Department of Education at district
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levels (subject advisors), Technology teachers, the school (management and other

teachers), and perhaps learners. The study therefore recommends the following:

» The subject advisors need to find strategies to identify the teachers’ content
knowledge gaps so that they will be able to design and provide training that
targets the needs and concerns of the teachers. The teachers in this study
clearly wanted professional development in a specific area of Technology
which is practical skills. The officials need to have the resources to engage
Technology teachers in practical situations and possess expertise in content
knowledge in order to assist teachers. Teacher training workshops must be
based on the teachers’ needs in order to positively influence curriculum
implementation in the Technology classroom. Other areas that the training
could address are:

= Teachers must be assisted on how to incorporate other skills of the
design process as they help their learners to develop solutions in
Technology instead of mainly focusing on the making of the product.

= Giving teachers strategies, methods and support on how to address
the language barrier challenge in their classrooms and thus facilitate
effective curriculum implementation in Technology.

» If Technology as a subject is supposed to produce learners who are
innovative, creative and critical thinkers as envisaged in CAPS, the
Department of Basic Education needs to provide schools with resources,
tools and equipment that are required to implement the curriculum in
Technology. It is time for the curriculum developers to consider the practical
nature of the subject and the demands of the curriculum entrusted to
Technology teachers by providing the necessary support to schools. Schools
that have Technology in the curriculum should be provided with a designated
Technology room/workshop so that teachers can effectively assist learners to
do practical work and store their resources and finished products. The
unavailability of resources is a crippling factor to effective curriculum

implementation.

» School Management Teams need to create time and provide platforms for

teachers to work collaboratively at school level. This can be done by adapting
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their timetables so that teachers can find time to share knowledge, ideas and
experiences, ask questions, try out new strategies and discuss challenges
they encounter during the implementation of the Technology curriculum.
Officials of the Department of Education can co-ordinate and assist the
teachers to form clusters so that they can network and share ideas with

teachers from neighbouring schools.

School Management Teams, in particular HODs that are in charge of
Technology, need to be capacitated on content knowledge by the Department
of Education officials so that they will be able to promote and enhance a high
standard of teaching by teachers that they supervise. HODs need to ensure
that Technology is prioritised as a subject by providing teachers with

resources and tools required to effectively deliver the curriculum.

The Department of Basic Education has addressed the concerns expressed
by many stakeholders (including the teachers in this study) about the role of
Technical subjects and the compulsory pairing of pure Mathematics and
Physics with Technology by revising and amending policy. New Technology
subjects have now been included in the curriculum, that is Technical
Mathematics and Technical Sciences, to promote improved access to
vocational career paths and these will be implemented from 2016 to 2018 as
stated in Circular S7 of 2015 by the Department of Basic Education. While
this concern has been addressed, the Department of Education at district
level needs to ensure that qualified teachers are appointed and available in

schools for the smooth implementation at the beginning of 2016.

Technology teachers in schools without Technology subjects in the FET
Phase must be supported by curriculum specialists from the Districts so that
they will understand their role and be able to facilitate the transition and
progression of Grade 9 learners to the FET phase right through to tertiary

level.

The Department of Basic Education needs to include Technology subjects in

the FET phase and they need to count for admission to universities like other
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academic subjects so that the status of the Technology in Grade 9 will be
raised and the Grade 9 learners will be encouraged to choose and follow

Technology career paths.

5.4 Limitations and recommendations for future research

Limitations of the study are pointed out in this section in order to direct future
research in the field of Technology. The following suggestions are some potential
areas for future research which can contribute to the already existing research in

Technology.

» This was a small scale study which only focused on three teachers in three
schools within the Umlazi District. Like other qualitative studies it cannot be
generalised to other contexts, however, this did not affect the quality of my
findings. In future this study could be applied to a new content and new
location. It could be extended to other districts and the number of schools
could be increased. | believe this will provide even more understanding on

the factors that influence curriculum implementation in the subject.

» When planning for this study, the intention was to also involve at least one
school that offered Technology subjects in the FET phase, however, it was
discovered during the course of the study that the identified school had
recently discontinued Mechanical Technology. A comprehensive study similar
to this one could be conducted in schools that have Technology subjects in
the FET or in Technical schools to examine the influence that these have on

the effective curriculum implementation in Grade 9 Technology.

5.5 Lesson learnt from this study

Conducting this research provided me with an opportunity to learn and gain good
insight about my topic of interest which is the implementation of the Technology
curriculum. Understanding different views from teachers was beneficial. Lessons
learnt were both personal and academic. Conducting this study was a rewarding
learning experience as it provided an opportunity for me to fully understand how a
successful study should be conducted by seeking consent from participants and

schools, and collecting and analysing data. The little knowledge of research methods
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that | had was vastly improved. | have also gained vast knowledge about the
Technology field and curriculum implementation because of the extensive reading |

engaged in. It was tedious but worthwhile.

| was very sceptical and uncomfortable about approaching the teachers to participate
in this research but | was pleasantly surprised by their willingness to assist me. |
initially had a teacher who agreed to take part in the study but withdrew later
because of personal reasons. As a result, instead of four participants | ended up with
three. Through communicating with other fellow students | was reminded that this
was not personal; it was just the nature of research. Participants could withdraw if

they wished to do so.

Seeking consent from schools took much longer than | had expected. My
appointments with the school principals were cancelled many times which delayed
the process. | had to exercise patience until | was able to meet with all of them and
ask for permission to conduct research in their schools which was granted

immediately.

5.6 Conclusion

The aim of this study was to explore the factors that influence the Grade 9
Technology curriculum implementation and how teachers are influenced by these
factors in their implementation of the curriculum. The factors identified in this study
were teachers’ positive attitude towards the subject; unavailability of resources and
tools to effectively implement the curriculum; teacher emphasis on the end product;
teacher emphasis on the vocational aspect of the subject; lack of continuation of
Technology to FET phase right through to tertiary and lack of clear Technology
career paths for learners; lower status of Technology within the curriculum,
language barrier in learners, teacher content gaps and learner difficulties in grasping
some Technology content. The following factors seemed to provide reasons why
teachers implemented the Technology curriculum the way they do in Grade 9:
teacher subject background and teacher experience, lack of teacher training and
professional development, need for collaboration and communication, and lack of

support at school level.
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The study managed to reveal a number of factors which may influence curriculum
implementation in Technology. Understanding these factors can assist schools to
implement Technology in a manner that will positively influence teaching and
learning in the classroom. The study revealed that the teachers value Technology as
a subject in the curriculum, are aware of the Technology curriculum and, most
importantly, are attempting to implement it. Although the teachers are implementing
the curriculum, only a few factors seem to facilitate effective implementation.
Teachers are overwhelmed by a large number of factors that are a hindrance to
effective curriculum implementation in Technology. This study therefore managed to
highlight not only the factors that influence teachers’ implementation of the
curriculum, but also the approaches that can be used effectively by teachers in order
to ensure competent Technology curriculum implementation. Irrespective of the
context, curriculum implementation is a complex process which largely depends on
competent continuous support to be provided to teachers for teaching and learning

to be meaningful for learners.
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Informed consent of research participants

Dear Sir/ Madam
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Any information given by you cannot be used against you, and the collected data will be used for purposes of this
research only

No harm is associated with participating in this research

You have a right not to answer specific questions but continue as a participant

Your involvement is purely for academic purposes only, and there are no financial benefits involved

Interviews and classroom observations will be used as a method of collecting data in this research project

The interviews will be private and will take place in a mutually agreed upon location

| would like to make an audio- recording of the interview

Data will be stored in secure storage and destroyed after 5 years

Should you have any concerns about the research, its risks or about your rights as a research participant in this study, you may
contact Ms Phume Ximba of UKZN Humanities and Social Sciences Ethics Committee at ximbap@ukzn.ac.za or call her at 27
312603587.

Thank you for your co-operation.

Zamabongwe Mbongwe

Contact Details:

Researcher: Zamabongwe Mbongwe Supervisor: Nomkhosi Nzimande
Email address: Zamabongwe@gmail.com Nzimandem2@ukzn.ac.za
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Informed consent of participant

| have read the information sheet and understand my participation in the study.

| understand that my name will not be used in all write-ups of this study and that the information that | will
provide will be used for this research project and other appropriate research presentations. | am also aware
that:

Participation is voluntary

The interviews will be audio-taped

| am not forced to answer questions that make me uncomfortable and
| am free to withdraw from the project at any time

There is no payment for participation

| hereby consent/ do not consent to have this interview recorded.

| hereby give consent to participate in this research project.

Signature Date
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Appendix E
Classroom observation Schedule

A. GENERAL INFORMATION

School name District
Name of teacher Time/ period observed
Number of learners Date of observation

Observer Name

(Tick the appropriate box below)
B. SUITABILITY OF CLASSROOM/ ENVIRONMENT

Yes No

|s it a designated Technology room?

Is it a normal classroom?

Are there enough cupboards to store away resources and
projects?

Do all learners have worktables/desks for practical work?

Is there enough space between desks for the teacher and
learners to move around?

C. LESSON PRESENTATION

Yes No

Was the lesson well introduced with questions/ discussion
linking the topic with learner’s previous knowledge?

Did the teacher probes leamer's prior knowledge through
questions?

Is lesson is guided by specific aims which are contained in the
CAPS policy?

Is the lesson based on a well prepared lesson plan and content
that is stipulated for the grade?

Were relevant resources and tools used to support teaching and
learning?

Does the teacher display good understanding of content being
taught?
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s the teacher questioning clear and engaging to learners?

Is the lesson well structured?(introduction, development and
conclusion)

D. TEACHING METHODOLOGY

Yes

No

Is the lesson structured using the design process, at least one
aspects? (investigate, design, make, evaluate, communicate)

Is the content that is taught applied through practical work?

Will the content and skills taught enable learners to design and create
a solution as stipulated in the CAPS policy?

Is the teacher facilitating learners through activities and projects?

Is collaborative/ co-operative learning encouraged?

Does the teacher foster problem solving skills that benefit learners?

Is teacher and learner questioning encouraged?

Are learners with different abilities catered for through teaching
different Technology skills-investigate, design, make, evaluate and
evaluate?

Is feedback provided to learners during lesson?

E. LEARNER’S ENGAGEMENT IN LEARNING

Yes

No

Are learners allowed to contribute and ask questions?

Do learners seem interested in the lesson?

Are learners paying attention and following instructions?

Is active participation by learners evident?

Do learners appear to understand Technology content and skills being
taught?

080T 1110 L= 10T (0] o XS0 Tz L)

F. RESOURCES, TOOLS AND MATERIALS

Yes

No

Are all tools and materials needed for the lesson available?

Are textbooks being used appropriately in order to support teaching
and learning?

Are materials and tools handled and stored safely?
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In the absence of resources, was the teacher innovative and creative
by using easily available material?

G. ASSESSMENT

Yes

No

Is there evidence of formal assessment?

Is there evidence of informal assessment?

Will the given activity enable learners to do the Mini Practical Task?

Will the assessment given cater for a range of cognitive levels? (Low,
middle and higher order)

Is assessment relevant and does it consolidate content taught?
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Appendix F

Semi Structured Interview Schedule
Part 1

Introduction

| would like to welcome you and thank you for participating in this interview which is part of my study
which seeks to understand the factors that influence how the grade 9 Technology teachers implement
the curriculum in Secondary schools.

Part 2

General

1. Are you a specialist Technology teacher?

2. How long have you been teaching Technology in grade 97
3. Do you enjoy teaching Technology? Why/ Why not?
Content knowledge

1. Do you think you have sufficient content / subject knowledge to enable you to effectively
implement technology in the classroom? Explain.

2. What are the most challenging aspects/concepts to teach in Technology? Explain if any.

3. What aspects/concepts do you enjoy teaching in Technology? Why?

Training

1. Have you been trained to teach the Technology content as contained in the grade 9 policy

(CAPS)? Do you think the training was helpful? Explain.

2. How has your teacher training at tertiary assisted you to effectively teach Technology in grade
9?

Resources

1. Do you have sufficient resources and tools to teach the Technology content contained in the
CAPS document?

2. How does the lack of/ availability of resources and tools in your schools affect teaching and

learning during Technology lessons.

3. What role do the resources and tools play in the effective implementation of Technology?
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Learning of Technology

1. Do your learners have any difficulties in terms of learning and understanding the Technology
content?

2. What are your learner’s attitudes towards Technology? Explain.

Teaching of Technology

1. Which strategies or methods do you use to teach Technology? Are they effective in your
classroom?

Curriculum changes

1. Do you think the time stipulated in CAPS is sufficient to cover all content in Technology?

2. Do you think you are implementing the CAPS Technology curriculum effectively in grade 9?
Why/ Why not?

3. What is your view on the new content, skills that have been added in the grade 9 curriculum? Is

it age appropriate?

4. What is your view on the inclusion of the mini PATs in each term?
Link with the FET (phase)
1. Do you have/ teach a Technology subject in the FET phase at your school? How does this

positively/ negatively affect learning and teaching of Technology in grade 9?

2. Do other subjects that you teach or understand influence how you teach Technology to your
learners?
3. Is there a link between what you teach in Technology with any of the subjects in grade 10

(FET)? How does this affect your teaching?

4. Do you think that Technology enjoys the same status with other subjects at your school?
Support
1. What kind of support do you receive as a Technology teacher from your other colleagues,

school management team?
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