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Abstract

The study was carried out to investigate how teachers integrate practical tasks at
school level. The main aim was to explore the manner in which the teachers who
participated in this study assisted the learners to develop 21% century scientific skills
through the teaching of Natural Sciences in Grade 7 classes. The study was
conducted in three districts of the Department of Education in the Limpopo Province.
The study was qualitative in nature and used a case study research design. The
techniques used to collect data included document analysis, lesson observations,
semi-structured interviews and the researcher’s diary. Furthermore, the study used
content analysis to analyse the data. Literature was reviewed and underpinned by
the Profile of Implementation, which served as the theoretical framework of the

study.

These two sources of information contributed greatly to the final establishment of
realities concerning the way these teachers attempted to develop skills in the
learners. The findings of the study were interpreted based on the reviewed literature
and the theoretical framework. Conclusions emerged that the teachers in this study
integrated practical tasks in a traditional manner rather than using 21% century
approaches in many cases. The most affected areas included practical lesson
preparation, and presentation and assessment. In many cases, the teachers handled
and used apparatus while the learners observed the unfolding events. Additionally,
inadequate amounts of time allocated for the teaching of Natural Sciences, coupled
with a lack of appropriate resources are some of the factors which disadvantaged the
majority of the learners in this study from developing the potential to implement

Science in real-life situations.

Key words: Science practical tasks, practical lesson preparation; assessment
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CHAPTER 1

ORIENTATION OF THE STUDY
The teaching and learning of science involves the development of a range of
process skills that may be used in everyday life, in the community and in the
workplace. Learners can gain these skills in an environment that supports
creativity, responsibility and growing confidence (Department of Education,
2002)

1.1 Introduction

Science in the 21% Century is dependent on skills development in schools
(Department of Education, 2002). The implication of this is simply that science
teachers should strive to support learners to acquire and apply skills rather than gain
knowledge only (du Toit, du Toit & Reddy, 2008; Harreveld, 2007; Hattingh, Aldous &
Rogan, 2007; Kotze, 2008; Le Grange, 2008; Maree & Fraser, 2008). | believe that
science teaching and learning that promotes knowledge and concept formation at
the expense of skills development does not do justice to the learners. Consequently,
| developed an interest in understanding how the teaching and learning of practical
tasks actually occur in primary schools in the province where | teach (Limpopo).
According to the National Department of Basic Education and Training (NDBET), a
learning environment that is conducive to learning process skills is a prerequisite for
the acquisition thereof (Department of Education, 2002). Therefore, an investigation
into how primary schools implement the policies for Natural Sciences (NS) regarding
practical tasks may assist in making decision-makers aware of whether current
teaching practices ensure positive transformation and delivery of quality science

learning, as expected.

The background for the investigation is discussed in Section 1.2 to familiarise the
reader with the conditions under which the sampled schools operated. Section 1.3
presents the problem statement, which necessitated the investigation. The rationale
for the study is provided under Section 1.4, followed by the significance of the study

in Section 1.5. The aim and objectives are presented in Section 1.6, whereas the
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research questions are formulated in Section 1.7. Section 1.8 provides the
conceptualisation of terms. An overview of subsequent chapters is presented in

Section 1.9, followed by the chapter summary in Section 1.10.

1.2 Background of the study

In this section, | present a brief background to the study to help readers gain insight
into the environment in which the study took place. | also discuss the curriculum of
the Pre-1994 and the Post-1994 Education System in South Africa.

1.2 1 Population of the study

The investigation was conducted in three circuits of the Department of Basic
Education and Training (DBET), located in the Limpopo Province in South Africa.
The Limpopo Province is one of the largest and poorest provinces, situated on the
north-eastern border of South Africa. The province, having only one city, is mostly
rural and is characterised by educational challenges that include a lack of
infrastructure to support teaching and learning, large classes, very few teachers who
are qualified in science teaching, and a low pass rate of Grade 12 (Gr. 12) learners

in their end of year examinations (DoE, 2010a).

Most of the schools within two of the circuits share similar economic conditions, that
is, a lack of adequate educational resources, and that they are as such categorised
as quintile 1 schools (DoE, 2012). Quintile 1 schools are the poorest schools which
fully depend on government funding. Many quintile 2 schools are found in urban
areas and they are partially funded by the government. However, quintile 1 and 2 are
no-fee schools (DoE, 2012). That means that these schools have no legitimate rights
to charge the learners fees. Although the schools which are categorised as quintile 2
do not charge school fees, the parent community make voluntary payments to the
school. Within the district in which the study is undertaken, 150 schools are declared
as quintile 1 and 8 schools declared as quintile 2 schools (DoE, 2012). Each of the
indicated total number represents both primary and secondary schools.

1.2.2 The new curriculum of the post-1994 education system
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Since 1994, the democratic South African government has introduced “various
educational changes intended to redress the social, injustices committed by the
apartheid regime” (Bantwini & King-McKenzie, 2011:5). In 1998, the South African
National Department of Education introduced Curriculum 2005 (C2005) as the new
curriculum for the 21%' Century (Reddy, 2006; Vermeulen, 2003). The name
Curriculum 2005 was used simply because the policy and decision—makers hoped
that the new curriculum would be fully implemented in grades R-12 by the year 2005.
The C2005 was outcomes based (Vermeulen, 2003; DoE, 2002), which means that
the type of science education which the government aimed to promote was based on
the learner's ability to perform prescribed skills as an indication that effective

teaching and learning took place.

The government clearly described the aim of science teaching in the 21 Century. By
introducing the new curriculum for NS, the South African government aimed to
establish a concrete science foundation on which to produce scientifically literate
citizens who would be capable of competing nationally and internationally (DoE,
2002; Kotze, 2008). Moreover, the government expects such literate citizens to
contribute to the economic development of the country (Bantwini, 2010; DoE,
2007a). The acquired skills can contribute in the economic development of the
country because there is a strong relationship that exists between scientific skills and
the level of economic growth (DoE, 2002). In support of this, Maree, Aldous,
Hattingh, Swanepoel and Van der Linde (2006) view the relationship between
science and the socio-economic context under which teaching and learning occurs
as an ongoing issue. The essence of these skills that the education system
highlights is that they can be used in everyday life in the community and in the work
environment (DoE, 2002).

The South African government’s objective is to ensure that the learners are taught to
apply science knowledge and skills meaningfully in a real-life context as early as
primary school education (DoE, 2002; 2011; Vermeulen, 2003). In other words, the
learners are supposed to be prepared in such a way that they do not only gain
knowledge and values, but also an understanding of what they learn and the ability
to further use the acquired skills in their adult life (DoE, 2001; Kotze, 2008). The

application of science knowledge and skills is compulsory for all learners in the
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intermediate and senior phases of the General Education and Training (GET) band,
as well as in the Further Education and Training (FET) band DoE, 2002). In terms of
the education restructuring done by the South African post-1994 education system,
Grade 7, which is the first level of the senior phase, was supposed to form part of
secondary schools. However, Grade 7 still operates in primary schools in many

provinces in South Africa.

The South African government aimed to move or shift away from the pre-1994
science education practices. It was vital that the post-1994 education system shifted
away from the tendency towards knowledge acquisition only to gain knowledge,
skills and values is, in fact, emphasis has been placed on the development of
practical or process skills, which received little attention in the teaching of science
previously (Hattingh, et al. 2007). Researchers report that in pre-1994 science
education, the focus was placed on learners mastering content knowledge rather
than on the development of skills (Baker, 1994; du Toit, et al. 2008; Hattingh, Rogan,
Howie & Venter, 2005; Maree, et al. 2006).

The NS Learning Area (subject) was introduced to promote the concept of scientific
literacy that was envisaged by the post-1994 education system. Therefore, the skills
which Grade 7 learners were expected to master were clearly indicated in the NS
curriculum. Those skills include following instructions, handling equipment, making
observations, recording information, measuring and interpreting information (DoE,
2002). Practical skills were expected to be practised across the three identified
learning outcomes (LOs), namely, scientific investigation, constructing science
knowledge and science, society and the environment (DoE, 2002). Assessment

served as the mechanism for measuring skills achievement.

The department of education took initiatives to ensure the smooth implementation of
the curriculum. The first step was to orientate NS subject teachers in the new
curriculum. Consequently, training workshops were organised and teachers were
capacitated to teach NS. To supplement school-based science literacy, the South
African government established science centres throughout the country, for example,
the Interactive science centre in Cape Town, the Giyani science centre, and the

Johannesburg science centre (Muwanga-Zake, 2009).
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Still, the new curriculum could not yield the expected results (DoE, 2002). Evidence
emerged when the performance results of the Grade 12 learners in science
education were consistently low nationally (DoE, 2010b; 2010c). Internationally, the
Third International Mathematics and Science Study Repeat Survey showed that the
South African learners did not perform well in Science (Maree, et al. 2006).
Consistently poor performance clearly suggests that the curriculum experienced
serious challenges that required urgent attention. The policy and decision-makers
attempted to review the curriculum in order to remedy the embarrassing science

education results.

Therefore, C2005 was revised in 2001 (DoE, 2002). The new curriculum revision
was a response to the general outcry based on poor learner performance (Howie,
Scherman & Venter, 2008). Constant poor performance culminated in accusations
levelled against curriculum developers due to the complexity of the curriculum design
and terminology (Vermeulen, 2003). C2005 was amended, retaining the emphasis
on knowledge and practical skills development, and was called the Revised National
Curriculum Statement (RNCS) or National Curriculum Statement (NCS) as it was
later called (DoE, 2002).

However, the South African education system is far from full implementation of the
official policy (Maree & Fraser, 2008). In support of the fact that delivery of
educational expectations is not yet fully achieved, Howie et al. (2008) reflect that the
education system of South Africa has experienced several reforms since its inception
in 1994. In South Africa, a noticeable pattern has emerged that once a new Minister
of Education is appointed into office, the curriculum is altered. Thus the reformation
of the curriculum seems to have developed into a normal practice, which is not
surprising because the issue of curriculum change is experienced throughout the
world (Rogan & Aldous, 2005). The cause in this case seems to be continuous poor
learner performance, irrespective of the great efforts taken to improve teaching and

learning.

Realising that the curriculum amendments done still did not yield fruitful outcomes,

the South African government embarked on another endeavour to amend the
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curriculum. In 2009, the curriculum was again reformed under the fourth Minister of
Education since its inception in 1998. In this case, the national education system
introduced a single comprehensive Curriculum and Assessment Policy Statement
(CAPS) document in the year 2010. However, CAPS was implemented in the senior
phase with effect from January 2012 (DoE, 2011). CAPS therefore replaced the
RNCS, commonly known as the NCS. By amending the NCS for NS, the NDBET
aimed to improve the implementation of the official policy in the form of exploring
appropriate routes towards the achievement of science knowledge, skills and values
(DoE, 2011).

Although the new curriculum experienced several amendments, skills development
remained intact as it remained deeply rooted in the curriculum starting with C2005,
the RNCS or the NCS and then CAPS. However, CAPS covers three types of
Specific Aims which are supposed to be achieved by Grade 7 learners during the NS
teaching and learning process. The practical skills which learners in Grade 7 classes
are expected to learn are clearly listed under Specific Aim 2, which is investigating
phenomena in Natural Sciences (DoE, 2011). The same skills listed in paragraph
five under the subheading ‘new curriculum of the post-1994 education system’ are
captured in CAPS.

However, the policy stipulates that “at least the first six skills must have been
assessed at a grade appropriate level” (DoE, 2011). The seventh skill on the list, to
design or plan an investigation, is not compulsory. Therefore, teachers are at liberty
to teach the learners this sophisticated skill at their will. Table 1.1 shows the three

types of specific aims covered in CAPS (DoE, 2011).
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Specific | Knowing Natural This involves knowing, understanding, and making meaning of
Aim 1 Sciences sciences in a way that enables learners to make many connections
between the ideas and concepts in their minds. The following
cognitive (thinking) skills comprise the range of skills that learners
should develop: acquisition of knowledge; understanding,
comprehending, making connections between ideas and concepts
to make meaning of Natural Sciences; applying knowledge of
Natural Sciences in new and unfamiliar contexts; analysing,
evaluating and synthesising scientific knowledge, concepts and
ideas.
Specific | Investigating Learners must be able to plan and carry out investigating as well
Aim 2 phenomena in | as solve problems that require some practical ability. The skills
Natural relating to doing practical work in Natural Sciences are: following
Sciences instructions; handling equipment or apparatus; making
observations; recording information or data; measuring;
interpreting and designing/planning investigations or experiments.
Specific | Appreciating and The skills that are to be developed in the process of achieving
Aim 3 Understanding the | Specific Aim 3 are cognitive rather than the practical skills in
History, Specific Aim 2. These are: understanding the history and
Importance  and | felevance of some scientific discoveries; the relationship of
Applications of | indigenous knowledge with natural sciences; the value and
Natural Sciences | application of natural sciences knowledge in industry, with respect
in to career opportunities and in everyday life and developing
Society language skills, that is, reading and writing.

Table 1.1: Curriculum and Assessment Policy Statement Specific Aims

The development of this study was influenced by the information provided in this
background. The question that kept surfacing was why science performance
consistently remained poor despite the efforts of the post-1994 education system to
improve curriculum implementation. Specifically, this study is concerned with
practical skills development as a significant component of the Grade 7 NS

curriculum.

1.3 Problem statement

The demonstration of scientific practical skills in a real-life situation is a great
challenge for Grade 7 learners in some of the schools in and around the Limpopo
Province. As Head of Department for NS in the senior phase at a school, | realised
during classroom visits, which formed part of my managerial duties, that most
learners in the Grade 7 classes demonstrated an inability to use science skills

practically.
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Progression in science is determined by the abilities and competences an individual
learner is able to demonstrate (DoE, 2002, 2007b). An individual learner has an
obligation to prove their readiness to progress. Usually, a teacher applies subject
knowledge to assist the learners in developing the ability to apply process skills in
real contexts (Harreveld, 2007). This could be why the Department of Basic
Education took initiatives to ensure that teachers received training based on the new
curriculum. This, however, does not mean that the capacity building workshops were
aimed to replace or completely wipe out traditional teaching approaches that these
teachers had acquired during their training as professionals. Rather, they were
applied to add to the already existing traditional science teaching approaches so that

teachers would be able to successfully implement the curriculum.

Surprisingly, the development of abilities seems to still be far from obtainment
(Clough & Olson, 2008; Rogan, 2004). The Grade 7 learners consistently show an
inability to perform practical work assigned to them. The post-1994 education system
took many initiatives, which included the introduction of the new curriculum, provision
of policy implementation guidelines, ensuring accessibility of funds for learner
support materials, supply of learner-teacher support materials (LTSM), effecting
curriculum amendments where necessary and capacitating NS teachers with skills to
enable them to better implement the new curriculum. Irrespective of these initiatives,
the poor performance continued and was a central issue. The poor results in both
annual national assessment and end of year examinations, especially in Grade 12,
suggest that there are problems with regard to the new curriculum implementation
(DoE, 2010b; 2010c). Therefore, there was a great need to investigate how teachers
actually help learners to develop the ability to apply practical skills in a real-life
context as early as Grade 7. Investigating how teachers support the development of
practical skills may contribute to understanding the problems leading to learners’

poor performance.

Contrary to poor results, the official policy stipulates that “all learners can and will
succeed” (DoE, 2001, p.6). That means that all learners have the potential to acquire
knowledge and skills, such as the science skills prescribed for the learners who enter

the first level of the senior phase (DoE, 2002). However, the policy is silent on the
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matter of teaching, which is done by the teachers, although, for the learners to learn

successfully, the guidance of the teachers is a necessity.

The truth is that the ability to use particular skills does not develop automatically in
learners. The assumption is that learners develop abilities through “hands-on
practical work” in a real context (Hattingh, et al. 2005:21). | believe that meaningful
acquisition of skills results from engagement in the task rather than observation or
listening to narratives. This implies that even if science teachers commit themselves
in demonstrating or explaining practical activities theoretically, their commitment may
not yield effective development of the skills in the learners. In my opinion, there is a
great gap between doing the activity on behalf of the learners and allowing the
learners to do the activity by themselves. The difference is that when the learner
does an activity, for example, connects a bulb to a battery to give light, the
challenges which a learner sometimes experiences often results in an interest to
reach the goal destination. The experience the learner gains by doing an activity has
a great impact and is not easily forgotten, unlike knowledge learnt through

observation or listening.

Apart from consistency in the demonstration of inabilities to use skills and poor
science results production in general, | have had informal discussions with a few
learners and their responses show a development of negative attitudes towards
science education. Negative attitudes certainly affect performance in science
(Mulholland & Wallace, 1994). On this issue, Mather (1994:228) holds the belief that
girls prefer not to “continue in the field of Science, both when choosing courses at
school and in career options”. | assume that should the cause of negative attitudes
towards science learning be left unattended, it may culminate in the negligence of

science learning. This is one area that needs to be looked at.

Although there are positive changes, like organisation and attendance of capacity
building workshops, creation of science centres, provision of textbooks and
availability of funds for curriculum development taking place since the new
curriculum (C2005) was introduced, there is still no performance improvement in NS.
Many learners continue to perform below the expected levels regardless of several

attempts made to redress past teaching practices of the NS subject (DoE, 2010c).
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Therefore, perpetual poor performance coupled with the deteriorating interest in
science education intensified the need to conduct an investigation into practical tasks

integration.

1.4 Rationale for the study

This study was initiated mainly to investigate how teachers integrate practical tasks
as part of their strategies for teaching NS to Grade 7 classes. Investigating the ‘how’
part of the practical work may shed light on why the development of scientific skills in
learners is so poor. This is why the study is exclusively concerned with how science
practical activities, particularly in Grade 7, are done rather than Natural Sciences
teaching as a whole. A discussion on NS teaching and learning will play an important
role in this study. Why conduct this research? First and foremost, the reason is to
know the nature of the practical tasks that are offered, to understand how teachers
design lessons to present such activities, how practical tasks are implemented in
reality, how the development of scientific skills in learners is assessed and also the
resources used to aid the integration process. The aspects of lesson planning,
presentation and assessment are interrelated to the extent that they cannot be easily
separated from one another, especially with the main focus on understanding
practical tasks integration (DoE, 2007b; 2011). Not only do they supplement each
other, but there is also a mutual relationship that exists amongst these three aspects.

Another reason for conducting this study was to understand why some learners
show poor practical skills development despite consistent contact between teachers
and learners during NS lessons. Evidence of poor performance appeared in the
reports issued by the Limpopo Provincial Department of Basic Education and
Training (LPDBET) annually. The reports indicate that many schools in the Further
Education and Training band (especially Grade 12) reflect poor end of year results
annually (DoE, 2010c). Out of the nine provinces in this country, the Limpopo
Province obtained the second last position in terms of the Grade 12 learner
performances issued for the year end of 2012. In 2010, the Member of Executive
Council (MEC) of education in the Limpopo Province, Dickson Namane Masemola,
raised a thorny concern that “the Province experienced its worst performance ever in
the Grade 12 overall results by obtaining a disappointing 48.9% pass rate” in 2009
(DoE, 2010c:3). Although the province improved notably by obtaining 57.9% in 2010,
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learner performance was still below the 60% provincial target rate set for 2009 (DoE,
2010c).

However, the Grade 12 overall learner performance increased gradually in the
Limpopo Province (DoE, 2011). This was seen when the Grade 12 end of year
results in the Limpopo Province manifested a higher pass rate, for example, in 2012
the pass rate stood at 66.9% and increased to 71.8% in the year 2013 (DoE, 2014).
The province managed to increase learner performance by 4.9% between 2012 and
2013. That means that in four years’ time, from 2009 to 2013, the province
succeeded in increasing the learner performance pass rate by 22.9%. Yet, the 2013
provincial target rate of 75% was not achieved. In terms of these results, science is

one of the subjects in which learners did not perform well (DoE, 2010c).

Performance in science as a subject is problematic (Maree, et al. 2006). The fact is
that the LPDBET took initiatives to organise capacity building workshops for science
teachers before implementation of the NCS could be effective (Bantwini, 2010).
Because Grade 7 is the entrance level of the senior phase which is responsible for
constructing a strong science foundation, the NS teachers were given chances to
attend workshops. If many Grade 7 learners demonstrate an inability to apply
practical skills realistically as policy requires them to do, it warrants an investigation
based on how the teachers actually assist the learners to acquire such skills. By
initiating a study of this nature, | hoped to acquire insights into how different schools
assist learners on their journey to gain science process skills and at the same time

promote an interest in science learning.

1.5 Significance of the study

In general, the act of capacitating learners with science process skills is one way
towards the future economic development of this country (Bantwini, 2010; DoE,
2007b). The current study should play a significant role in bringing to light how some
teachers integrate science practical tasks in real-life contexts. My report, particularly
the findings and recommendations, can be used by science teachers, school
principals, heads of department at school level, and curriculum advisors to
understand some of the strengths and weaknesses, or barriers towards effective

delivery of quality science education. In turn, the individual stakeholder may use the
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findings and recommendations as a stepping stone towards renovation of current
practical task practices. Again, these findings may encourage teachers who
experience difficulties when teaching practical tasks to overcome uneasiness with
science and to regain confidence in their roles as science teachers (Baker, 1994).

This report may serve as an eye-opener for the LPDBET to realise how practical task
integration occurs at school level. Where possible, the LPDBET may find some of
the current practical task practices worthy to be recommended for future usage or
they may identify a need for innovation. In other words, the findings and
recommendations may serve as a reference for capacity building workshops or other
intervention strategies and planning. Besides this, educational policy and decision-
makers may wish to use the findings and recommendations of this study when

planning for curriculum innovations.

Furthermore, the outcomes of this study add information to the existing literature
about practical task integration. Significantly, there has been limited research done
thus far, especially in the area of process skills development for learners at the
entrance level of the senior phase. Most of the local (South African) studies focus
attention on science teaching and learning in secondary schools in general,
meanwhile fewer studies focus on process skills development in primary schools,
especially for Grade 7, which is the entrance level of the senior phase. Finally, other
researchers who develop an interest in investigating similar phenomena could use

this report in further study.

1.6 The aim and objectives of the study

The main aim and objectives of this study are based on the problem and the
rationale discussed above in order to assure that the findings answer the research
guestions.

1.6.1 The aim
The aim of the study was to gain an understanding of how teachers integrate

practical tasks when teaching Natural Sciences to Grade 7 classes.

1.6.2 The objectives of the investigation

12

© University of Pretoria



The following objectives underpin the aim of this investigation:

1.6.2.1 To develop a better understanding of how teachers design lessons that
present practical tasks. To achieve this objective, the available documents were

analysed and the participants were also interviewed.

1.6.2.2 To investigate the teaching strategies used by the participants so as to
ensure that practical tasks become effective in the science classroom. This objective

was achieved by observing lessons and conducting interviews.

1.6.2.3 To understand the way process skills development in learners is measured or
assessed. This objective was achieved by analysing the learners’ workbooks, the
assessment instruments, memoranda and performance record sheets. In addition to
this, the lesson observations contributed towards the comprehension of how
progress is monitored as assessment was done during the practical lessons.

1.7 Theresearch questions

The main research question for this study was actually derived from the problem

statement outlined above. The main research question was:

How do teachers integrate practical tasks as part of their strategies for teaching

Natural Sciences in Grade 7 classes?

The main research question is underpinned by the following three sub questions:
1. How are practical task lessons for Grade 7 Natural Sciences learners designed?

By investigating how the lessons used to teach Grade 7 learners practical tasks are
designed, | was able to discover whether teachers design the lessons according to
the requirements of the department. In other words, this question enabled me to find
out whether reliable sources are used when teachers design practical lessons and
also whether these lessons include the theme, objectives, apparatus, the
implementation strategies, the roles of the facilitator and the learners, as well as the
assessment strategies. Additionally, | was able to collect adequate data surrounding

practical task lessons design.
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2. How are lessons involving practical tasks enacted in Grade 7 classes?

By including this sub-question in the study, | was privileged to visit the research site,
that is, the environment in which practical tasks are enacted and to closely observe

what teachers actually do to develop process skills in learners.

3. How are learners’ Natural Sciences practical skills assessed?

Since it is important to know whether the teaching and learning process is effective
or not, this sub-question enabled me to understand how teachers assess the

development of skills in learners.

1.8 Conceptualisation of terms
Qualitative researchers are inclined to define the terms that they use during the
research process. To clarify the concepts used in this study, | present the following

terms:

1.8.1 Science practical tasks

In this study, science practical tasks refer to investigations carried out with certain
objects and ideas and/or learning about objects and ideas (Abrahams, Reiss &
Sharpe, 2011). According to Kotze (2008), and Maree and Fraser (2008), science
practical tasks refer to a range of activities or process skills which people need to

use in everyday life.

1.8.2 Practical lesson preparation

Here, practical lesson preparation refers to a legitimate document which incorporates
the specific skills that learners are expected to apply in a real-life context (Fisher,
2003).

1.8.3 Practical task assessment

In this study, practical task assessment is considered as a process of gathering
information about the development of scientific skills in learners (DoE, 2007a).
Therefore, assessment is closely related to the scientific skills taught and learned at

school level (Van Aswegen & Dreyer, 2007).

14

© University of Pretoria



1.9 Overview of subsequent chapters

This research programme was designed to investigate how teachers integrate
practical tasks as part of their strategies for teaching NS to Grade 7 classes. | gained
an understanding of whether the manner in which teachers integrate practical tasks
ensures the delivery of quality science education or not. The quality assurance was
assessed through checking whether teachers plan lessons for the integration of
practical tasks according to the standardised lesson plan format, present practical
tasks guided by the lesson plan, and finally assess learners’ development skills
using assessment instruments or rubrics appropriate for assessing 21% century

scientific skills.

1.10 Summary

This chapter has addressed the background of the investigation taking into account
the educational transition in South Africa from the pre-1994 education system to the
post-1994 education system. The problem statement revealing the cause of the
investigation was discussed. Furthermore, the rationale for the investigation as well
as the research aim and objectives were discussed. The sub-research questions are
structured in such a way that they encompass the main research question. Finally,
the research question and sub-questions each followed by a brief explanation were

presented.

The introductory chapter presented the background of the investigation, the problem
statement, the rationale, the significance, the aim and objectives, and lastly the
research questions. The remaining chapters present a review of the literature
(Chapter 2), the research design and methodology (Chapter 3), the research findings
(Chapter 4) and chapter 5 provides a discussion of the findings, the conclusions and

the recommendations based on the reviewed literature and the data collected.
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CHAPTER 2

A REVIEW OF LITERATURE

“Deficiencies in practical skills and conceptual understanding of (process) are
passed on from teacher to learner who then becomes a teacher-from one generation
to the next” (Muwanga-Zake, 2009: 5).

2.1 Introduction

In this chapter, | present a discussion of literature related to science practical task
integration, which resulted from a review of mostly related research, which further
enabled me to identify the gaps or contradictions in the research corpus. Existing

gaps in the reviewed literature urged the development of a study of this nature.

Therefore, | discuss the results of the reviewed literature in a sequential order.
Firstly, | present a discussion which highlights the nature of the Natural Sciences
(NS) subject. The views of various researchers and the skills associated with
practical tasks come thereafter. A discussion on lesson planning for the teaching and
learning of NS succeeds the views and skills discussion. Although the discussion on
lesson planning is presented third, its significance should not be underestimated
because it is the base on which the fundamental aspect of this study is rooted. Next,
practical task implementation as the core aspect follows the lesson plan discussion.
Here, | reflect on how education systems of diverse countries of the world integrate
science practical tasks at school level. Fifth, teacher factors are presented, followed
by a discussion of the types of assessment to be used for practical tasks. Seventh, |
present science practical task assessment practices internationally, followed by
assessment feedback. Finally, the theoretical framework underpinning this study is

presented. | close the chapter with a summary.

2.2 Scope of the Natural Sciences subject

The South African Post-1994 Education System introduced NS as one of the
subjects (so-called learning areas) covered by the C2005 in 1998 (DoE, 2002). After

C2005 was abandoned, NS was retained in other educational policies, for instance
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the South African National Curriculum and Assessment Policy Statement (CAPS), as
a compulsory school subject in the intermediate and senior phases (DoE, 2011). The
literature indicates that this subject was also compulsory before curricula C2005 and
NCS (DoE, 2002) and is still compulsory in what is commonly known today as CAPS
(DoE, 2011). Before the name conversion, the NS subject was offered as general

science in South African schools up to 1999.

Originally, NS subject emanated from science education (Hume & Coll, 2008; DoE,
2011). Millar (2004) mentions that science is often viewed simplistically as a body of
knowledge built up from the natural world that people live in, without people realising
that the processes of acquiring such knowledge is an integral part of science.
Science is defined internationally, for example, by the National Assessment of
Educational Progress (NAEP), which is the structure responsible for collecting and
reporting information based on what learners in the United States (US) know and are
capable of doing in science, as “a way of knowing about the natural world based on
tested explanations supported by accumulated empirical evidence” (DoE [US],
2009:10). Scholars, for example, Reiss (2010) and Allchin (2011), support the view

that science is a way of knowing about natural processes.

In the South African context, science is viewed as “a systematic way of looking for
explanations and connecting up the ideas” people have about the world (DoE,
2011:11). Seemingly, South Africa has adopted the view of other countries. Here,
science goes beyond the body of knowledge that Millar refers to. Notably, science is
shaped when people, especially scientists and researchers, attempt to understand
the natural world through observing, codifying and testing existing ideas (DoE,
2002). Clearly, the inquiry processes that scientists perform when attempting to
understand the natural world distances science from being seen as a mere body of
knowledge, as explained in the National Science Education Standards in the US
(National Research Council [NRC], 2000).

Therefore, when planning NS teaching and learning, it is imperative to clearly outline
the purpose of each lesson (Abrahams & Saglam, 2010; Millar, 2004). International
researchers like Abrahams and Saglam (2010) consider development of skills in

learners, encouragement of accurate observations and careful recording of
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information as the main purpose of teaching and learning science. In a similar vein,
Millar (2004) views the purpose as a means to help learners so that they notice a
phenomenon, and look at the phenomenon in more detail than before so that, if
possible, the phenomenon can be understood and remembered in the future.

According to the DoE, the teaching and learning of NS serves two purposes. Firstly,
the purpose is to “enable the learners to make sense of the world in scientific terms
and prepare learners for continuing with a science(s) into the FET phase ... and
beyond” (DoE, 2011:12). Secondly, the teaching and learning of NS serves as a
mechanism to establish a foundation for science learning through the development
of skills (Kotze, 2008). Bantwini (2010) and Maree et al. (2006) share the notion of
building a science foundation. They motivate that building a science foundation will
produce scientifically literate citizens who will be capable of using knowledge and
skills, compete nationally and internationally and, as a result, contribute significantly

to economic development in South Africa.

Without doubt, the literature reveals the education of scientifically literate citizens as
a global issue (Bantwini, 2010; DoE, 2011; Gott & Duggan, 2007; Maree, et al. 2006;
Millar, 2004; Rybakova, 2008). Furthermore, Taylor, Jones, Broadwell and Oppewal
(2008) highlight that science education policies across the world emphasise
continuous development of scientifically literate citizens. Conversely, Rybakova
(2008) states that science and education are key factors in as far as progress in
terms of economy and civilisation of any country is concerned. The emphasis
suggests that it is quite difficult for a country to prosper and develop successfully
when its sciences lack development and, again, when there is no adoption of
scientific advances (Gvozdeva & Vysotskii, 2006). Clearly the literature shows

science literacy as an essential goal for the 21 Century (DoE [US], 2009).

To make this millennial goal achievable, the officials responsible for designing the
NS curriculum in South Africa opted to organise the subject into four knowledge
strands (DoE, 2011). According to the Natural Sciences curriculum policy document,
each of the Knowledge and Strands is developed progressively across the three
years which a learner is expected to complete within the Senior Phase ( Grades 7 to
9) (DOE, 2011). The Knowledge and Strands included are (DoE, 2011:12):
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e Life and Living (which lead to Knowledge and Strands for life sciences in
FET).

e Matter and Materials (which lead to the Knowledge Strands for life
sciences in FET).

e Energy and Change (which lead to Knowledge and Strands in both life
Sciences and physical sciences).

e Earth and Beyond (which leads on to Knowledge and Strands in both life

Sciences and geography).

It is from within the parameters of the Knowledge and Strands outlined that I
developed an interest in inquiring into scientific skills development. However, | wish
to point out that focusing solely on scientific skills development does not necessarily
deny the fact that science comprises of both content and practices (DoE, 2007b;
DoE [US], 2009; du Toit, et al. 2008; Hume & Coll, 2008; Howie, et al., 2008; Le
Grange, 2008). Le Grange (2007:587) and Hume and Coll (2008:1202) view the
component ‘practices’ simply as the “doing of science”. The activity of doing science
is carried out by human beings (Phillip & Smith, 2008). However, this activity labelled
as science practice seems to be limping behind other activities (Lindemann-Matties,

Constantinou, Junge, Kshler, Mayer, Nagel, Raper, Schille & Kadji-Beltran, 2009).

Actually, what does science practice entail?

2.3  Science practical tasks

The ability to use knowledge and skills or process skills is indispensable, especially
in the 21° Century because it enables people to have “high level thinking skills called
21st century learning skills” which are helpful in solving new problems of the new
world (Can Sahin, 2009:1464). The literature shows science practical tasks as a
means of developing process skills that are transferable to learners (Abrahams &
Saglam, 2010; Kotze, 2008; Le Grange, 2008; Maree & Fraser, 2008). Hume and
Coll (2008) argue that for skills to qualify as scientific, they should be utilised within
the context of science and should further be informed and guided by scientific theory.

Therefore, it is improper to regard any skill as scientific.

Research considers the scientific skills which people may need to use in everyday
life as a range of process skills (Kotze, 2008; Maree & Fraser, 2008). In the South
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African curriculum, scientific skills are simply referred to as “process skills” (Le
Grange, 2008:167). This concept resulted from the combination of two separate
terms namely “process” and “skills” (Le Grange, 2008:167). Specifically, this concept
refers to the learner’s cognitive ability to create meaning and structure out of newly
acquired information and life experiences (DoE, 2007b). Le Grange (2008:168)
argues that process skills are not “discrete but bound up in Science content
knowledge”, even if it sounds possible to discuss them as an essential component of
science. The implication is that there is a powerful connection between science
practical skills and content knowledge (Le Grange, 2008). Examples of process skills
referred to here are documented in the South African policy for the Natural Sciences
under the heading “process skills” (DoE, 2007b:3).

Internationally, the United Kingdom (UK) views practical tasks in science as “doing
things with objects and ideas and/or learning about objects and ideas” (Abrahams, et
al. 2011:38). The concept ‘things’ is ambiguous; perhaps it emphasises the fact that
the terminology may vary, for example, practical activities are sometimes called
experiments (Frost, 2010). By this, Frost (2010:191) illustrates that there are certain
practical activities which are “well tried and tested” and that teachers are aware of
what is supposed to happen during the activity. Frost (2010:191) argues that
practical work is a general term which refers to a range of activities that “make
different demands on the skills of both teacher and pupils” but has purposes that are

not the same.

According to Kotze (2008), science practical tasks are done to enhance skills
development in learners. Similarly, Hume and Coll (2008, cited in Atkin & Black,
2003) consider the purpose being to provide learners with the opportunity to gain the
procedural and conceptual knowledge necessary to conduct an inquiry in a way that
reflects the actual work done by scientific communities. In contrast, a study
conducted by Barber, Chapman, Ellis-Sackey, Grainger and Jones (2011:32) shows
that those teachers held a different view concerning practical task implementation.
The responses given by the teachers during the study which Barber et al. (2011:32)
conducted in England, with a focus on physics activities, indicated that the teachers

only viewed practical activities as a useful instrument for the completion of
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“‘coursework and development of the more traditional science enquiry skills, such as

planning, obtaining evidence and drawing conclusions”.

Fundamentally, practical tasks are regarded as an important feature in 21%' century
science teaching and learning (DoE, 2007b; 2011; Abrahams & Saglam, 2010).
However, it should be noted that the importance of practical tasks in science has
long since been valued. According to Abrahams and Saglam (2010), for example,
Kerr undertook a study forty-six years ago to examine the views of teachers
concerning the importance of practical tasks as an essential feature of science
education. Therefore, the value of science practical tasks has been known for many
years. In addition to this, Shaha (2011:3) argues that practical work is an “innate”
component of science education. Surprisingly, the importance of practical tasks in
school science seems to be often taken for granted and not given the necessary
attention it deserves (Barber, et al. 2011).

Furthermore, science practical tasks are categorised in a similar manner across
several countries, for example, Frost (2010) indicates that in the UK, practical tasks
are undertaken in three ways of classification (adapted from Woolnough and Allsop
1985), namely, illustrative practicals designed to illustrate particular scientific
phenomena; exercises to develop practical skills and techniques, and lastly,
investigative practical work and problem-solving in order to learn how to investigate
and to solve problems. In South Africa, the practical skills which learners in the
intermediate and senior phases are expected to develop and master through
learning NS are presented as follows (DoE, 2011:18):

e Follow instructions,

e Handle equipment or apparatus,

e Make observations,

e Record information or data,

e Measure,

e Interpret, and

e Design/plan investigations or experiments.

This list of practical skills is clearly outlined in the CAPS document under Specific

Aim 2: Investigating phenomena in Natural Sciences, which categorically relates to
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doing science or practical tasks and investigations (DoE, 2011). Although there are
seven skills listed, the policy requires the Grade 7 learners to have mastered and be
assessed in at least the first six skills annually (DoE, 2011). The skills are aligned to
what the learners would do in a normal course of performing practical tasks,
although they would not be applied to every activity in the same way (DoE, 2011).
The seventh skill, which is design investigations or experiments, is not compulsory
for the Grade 7 learners (DoE, 2011). This is a sophisticated skill which calls for
scientific inquiries in the same way as scientists do (Akerson & Hanuscin, 2007).

CAPS, unlike C2005, the RNCS and the NCS, prescribes scientific skills precisely.
Previously, the NS curriculum included practical tasks under the so-called Learning
Outcome 1: Scientific Investigations (DoE, 2002). Learning Outcome 1 expected the
learners to at least demonstrate the abilities which include problems of making,
observing, surveying and measuring, comparing and determining the effect of certain
factors (DoE, 2002).

In summary, doing science remains deeply rooted in the teaching and learning of NS
irrespective of curriculum revision (DoE, 2011; Lelliot, Mwakapenda, Doidge, du
Plessis, Mhlolo, Msimanga, Mundalamo, Nakedi & Bowie, 2009). Hattingh et al.
(2007) explain that doing science is experimentation and problem solving rather than
the memorisation of facts and theories. However, science practical work should not
be viewed as a mere component which can easily be separated or detached from
the teaching and learning of science education (Le Grange, 2008). Without
commitment and proper planning, it is not simple to fast track the development of the
targeted essential scientific skills in learners. In fact, precise planning is essential to
engage learners in “efficient practical sessions with a purposeful hands-on minds-on
approach” (Barber, et al. 2011: 30).

2.4  Practical tasks lesson design

A practical task lesson plan is a detailed legitimate document which incorporates the
specific skills that learners are expected to apply in a real-life context (Fisher, 2003).
Barber et al. (2011) put it simply that a lesson plan has to precisely clarify the
targeted learning outcomes associated with the practical activity. Clarification of the

outcomes helps practical activities to receive intensive attention during planning
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rather than to be considered as a “soft target” (Barber, et al. 2011:27). The indication
is that the task of designing a lesson plan is not as simple as one may think.
Therefore, it is imperative for teachers to base their thoughts on what they expect the
learners to achieve (Rodrigues, Tavares, Ortega & De Mattos, 2010).

The reality is that today’s learners are not like the generation of learners born before
information technology became available to the general public (Can Sahin, 2009).
Today’s learners spend most of their time “using computers, videogames, digital
music players, video cams, cell phones, and all the other toys and tools of the digital
age” (Can Sahin, 2009:1465). These activities give the learners an advantage in
knowing and developing the ability to use some scientific skills before they are taught
at school level. Therefore, when designing a practical lesson, it is advisable to take

every learning environment and individual learner into account (Can Sahin, 2009).

The key issue is for teachers to have clear knowledge of what they want to achieve
(Millar, 2004). In this case, Hume and Coll (2008) emphasise knowledge about how
scientists think, work and what makes an inquiry genuine. Knowledge of skills assists
the teacher to identify the objectives and also make decisions regarding appropriate
strategies and methods to be used for the realisation of the set objectives (Millar,
2004). In short, and very importantly, the learning content demands adequate
organisation, otherwise it may be difficult to yield or achieve the envisaged learning
outcomes (Liu & Wang, 2010).

For that reason, Taylor et al. (2008) suggest good care as the best mechanism that
teachers can adhere to in order to plan for the scientific skills that they want to teach
the learners. Unless practical tasks are designed with a specific and progressively
challenging objective in mind, the development of skills in the learners is likely to
remain difficult to achieve (Millar, 2004). On this note, Metcalf, Evans, Flynn and
Williams (2009) argue that teachers are expected to design lesson plans that create

ample opportunities for learners to succeed academically.

The development of scientific skills in learners is seldom possible without proper
planning (Millar, 2004). Rodrigues et al. (2010) view the concept of planning in an
educational perspective as an essential human activity whereby teachers in

particular think, organise actions and make decisions about their actions and further
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adjust resources prior to putting anything into motion. The advantage here is that the
planning stage offers the teacher with a better position to match the needs of the
learners and to provide the necessary support needed to achieve the set goals
(Metcalf, et al. 2009). For that matter, Metcalf et al. (2009) believe that teachers run
the risk of opening a vacuum for accidental activities that are not according to the set
academic goal, especially when their teaching and learning process is not carefully
planned. This view clearly reflects the importance and complexity of planning
(Metcalf, et al. 2009), especially as it is an ongoing process (Rodrigues, et al. 2010).

Designing a lesson needs adequate time (Barber, et al. 2011) for planning,
organising and arranging resources. If adequate time is allocated to planning, it
could help to make practical tasks less of a “soft target” (Barber, et al. 2011:27)
when it comes to planning learning in restricted time. Therefore it is imperative for
the teacher to indicate in the lesson plan the specific time scheduled for running the
activity. Furthermore, time necessitates the breaking down of the lesson into

manageable stages.

A lesson plan serves different purposes. The main purpose of a lesson plan is to
provide a clear direction towards managing the entire teaching and learning process,
as well as managing the environment (Shaha, 2011). A lesson plan provides
direction by way of clearly outlining the objectives, the strategies for the realisation of
the abilities and all the necessary steps to be followed during the presentation
(Fisher, 2003). Furthermore, a lesson plan indicates whether an individual or a group
of learners is supposed to carry out the practical activity, the roles that the learners
and the teacher are expected to play during the demonstration, the assessment
strategy to be used, the apparatus to be used and safety issues (Fisher, 2003). The
implication is that a lesson design is a prerequisite for the smooth integration of

practical activities in the teaching and learning of NS (DoE, 2007a).

However, a study conducted by Taylor et al. (2007) provides evidence of poor lesson
preparation by some teachers. Akerson and Hanuscin (2007) argue that poor lesson
planning is caused by the fact that teachers possess limited knowledge and
experience in as far as generation of scientific activities is concerned. Furthermore,

teachers not only seem to be failing to understand science as a process of
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generating new knowledge, but they also fail to involve the learners in the whole
scientific process (Jacobs, Martin & Otieno, 2008). This may be a result of teachers’

inadequate scientific knowledge (Taylor, et al. 2007).

The teacher carries the responsibility for designing lessons (Le Grange, 2008;
Metcalf, et al. 2009; Rodrigues, et al. 2010). In contrast, Can Sahin (2009) considers
the responsibility of designing a practical lesson plan as not only consigned to the
teacher, but to the learners as well. This sounds rather impossible, but if the skill
wherein it is argued that learners design investigations and even ask the
investigative questions is taken into account, it becomes clear that learners can be
engaged in the design process (Akerson & Hanuscin, 2007; DoE, 2011). The
engagement of learners as a component of the designing team benefits the learners
by making them aware of the expectations of the teacher, aware of what to do next
during the activity and also enables them to construct background knowledge from
which to perform an activity. This proves that it is possible to involve the learners in

the designing process (Robertson, 2007).

Although lesson design is an obligatory exercise of the teacher (Frost, 2010), in the
South African situation, Onwu and Mogari (2004) found that lesson design continues
to be characterised by a lack of structure and the absence of activities that promote
development of investigative and questioning skills. The studies conducted by Onwu
and Stoffels (2005), and Stoffels (2005, cited in Lelliott, et al. 2009) disclose that the
lessons which science teachers prepared for large, under-resourced classrooms in
the Limpopo Province were typically traditional and teacher-centred. A similar
situation was revealed by a study conducted in nine secondary schools in
Mpumalanga wherein eighteen video-taped science lessons were identical to the

lessons prepared during the Pre-C2005 days (Rogan, 2004).

Worse, a study conducted by Bantwini (2009) reveals that some teachers do not
prepare lessons before getting to classrooms. Bantwini (2009) explains further that in
the Post-1994 system, it has become possible for teachers to do whatever they like.
The prohibition or ban by teacher unions on subject advisors from visiting
classrooms resulted in some teachers no longer bothering to prepare lesson plans

(Bantwini, 2009). It seems that the banning practice affected even school-based
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authoritative figures, such as HoDs, to the extent that they became reluctant to
monitor lesson plans. It seems that some teachers realised that this loophole existed

and decided to use it for their own advantage.

In short, a well-designed practical task lesson incorporates all the necessary
aspects, which include the theme, the goals to be achieved, the resources for the
achievement of the set goal, and the methods and steps for carrying out the task
(Millar, 2004). Millar (2004) further highlights that a practical task lesson plan needs
to indicate the appropriate strategies to be employed, i.e. showing whether the
activity is to be done by an individual or a group of learners (Millar, 2004), otherwise
it is unclear how the activity is planned to unfold. A lesson plan is succeeded by the

implementation thereof.

2.5 Implementation of practical tasks

In South Africa, there is still a lot of work required in curriculum implementation
(Rogan & Grayson, 2003). The reason is that implementation of visionary and
educationally sound ideas embedded in the policy documents, often proves to be a
slow and hard process (Rogan & Grayson, 2003). Once curriculum implementation
becomes slow and difficult, it obviously affects the development of scientific skills in

learners.

Schools often take the importance of practical tasks for granted (Barber, et al. 2011).
Moreover, Barber et al. (2011:27) argue that the way practical tasks are treated
makes it is hard to answer questions such as, “What is the purpose of this practical?”
or “What is the purpose of practical work in Science lessons in general?” Millar
(2004) attempted to answer questions such as these sometime ago. According to
Millar (2004:8), the main business of practical work in the teaching and learning of
NS is to assist the learners make links between what he refers to as two “domains of
knowledge: the domain of objects and observable properties and events on the one

hand, and the domain of ideas” on the other hand, as represented in figure 2.1.
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Domain of real objects
and observable things <:> Domain of ideas

Figure 2.1: Practical work: linking two domains of knowledge (Millar, 2004)

The suggestion here is that objects need to be presented to the learners, especially
during practical sessions, in order to draw their attention to a phenomenon, to isolate
and scrutinise the different parts of it, and finally communicate to show how the
learners think about these objects (Millar, 2004). The intention is to develop
connection between an observation and a way of thinking about it, and also the link
between the world and a mental representation of the world. Perhaps this is why the
literature defines practical tasks in a way that associates it with activities that often

take place in a laboratory (Barber, et al. 2011).

Practical work is not restricted to a single environment like a laboratory. Millar
(2004:2) explains that practical task integration is not confined to a school laboratory
with sophisticated apparatus, but it also occurs in a classroom or in “an out-of school
setting”. Van der Valk and de Jong (2009) support the point raised by Millar as, for
example, a learner may carry out practical task demonstrations at home or in the
field studying aspects of biology (Millar, 2004). Still, the literature shows that some
primary school teachers are often quite reluctant to use the outdoors as a teaching
environment for science practical tasks (Lindemann-Matties, et al. 2009). According
to Lindemann-Matties et al. (2009), this behaviour is reinforced by a lack of

confidence in doing science.

In the US, the DoE (2009) values the importance of using resources during practical
work in teaching and learning. However, Hattingh et al. (2007) disagree that the
undertaking of practical tasks depends solely on the availability of physical resources
like scientific apparatus, and a laboratory. In short, they do not value resources as
absolutely essential. To cement their argument, Hattingh et al. (2007) argue that the
availability of resources without other supportive interventions produces minimal

outcomes. Simply put, this means that even if the resources are available, if the
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teacher is not capable of using them, the learners may not develop skills. | strongly
agree with this taking into account the study conducted by Rogan and Aldous in
Mpumalanga. Rogan and Aldous (2005) discovered that almost all the schools which
participated in their study had some scientific apparatus and other schools even had
well-equipped laboratories, yet, they found that in some cases, the apparatus had
not yet been unpacked or used since being received at certain schools. Surprisingly,
some of the interviewed teachers often blamed a lack of apparatus and laboratories
as a stumbling block towards doing more practical tasks. This raises the question

whether the lack of resources really is a stumbling block.

Furthermore, the literature shows that learners develop scientific skills much better
when they are actively involved in an activity (Michael, 2007). In fact, learners need
to be fully engaged in activities that involve their minds and hands in a real-world
setting (Maree & Fraser, 2008; du Toit, et al. 2008). The responsibility of the teacher
is to provide guidance by showing the learners how to handle equipment, how to
interpret data as well as how to reach conclusions based on the activities done
(Millar, 2004; Van der Valk & de Jong, 2009). Fisher (2003) warns that the guidance
the teacher gives should not lead to obvious solutions or expectations.

There are serious challenges faced by teachers in the implementation of practical
tasks in general apart from a lack of resources. One challenge is that most teachers
are forced through uncontrollable circumstances to teach science even though they
are not science specialists themselves (Akerson & Hanuscin, 2007). Sometimes,
such science teachers never had any kind of hands-on experience in science
teaching when they were still at teacher training or when they were at school
themselves (Rogan & Aldous, 2005). In most cases, when non-science specialist
teachers or teachers inexperienced in terms of hands-on science teaching attempt to
teach science practical tasks, they end up perpetuating the kind of science teaching
they themselves experienced at school and during their teacher training (Rogan &
Aldous, 2005).

Insufficient time devoted to practical task implementation surfaces as another
challenge alongside inexperience (Lindemann-Matties, et al. 2009). Realistically,
some practical activities demand more time for execution (Barber, et al. 2011).
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Therefore, the allocation of a short period of time for doing such practical activities
may prevent some activities from happening or may cause activities to happen at a
faster rate, which makes it difficult for the learners to get enough practice (Frost,
2010). Again, teachers opt for time-saving short cuts to learning once they realise
that the time to do a particular practical exercise is limited (Barber, et al. 2011), for
example, the findings of an investigation conducted by Olitsky (2007) indicate that
teachers could not visit every group of learners during practical activities due to time
constraints. Consequently, learners end up being restricted from learning more
important skills (Lindemann-Matties, et al. 2009). Barber et al. (2011) consider time

planning as an important aspect for the effective implementation of practical tasks.

In contrast, the performance in schools which offer adequate time for science
teaching and learning is better than those who did not. A good example is Russia,
which devotes a lot of time to science work ranging from sixteen to fifty-four hours
per week in different semesters (Rybakova, 2008). The learners, therefore, have
ample opportunities to practise different essential skills necessary for independent
research (Rybakova, 2008).

Above all, the development of strategies to ensure perennial quality and the effective
implementation of practical tasks is a necessity (Frost, 2010). However, Barber et al.
(2011) warn that development of effective strategies for the smooth implementation
of practical tasks, as one way to ensure full implementation of the NS curriculum,
may often be encountered as a challenge by different schools. Frost (2010) suggests
some appropriate strategies for skills development in learners, which include the
teacher presenting with confidence; assurance of safety for both the teacher and
learners; awareness of the possible distraction caused by the equipment;
engagement of learners in dialogue about what is happening and finally, taking the

class beyond what they can see (Frost, 2010).

Apart from the aforementioned strategies, the literature reveals other very important
and complementary strategies, such as the division of learners into small and
manageable groups of four to five members per group (Millar, 2004; Shaha, 2011).
Here, each group or group member is given an opportunity to participate actively

(Kotze, 2008). Olitsky (2007:35) argues that if the learners are not given a chance to
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participate during the practical work process, they end up not feeling “a sense of
membership associated with Science”. Ultimately, science will not become a
component of their identity and, therefore, the learners will in the future be unlikely to
seek out interactions that relate to science (Olitsky, 2007).

Another effective strategy is addressing a limited number of learning objectives
rather than multiple objectives at a time (Barber, et al. 2011; Ingram, 2010).
However, addressing learning objectives may be problematic if teachers experience
difficulties in identifying them (objectives). Usually, when teachers experience
difficulties or are unclear about what the learning outcomes for a particular practical
activity might be, instead of bothering to find out, they rather opt to substitute a
practical lesson with theory (Barber, et al. 2011). The fact is that learners learn better
when they know, understand the objectives and also “have a clear vision of the

programme they are involved in” (Bantwini, 2009:179).

Finally, the literature shows that the use of concrete tasks or real problems is very
important (DoE [US], 2009; Shaha, 2011; Donkor, 2011). However, real problems
have to be accompanied by precise instructions about what the learners are
supposed to do (Donkor, 2011). To communicate or explain to the learners what they
have to do may help them to think objectively and understand real problems much
better (Le Grange, 2008; Shaha, 2011). In other words, the teacher has to explain to
learners why a particular activity is going to be done, what it is that learners are
expected to discover and also the techniques needed to look deeper into the
phenomenon. According to Millar (2004:13), explanation not only makes the learners
feel that they understand the question and how the equipment they have to use
operates, but more importantly, it makes the learners more effectively “minds-on” as
well as “hands-on”. This means that learners completely attend to the task mentally

and physically.

The literature indicates instances where practical work is avoided altogether
(Cheung & Yip, 2004; Millar, 2004; Rogan, 2004). In Hong Kong, a report from the
Teacher Assessment Scheme (TAS) supervisors for the ‘Advance Level Chemistry’
indicates that “a number of teachers stopped organising practical work for students

well before the academic year ended”, whereas some teachers went to the extent
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that they did not even organise any preparative experiments throughout the two year
course (Cheung & Yip, 2004:154). Similarly, in South Africa, the results of a study
conducted by Rogan (2004) in nine secondary schools in Mpumalanga show, in
terms of practical tasks, that most of the schools did not even engage in the lowest
level of practice. Also, in the Eastern Cape Province, a survey was conducted in
1998 in rural Grade 7-12 schools and the results indicate that teachers did not bother
to do science practical tasks given that there was a deficiency of scientific apparatus
(Muwanga-Zake, 2009). Apart from a lack of apparatus, once teachers realise that
they are unclear about the learning outcomes for a particular practical activity, they
are easily tempted to quickly search for “time-saving short cuts” which often
culminate in the substitution of practical lessons with theory lessons (Barber, et al.
2011:27). Interestingly, not all schools avoid practical task implementation. The
literature reveals that certain schools throughout the world attempt to do it, despite
the fact that some schools seem to operate under severe circumstances such as a

lack of appropriate resources.

In South Africa, for example, a study that Rogan (2004:174) conducted in twelve
Mpumalanga primary and secondary schools during 2002 showed that the “doing of
science”, that is practical tasks were attempted, but were often low in standard and
did not even go beyond observation and simple measurement. Also, Hattingh et al.
(2005) confirm what Rogan finds regarding practical activities in schools in the
Mpumalanga Province not being administered the way in which meaningful hands-on
practical work is anticipated to be carried out. Lastly, Fraser and Maguvhe (2008)
conducted a study of blind and visually impaired learners in South African at eleven
special schools to find out how science developmental process skills in outcomes-
based classrooms take place. The results of that study show that the kind of practical
activities done were confined to very simple and elementary exercises that provided
little intellectual challenge and did not call for advanced problem—solving skills
(Fraser & Maguvhe, 2008). These cases show that indeed some schools attempt to

implement science practical tasks despite challenging conditions.

According to Hattingh et al. (2005), learners are rarely involved in meaningful hands-
on practical work. Basically, the findings of part of the Mpumalanga Secondary

Science Initiative (MSSI) project show that the only type of practical work which
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might be taking place is teacher demonstrations while the learners just observe what
they (teachers) do (Hattingh, et al. 2005; Hattingh, et al. 2007; Rogan & Aldous,
2005). In summary, the literature shows that many South African so called science
classrooms, particularly in rural areas, are characterised by the “conservative
teaching method” (Maree, et al. 2006:239), often referred to as the “chalk —and —talk”
approach to teaching (Aldridge, Laugksch, Seopa & Fraser, 2006:59). The
disadvantage of this type of practice is often a lack of learner performance
improvement resulting from poor alignment between the intended and the

implemented curriculum (Lelliot, et al. 2009).

South Africa is not the only country experiencing this type of a problem. In the
Netherlands it has also been found that teachers sometimes apply “a cookbook”
approach to teaching science practical tasks (Van der Valk & de Jong, 2009:831).
Normally an approach of this nature allows learners to follow instructions, sometimes
without even understanding or using the chance to rethink the purpose of the skills
they have been taught previously (Van der Valk & de Jong, 2009). Akerson and
Hanuscin (2007) discourage the use of cookbook activities since they do not
promote effective science teaching and learning.

In some countries, practical tasks play a pivotal role in the teaching and learning of
science (Abrahams & Saglam, 2010), England is a good example. A study
conducted in secondary schools in England and Wales on the views of teachers
towards the use of practical tasks reveals performance improvement in science and
especially in practical work (Abrahams & Saglam, 2010). According to the research
findings, an improvement in learners’ practical work performance was influenced by
teachers’ development of a positive attitude towards science (Abrahams & Saglam,
2010). In addition to contributions made by positive attitude development,
considerable time and money is spent on teaching science through practical work
(Abrahams & Saglam, 2010).

Additionally, in the UK there is the programme called the Triple Science Support
Programme (TSSP) which is delivered by the Learning Skills Network (LSN) on
behalf of the government’s Department of Education (Barber, et al. 2011). The

purpose of the programme is to help schools, managers and teachers to improve the
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effectiveness of the practical science that they offer. What | noticed as very important
about this programme is the fact that the UK science teachers have the opportunity
to comment on the way they teach practical work, which could possibly allow positive
intervention strategies to take place. According to Barber et al. (2011), ever since the
programme started in 2007 there is an improvement in terms of practical tasks
teaching and skills development in learners. Again, there is development of positive

attitudes towards practical tasks teaching and learning.

Although practical work integration takes place in some countries, the literature
reveals certain fallibilities accompanying its implementation. Noticeable aspects in
this regard include teachers’ memorisation of science content or cookbook activities
engagement (Akerson & Hanuscin 2007; Maree, et al. 2006; Van der Valk & de
Jong, 2009). Practice of this type led Hume and Coll (2008:1202) to suggest that
“practical work in school science bears little resemblance to inquiry as practised by

scientists”.

Ismailov (2010:4) suggests that the quality of the NS teaching has to be improved on
all levels in order to address serious problems like “global warming and the shortage
of energy resources”. Therefore, practical tasks, being an essential component,
should be improved to raise the quality of science education. To improve practical
tasks, the professional development of teachers is essential.

2.6 Professional development

Educational transformation in South Africa caused the nature of the introduced
curriculum and contexts in which teaching and learning operate to demand “shaping
and reshaping of teacher roles, functions and responsibilities” (Lelliott, et al.
2009:55). These roles include practical tasks and should therefore be scrutinized to
understand the demands on science teachers. A review of practical tasks integration
is driven by the fact that traditional educational approaches usually fail to recognise
the characteristics of 21% century learners, let alone addressing the educational
needs of the new society in which they live (Can Sahin, 2009). Therefore, it is proper
to review the activities of teachers because they are the implementers of the

curriculum (Hattingh, et al. 2005).
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Professional development of science teachers is indispensable (Akerson &
Hanuscin, 2007). According to Van der Valk and de Jong (2009), the route to
abandoning or minimising the traditional practice of teaching science is to equip
teachers with sufficient knowledge of new curriculum contents and methods. In the
Netherlands “a school-based professional development trajectory (PDT)” was
developed with the intention of helping teachers to learn how to give “students space
as well as structure” (Van der Valk & de Jong 2009:830), the same applies to
England. In 2010, England introduced a science programme called About Getting
Practical-Improving practical work, which offers free local Continuing Professional
Development (CPD), particularly to science teachers based at both primary and
secondary schools so that they “deliver a wider range of high-quality practical work
that they teach” (Barber, et al. 2011:27).

Later the effectiveness of the programme was checked through conducting a study
in schools from the London boroughs of Tower Hamlets and Greenwhich (Barber, et
al. 2011). The results were positive: teachers were “very reflective and were able to
see how, by focusing on improving the clarity of the learning outcomes when doing
practical work, they could enhance” the way the learners learn science (Barber, et al.
2011:32). Possibly, the behaviour of teachers changes once they (teachers) are
exposed to professional developmental programmes (Walczyk, Ramsey & Zha,
2007). According to Walczyk et al. (2007) teachers then begin to consult sources of

instructional innovation and that may help to improve the quality of NS teaching.

In South Africa, professional development programmes have been initiated, such as
the Continuing Professional Teachers Development (CPTD) programme, which is
managed by the South African Council for Educators (SACE) through the mandate of
the National Policy Framework on Teacher Education and Development (NPFTED)
of 2007, and the National Planning Commission’s (NPC) National Development Plan
released in August 2012. The aim of this programme, inter alia, is to ensure that all
professional development programmes contribute more effectively and directly to the
improvement of teaching and learning. Although many of the programmes introduced
by the South African government are not meant specifically to develop science
practical work teaching like the one in England, they however contribute significantly

in promoting science teaching. The creation of the Ministry of Science, Technology
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and Culture, which declared 1998 and 2000 as years of science and technology,
serves as a good example (Muwanga-Zake, 2009). Furthermore, the government
established science centres, for example the Giyani Science Centre in the Limpopo
Province, and the Johannesburg Science Centre in the Gauteng Province, which

allow schools to visit and access science services free of charge.

Indeed, in as far as science practical work is concerned in South Africa, there are
enormous gaps to be filled (Rogan, 2004). However, the filling of gaps is done in

conjunction with assessment.

2.7 Practical tasks assessment

In general, assessment is a vehicle or mechanism for the realisation of educational
improvement (Van Aswegen & Dreyer, 2007). In this study, practical task
assessment is considered as a process of gathering information about the
development of scientific skills in learners (DoE, 2007a). Therefore, assessment is
closely related to the scientific skills taught and learned (Van Aswegen & Dreyer,
2007). Consequently, assessment should become a continuous activity that forms an
essential component of science teaching and learning (DoE, 2007a; du Toit et al.,
2008; Le Grange, 2008). Being continuous simply means that practical task
assessment is not “an end in itself” (Van Aswegen & Dreyer, 2007:26) or an “add-on”
activity (Blom, 2008:14). Rather, assessment is meant to be an “on-going” activity
(Ornstein & Hunkins, 2004:354).

The main purpose of practical tasks assessment is assurance that learners are well
prepared to demonstrate scientific skills (Clough & Olson, 2008). To demonstrate
scientific skills properly, first and foremost, demands improvement of the teaching of
science practical skills which teachers are expected to teach and assess during the
academic year (Van Aswegen & Dreyer, 2007). Improvement of science practical
skills teaching contributes greatly towards preparing learners to participate in a
society in which science and technology play a significant role (Clough & Olson,
2008). Importantly, assessment helps a teacher to realise the strengths and
weaknesses of the teaching approaches that they use (Cheung & Yip, 2004).

Simultaneously, assessment helps to convey a legitimate message to learners about

35

© University of Pretoria



their strengths and weaknesses in the subject matter so that they in turn focus

attention on the ability in which they did not do well (Van Aswegen & Dreyer, 2007).

Assessment of practical tasks serves as a catalyst for the enrichment of the science
curriculum offered in schools (Cheung & Yip, 2004). Therefore, it is extremely
important for science teachers to develop valid and reliable practical task
assessment instruments capable of disclosing information about the level of skills
development (Michael, 2007). Without doubt, practical task assessment needs
careful planning (DoE, 2010b). The task of planning assessment is the responsibility
of the teacher (DoE, 2007b; Towndrow, 2008). However, the work of planning can
involve the learners as well (Van Aswegen & Dreyer, 2007). On this note, Van
Aswegen and Dreyer (2007) argue that learners should have a say in as far as the
whole assessment planning process is concerned. According to Woolfolk (2007), the
practice of allowing the learners to participate actively in the practical assessment
process increases effective learning. The reality is that learners are often excluded in
the assessment planning aspect. The results of a study conducted by Van Aswegen
and Dreyer (2007), which was aimed to analyse English Second Language (ESL)
teacher educators’ current assessment, revealed that learners did not have any say
or choice in the formulation of assessment criteria and also the types of the

anticipated products.

Significantly, the design of practical task assessments should be learner-centred
(Fraser & Maguvhe, 2008; Matthews & McKenna, 2005). The implication of this is
that when designing an assessment, teachers should take into account the age, sex,
and level of language and knowledge of the learners who are supposed to do the
task (Matthews & McKenna, 2005). Van Aswegen and Dreyer (2007) support the
idea of taking into account the knowledge gained and the skills developed by the

learners, that is, the outputs.

The key issue is to take into account the particular goal or objective to be achieved
and the techniques that are to be used when planning practical task assessment
(Abraham & Saglam, 2010). Consideration of the objective and techniques gives the
teacher an advantage to indicate to the learners the skills to be assessed, the

resources needed, whether the activity needs group or individual scoring and the
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scoring procedure, or the criteria that will be used to evaluate achievement of the
skill or final product (DoE, 2007b; Kotze, 2008). However, practical task assessment
has disadvantages as well. Matthews and McKenna (2005) point out many loopholes

in practical work assessment, including bias and unfairness.

Fundamentally, there are five different types of assessment (DoE, 2007b), however,
this study is limited to only two types since they are often used to provide information
based on the teaching and learning process. These types, namely formative and
summative assessment are discussed separately to avoid confusion and at the same
time to help the reader to understand how each operates. Undeniably a relationship
exists between formative and summative assessment (Eubanks, 2009), however,
more attention is devoted to formative assessment because of the pivotal role it

plays throughout the academic year.

2.7.1 Formative assessment of practical tasks

Formative assessment of practical tasks is an activity through which a teacher
gathers information about the development of learners’ scientific skills on a regular
basis (DoE, 2007b). What this means is that formative assessment has the potential
to reveal the success of the approaches used and how learners acquire knowledge
and skills during the teaching and learning process (Van Aswegen & Dreyer, 2007).
Ruiz-Primo and Furtak (2007) affirm that formative assessment is capable of directly
enhancing learning because it occurs during practical activities. In support of this,
Towndrow (2008) states that formative assessment involves daily tasks whereby
learners conduct experiments in support of formal instruction. However, in my
understanding, assessment becomes formative when the information collected
during the process is in turn utilised to adapt the teaching and learning of scientific
skills to meet the needs of the learners. Certainly formative assessment is a source
of useful information for teachers to develop scientific skills in learners and to guide

learners’ future actions and thinking.

Furthermore, formative assessment is divided into two sections namely, informal
formative and formal formative assessment (DoE, 2007b). Informal formative
assessment provides information concerning how the learners understand and

develop skills on a continuous basis (DoE, 2007b; Towndrow, 2008). Usually,
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informal formative assessment occurs when the teacher creates an opportunity for
the learners to answer questions orally or to demonstrate abilities consistently and in

a way that makes information available immediately (Ruiz-Primo & Furtak, 2007).

Apart from oral questions, skills developmental information is instantly gathered
through classwork, homework, investigations and small assignment that learners do.
Informal formative assessment takes the form of teacher-learners interaction or
teacher-small group interaction, or even teacher-learner interaction (Ruiz-Primo &
Furtak, 2007). Although informal assessments are not recorded, the responses
which the learners provide enable the teacher to interpret and act immediately on the
information to support the learning process without interrupting it (DoE, 2007b; Ruiz-
Primo & Furtak, 2007). The advantage is that the teacher is able to make
judgements instantly as to whether learning takes place as planned or not. As a
result, a teacher is able to teach the skills which were not well captured again using

a different teaching approach (Clough & Olson, 2008).

In contrast, formal formative assessment commences usually when the learners are
actively engaged in doing an activity planned previously in order to gather
information about learning and teaching in a simple way (Van Aswegen & Dreyer,
2007; Ruiz-Primo & Furtak, 2007). Simply put, an assessment instrument is planned
in the form of tests, rubrics or projects. Normally, an assessment of this nature is
directed at all the learners or a group of learners at a planned time. The intention is
to assess specified skills throughout the teaching and learning process rather than
waiting for a specific assessment period, especially the end of year examination
period (Le Grange, 2008). Fundamentally, formal formative assessments give the
teacher time to step back to analyse and interpret the information at hand (Ruiz-
Primo & Furtak, 2007).

Importantly, formal formative assessment is recorded (DoE, 2007b; Maree & Fraser,
2008). Records provide teachers with reliable information to use, especially when
determining the competencies or abilities and progress of each learner per school
term (DoE, 2007b). Again, records help teachers to identify learning problems.
Lastly, when teachers decide on the progression or promotion of learners at the end

of the year, they use performance records as a point of reference (DoE, 2007b).
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2.7.2 Summative practical tasks assessment

Usually, summative assessment is used for accountability purposes (Eubanks,
2009). In terms of the assessment policy for NS, teachers are supposed to account
to diverse stakeholders, for example a school management team, parents, the
Department of Education and to the learners regarding performance (DoE, 2007a).
However, in as far as practical tasks assessment is concerned, the teachers account
to the school management team and to the learners. Basically, summative
assessment is administered to determine the progression of learners, for example,
from one grade to another or retention of the learners in a grade (DoE, 2007a).
However, in countries like Hong Kong (HK) and the United Kingdom (UK), school-
based assessment of practical tasks is used to supplement and complement written
examinations (Van Aswegen & Dreyer; 2007; Cheung & Yip, 2004). Therefore, it is
imperative to conduct a summative assessment. Usually this type of assessment
takes place after a long period of time, for example, during the middle of the last
school term or quarter, or at the end of a programme almost yearly (DoE, 2007b; Le
Grange, 2008).

2.8 Practical tasks assessment internationally

This section presents a discussion of how practical tasks are assessed in diverse

countries.

2.8.1 Practical tasks assessment in South Africa

Du Toit et al. (2008), as well as Maree and Fraser (2008) report that the assessment
of scientific knowledge and skills development were conducted in similar ways after
the introduction of OBE in South Africa. This statement suggests that there was no
distinction between assessment of scientific knowledge acquisition and assessment
of scientific skills development in learners, which is plausible when compared with
what the literature indicates about practical task assessment, especially during the
Pre-1994 education system in South Africa. The literature shows that practical tasks
learning was assessed mainly through pencil-and paper classroom tests and
examinations or standardised tests and examinations (Blom, 2008; du Toit, et al.
2008; Le Grange, 2007).
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Emphasis was given to scientific knowledge mastery rather than the ability to
demonstrate skills (Hattingh, et al. 2005). The teachers expected learners to
demonstrate evidence of knowledge mastery by way of recalling or regurgitating
scientific concepts in tests and examinations (Hattingh, et al. 2005). The statistical
evidence was used for selection, ranking, grading, sorting and certification of
learners rather than to support teaching and learning (Maree & Fraser, 2008; Wa
Kivilu, 2004).

With the introduction of C2005, which was outcomes driven, the focus shifted from
what it used to be to what learners can do with their acquired scientific knowledge
and skills (Clough & Olson, 2008). The emphasis shifted from content mastery to
demonstration of potentials or abilities in a real-life situation. The shifting of focus
necessitated the transformation of assessment policy. Although C2005 was later
changed to the RNCS, which shortly became known as the NCS, the focus on ability
to apply the developed scientific skills in a real-life context remained unchanged.
Even after an amendment of the NCS into CAPS, scientific skills development and

application remained a focal point.

The assessment policy for NS regarded assessment as an integral component of
teaching and learning (DoE, 2007b; du Toit, et al. 2008; Van Aswegen & Dreyer,
2007). Additionally, the policy expected the NS teachers to assess and evaluate
scientific skills in the learners on a regular basis (du Toit, et al. 2008; Le Grange,
2008), demanding at least one formal practical task assessment per quarter during
the academic year (DoE, 2007b).

Practical skills development should be assessed differently from the way knowledge
acquisition is assessed. According to the DoE (2007b) and Le Grange (2008),
development of practical skills is better assessed while a learner(s) is freely creating,
producing and doing something, for instance an experiment by himself or herself in a
real context, rather than when recalling information (DoE, 2007b; Le Grange, 2008).
On this note, Le Grange (2008:172) highlights that teachers should conduct a “direct
observation of learners’ practical abilities”. The indication is that teachers have to
observe and rate or allocate a score(s) while a learner(s) is busy performing or

demonstrating a particular skill in a real-life context. In addition to this, teachers were

40

© University of Pretoria



expected to assess the end products which the learners were capable of achieving

during the academic year (DoE, 2007b).

The literature shows that some NS teachers in South Africa seem to have opted to
carry out “business as usual” (Wa Kivilu, 2004:3) whereby tests and examinations
which dominated traditional assessment practices still occupy the central stage after
the curriculum changes (du Toit, et al. 2008; Maree & Fraser, 2008). Indeed, the use
of pencil and paper assessments may still be practiced, but it has been highly
criticised (Clough & Olson, 2008). Measuring skills in this manner leads to questions
such as the following: Do assessment instruments designed by teachers diagnose
the problems learners often encounter when doing science? Do such assessment

instruments promote the development of 21 century skills?

Nevertheless, teachers are expected to use a variety of appropriate assessment
techniques when assessing the development of learners’ skills (DoE, 2007b). These
expectations invite several questions, such as: Are Natural Sciences teachers
applying different techniques when assessing the development of learners’ skills?

Are teachers able to apply a variety of assessment techniques?

2.8.2 Practical tasks assessment in other countries

In the Republic of Ireland, schools’ development of scientific practical skills was
assessed through written papers in the Learning Certificate examination in the past
(Bennett, 2001; Matthews & McKenna, 2005). There were many challenges, for
example, failure to yield high quality results, dropping humbers of learners choosing
to learn physics and chemistry, as well as teachers turning their attention to
minimum skills and techniques that are often repeated in the practical examinations.
Consequently, a feasibility study based on practical skills assessment was
introduced in the Republic of Ireland (Bennett, 2001; Matthews & McKenna, 2005).
The feasibility study entails two systems of practical task assessment, namely, the
Chemistry Group and the Physics Group of teachers (Matthews & McKenna, 2005).
The responsibility of the Chemistry Group is to assess development of skills related
to the doing of chemistry activities, whereas the Physics Group assesses learners

based on physics related skills.
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In the first place, a practical task assessment is divided into three phases, namely,
assessment of practical notebooks, understanding of experimental procedures and
generic practical skills (Matthews & McKenna, 2005). To discourage teachers from
focusing on minimum skills, which were commonly repeated in the examinations; to
promote fairness and the development of high quality skills in learners, the Republic
of Ireland introduced a system that involves visiting or external examiners (Matthews
& McKenna, 2005). The visiting examiners and the moderators compare and discuss
the marks allocated to individual learners to finally reach a consensus. Marks for

each activity are recorded separately.

The system of school-based practical task assessment which is used in Hong Kong
is more or less similar to the one used in the Republic of Ireland. Hong Kong uses
the Teacher Assessment Scheme (TAS) for assessing practical skills on a
continuous basis (Cheung & Yip, 2004). Just like in the Republic of Ireland,
chemistry teachers are responsible for assessing the development of chemistry
related skills at school level during the academic year (Cheung & Yip, 2004).
Furthermore, a statistical moderation procedure is used mainly to adjust “internal
practical marks against the A level Chemistry theory” which each learner achieved
from the external examination conducted (Cheung & Yip, 2004). The findings of the
study conducted by Cheung & Yip (2004) indicate that science teachers viewed
school-based assessment of learners’ practical skills as much better compared to

the external, time-limited practical examinations that learners used to write.

Consequently, a team of consultants from Britain, Australia and Hong Kong,
commissioned in 1998 by the Hong Kong Examination and Assessment Authority
(HKEAA) to review the operation of TAS in Hong Kong, recommended that TAS
should be expanded to the Hong Kong Certification of Education (CE) Examination
(Cheung & Yip, 2004). The commission further suggested the inclusion of other
internal assessment activities like in-class tests and problem-solving investigations in
TAS. Confirming that TAS was performing well, the IBM Corporation, which was
tasked afterwards to inquire about the operation of TAS, recommended that it (TAS)

has to be extended to cover even non-practical assessment tasks.
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Finally, Singapore uses the Science Practical Assessment (SPA), which is school-
based (Towndrow, 2008). This strategy is designed to promote understanding of
scientific concepts, encourage learners to actively participate in the scientific skills
teaching and learning process and also to develop potential skills related to
laboratory work (Towndrow, 2008). Therefore, learners are assessed on a daily
basis during practical task performance. Singapore introduced the SPA system after
realising that the method of measuring the development of scientific skills in learners
through “a centralised and externally set, one-time practical assessment”, which
normally promotes rote memorisation of actions and procedures, was not yielding

the expected fruitful outcomes (Towndrow, 2008:904).

2.8.3 Challenges to practical tasks assessment

The South African national assessment policy for the Natural Sciences addresses
issues related to assessment of knowledge and skills in general. It seems there is no
policy dealing specifically with how practical tasks should be assessed. Unlike in
South Africa, in other countries there are educational policies responsible for the
enhancement of scientific skills development by way of learning hands-on activities
and important skills related to laboratory investigations (Towndrow, 2008), for
example, there is SPA in Singapore and TAS in Hong Kong.

However, this does not mean that in these countries tests and examinations have no
role to play in practical tasks assessment, tests and examinations still play an
essential role. Similarly, tests and examinations still have a role to play in the Post-
1994 NS curriculum, that is, in the C2005, RNCS and CAPS. Although they are
important, Joffe (1993, as cited in du Toit, et al. 2008) warns that it is not advisable
to use them beyond what they are intended for. Can Sahin (2009) argues that 21
century assessments have to be used to measure 21 century skills.

According to Woolfolk (2007:54), the traditional tests and examinations assess skills
that have “no equivalent in the real-world”. The greatest challenge is that written
practical tests and examinations show an inability to assess or cover all the essential
scientific skills (Blom, 2008; Cheung & Yip, 2004). For instance, Cheung and Yip
(2004) argue that written practical tests and examinations are unable to validly

assess whether a learner can handle and use scientific equipment in a safe manner,
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can observe the colour changes during a titration or can measure accurately by
using real apparatus. Such shortcomings support views that tests and examinations
sometimes test few skills or competences (Smith, Wood, Coupland, Stephenson,
Crawford & Ball, 2010). Conversely, Hattingh et al. (2005) and Torgeson, MacSuzan,
Beare and Tanr (2009) criticise the assessment of practical work, especially when it
is done through the use of multiple-choice tests and examinations. Therefore, Taylor
et al. (2007:1068) hold the belief that centring science education on test scores will
eventually cause “more harm than good, as creative and insightful teachers are
robbed of their individuality for the sake of schedules, conformity and those dreaded

test scores”.

A limitation of the variety of practical tasks is another factor that necessitates written
practical tests and examinations criticism (Cheung & Yip, 2004). The literature
reveals that teachers tend to confine their practical teaching in schools to a limited
number of practical activities, especially those that are usually repeated in tests and
examinations (Barber, et al. 2011; Cheung & Yip, 2004; Matthews & McKenna, 2005;
Towndrow, 2008). Hong Kong, the Republic of Ireland and Singapore have
addressed this problem, but in some parts of South Africa it is still happening
irrespective of the fact that the pace-setter clearly prescribes practical tasks.
Curriculum coverage is adversely affected since only a few selected practical
activities receive attention. A practice of this nature deprives learners of the
opportunity to practise and acquire sufficient scientific skills (DoE, 2011). According
to Fu-Yun, Yu-Hsin and Tak-Wai (2005), the practising of scientific skills consistently
is one of the essential conditions which, when present, almost always facilitates

effective learning.

The literature indicates that the best way to assess practical tasks is to use a scoring
rubric or a checklist (DoE, 2007b; Kotze, 2008; Moskal, 2003; Van Aswegen &
Dreyer, 2007). A rubric is described as a scoring tool for qualitative rating of practical
tasks (DoE, 2007b; Jsnsson, 2008; Van Aswegen & Dreyer, 2007). Van Aswegen
and Dreyer (2007) further compare a rubric with road signs simply because of its
capability to make the learners aware of what they already know, what they aspire to
know and how to know what they want to know. Additionally, rubrics give the

learners an opportunity to assess and correct themselves, assess the work of other
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learners and to develop self-confidence (Van Aswegen & Dreyer, 2007). An
important question is: Do teachers really use rubrics when assessing development of

skills in learners and how often?

A rubric is developed by a teacher or a teacher together with the learners (Moskal,
2003; Van Aswegen & Dreyer, 2007). Moskal (2003) emphasises the discussion of
scoring a rubric between the teacher and the learners prior to the administration
thereof. The key issue is that the teacher has to indicate in advance whether he or
she intends to use holistic or analytical scoring (Joénsson, 2008). In holistic scoring,
the teacher uses a single scale to evaluate and make a general judgement of the
quality of performance or the product as a whole (Jsnsson, 2008). All the dimensions

in a given task are assessed collectively or simultaneously. In as far as analytical
scoring is concerned, the teacher ascribes a score to each of the dimensions, for
instance, cognitive, psychomotor, and effective which are assessed in the activity
(Jonsson, 2008).

However, good care is needed when holistic scoring is engaged. Le Grange
(2008:172) warns that it is important to balance between direct observation of
learners’ practical skills and the final product, as a weak correlation in terms of
assessments based on products of practical work and assessments based on direct
observation of learners’ practical abilities often results (Le Grange, 2008). However,
assessment based on products of practical work is the most favoured method simply
because it saves time. Finally, the results of an assessment need to be produced

and given to the individual learner.

2.9 Assessment feedback

Assessment feedback is information received from an administered assessment
(Clough & Olson, 2008; DoE, 2010a). During the year, formative assessment is used
to yield information about learner performance and the results are communicated to
the parents and people in authority (DoE, 2010a). Assessment outcomes reveal to
both the teacher and learners part of the work performed well (by learners) and that
which still needs further attention (Mwanzia & Miano, 2004). Again, teachers should

use assessment outcomes for the further planning of teaching and learning.
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Furthermore, Mwanzia and Miano (2004) explain that feedback enhances effective
learning and teaching. The implication is that a teacher uses the results and
prioritises the next instruction by way of building on what the learners have mastered
while simultaneously attempting to close the existing knowledge and skills gaps (Van
Aswegen & Dreyer, 2007). Again, a teacher has the responsibility of communicating
feedback to the learners who are expected to use the outcomes as a mirror to reflect
on their performance (Van Aswegen & Dreyer, 2007). What this means is that
feedback on outcomes enables learners to realise any gaps that exist between the
knowledge and skills they have currently acquired and what has been set for them to
achieve. Furthermore, learners should use feedback to guide them when exploring

actions appropriate to achieve set goals.

Therefore, critical feedback is a necessity (Van der Valk & de Jong, 2009). Critical
feedback implies that a teacher gives feedback based on the specific areas in which
a learner did not perform well. A teacher has to provide specific comments based on
the mistakes made and also specific suggestions towards performance
improvement. Ideally, positive feedback encourages both the teacher and the learner

to move to the next level of learning.

The literature shows that feedback can enhance effective learning if it is
accompanied by quick, fair and constructive comments and not just numerical
figures (DoE, 2010b; Ruiz-Primo & Furtak, 2007). Usually, teachers use comments
which do not give clear directions as to what to do next. For example, teachers often
use comments like “Good job” or “well done” (Clymer & Wiliam, 2007:41). Such
comments do not improve the performance and understanding of learners (Clymer &

Wiliam, 2007) as they are uninformative and not user friendly.

Additionally, the traditional feedback, which is characterised by grades, marks and
scores only, is perceived as ineffective because other teachers, including other
stakeholders in education, cannot work out exactly what skills learners still need to
improve by mere judging of the marks or scores (Clymer & Wiliam, 2007). Even the
learners themselves may not guess the skills which are lacking and how to improve
the situation by judging numerical figures and closed comments. Explicit explanation

of what the results entail, rather than reporting only, is important.

46

© University of Pretoria



Significantly, feedback can be both constructive and destructive depending on how
teachers use it (Clymer & Wiliam, 2007; Ruiz-Primo & Furtak, 2007). The findings of
a study conducted by Klyger and Dellisi (1996, cited in Clymer and Wiliam, 2007)
found that the type of feedback that focuses on task rather than on the person
contributed greatly towards the performance of learners. In a study conducted by
Clymer and Wiliam (2007) in which teachers made constructive comments on the

feedback, there was high performance improvement.

Feedback is a fundamental tool and it can be more effective if supplemented by
constructive comments (Clymer & Wiliam, 2007). Furthermore, feedback is
accompanied by recording as learner performance should be recorded or

documented for use when necessary.

2.10 Theoretical framework

A theoretical framework is the lens through which a researcher can see, understand,
analyse and interpret a situation according to a predetermined scheme of linked
constructs (McMillan & Schumacher, 2006). Similarly, Smyth (2004) explains a
theoretical framework as a research lens which helps the researcher to better
develop an awareness and understanding of the situation under scrutiny and further
communicate this to others. To develop an awareness and clear understanding of
practical task integration at school level, | then based this study on the theory of
curriculum implementation developed by Rogan and Grayson (2003). The theory of
curriculum implementation consists of a large number of aspects which collectively
contribute towards the NS curriculum implementation, of which practical work forms
part of the profile of implementation (Rogan & Aldous, 2005). Although this study is
based on the theory of implementation, however, attention is directed much on the
profile of implementation. The structure of the framework of Curriculum

Implementation is presented in figure 2.2
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Figure 2.2: Framework of Curriculum Implementation (Rogan & Grayson, 2003)

Figure 2.2 shows the constructs of the Curriculum Implementation framework

developed by Rogan and Grayson (2003). The Curriculum Implementation theory

comprises three major constructs, namely a profile of implementation, capacity to

innovate, and outside influences, that is, support from outside agencies. The

framework has been successfully used in different studies (Lelliott, et al. 2009;
Rogan, 2004; Rogan & Aldous, 2005; Scholtz, Watson & Amosun, 2004). Each one

of the three constructs can be used independently to assist in understanding,
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analysing and communicating the degree to which the national policy for the Natural
Sciences is realistically implemented in South Africa (Rogan, 2004; Rogan & Aldous,
2005; Rogan & Grayson, 2003). Even though the three constructs seem different, in
reality they are very much interrelated, and as a result they support each other
(Rogan, 2004; Rogan, & Aldous, 2005).

However, two constructs, namely, the profile of implementation and the capacity to
innovate are bolded because these constructs relate to what the current study is
analysing. To enable the reader to quickly locate, amongst others, the two constructs
and the sub-constructs which this study is based on, | decided to put them in bold
letters. This action does not mean that the other sub-constructs of the selected
constructs are not important in this study; they are very important and not completely
separate from the identified sub-constructs. This is because this study is concerned
with what they teach and how teachers act when they try to develop learners’

scientific skills.

The profile of implementation constitutes the nucleus of this study. The profile of
implementation comprises four sub-constructs, namely, the nature of classroom
interaction (which is about what teachers and learners do in relation to one another
during practical activity demonstrations), science in society (which relates to the
application of science in society), science practical work (nature of science practical
work) and lastly, assessment practices which are utilised to evaluate the functionality
of science (Rogan, 2004; Rogan & Grayson, 2003; Hattingh, et al. 2007). In the
current study, the focus is on practical work and assessment because they relate to
the main concern of this study, namely to understand how teachers integrate

practical tasks when teaching NS.

Fundamentally, the four sub-constructs per se are closely related and they support
each other (Hattingh, et al. 2007), for example, practical tasks at school level
involves activities that are related to everyday life in society; take place in a real life
context that usually involves the teacher and learners; and finally, these activities
need regular assessment to measure the development level of the skills (Rogan &
Aldous, 2005).
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The capacity to innovate as well forms an integral component of this study. This
construct comprises four sub-constructs, namely physical resources, teacher factors,
learner factors and school ethos and management (Rogan, 2004). Since the focus of
the study is directed on investigating the integration of practical tasks, the sub-
constructs, namely, learner factors and school ethos and management receive less
attention in this study. Finally, the construct ‘outside influences’ is not addressed
because the major concern was not to understand how outside factors influence the
development of learners’ skills. The construct outside influences comprises five sub-
constructs: professional development, provision of resources required for innovation,
change forces (which in essence relates to types of pressure and support
experienced), direct support to the learners within the particular situation, and
possible monitoring strategies (Rogan, 2004). However, aspects like physical

resources and professional development also contribute to the capacity to innovate.

To maintain and sustain the ultimate aim of understanding the manner in which
teachers integrate practical tasks when teaching NS in Grade 7, | decided to
artificially separate and discuss the sub-constructs which bear relevant information.
Therefore, | put aside the construct of outside influences and other sub-constructs
that are not related to this study. This enabled me to confine my study to the sub-
construct called science practical work (Rogan & Grayson, 2003; Rogan & Aldous,
2005). To show how practical tasks integration occurs in reality, | coupled the sub-
construct with other sub-constructs like assessment, professional development,
physical resources, and management borrowed from the sub-construct school ethos
and management. Furthermore, each of the four sub-constructs operates at levels of
complexity ranging from one to four (Rogan and Grayson, 2003). The levels of
science practical work and assessment, shown in table 2.1, played a major role in
the data analysis and interpretation.
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Level | Types of science practical work Types of assessment

1 » Teacher uses classroom » Written tests are given that cover
demonstration to help develop the topic adequately.
concepts.

» Teacher uses specimens found in the » Tests are marked and returned
local environment to illustrate lessons. promptly.

2 » Teacher uses demonstrations to » Questions are based on practical
promote a limited form of inquiry. work.

» Some learners assist in planning and
performing the demonstrations.

» Learners communicate data using
graphs and tables.

3 » Teacher designs practical work in » Assessment is based on more
such a way as to encourage learner than one written test. Other forms
discovery of information. of assessment might include:

» Learners perform guided discovery reports on activities undertaken,
type practical work in small groups, creation of charts and improvised
engaging in hands-on activities. apparatus; reports on extra

» Learners write a scientific report in reading assignments.
which they justify their conclusions in
terms of the data collected.

4 » Learners design and do their own » Performance on open
open investigations. They reflect on investigations and community-
the quality of the design and collected based projects are included in the
data, and make improvements. final assessment.

» Learners can interpret data in support » Learners create portfolios to
of competing theories or explanations. represent their best work.

Table 2.1: Four levels of complexity in science practical work and assessment:

A classification framework (Rogan & Grayson, 2003).

The key issue is that the levels are linked to each other (Rogan & Aldous, 2005).

However, they gradually introduce an increasing emphasis from level one towards

learner-centred approaches (Rogan,

2007). The increasing emphasis clearly

indicates the way in which the learning responsibility gradually shifts from teacher-

directed to learner-centred, as envisaged in the reformed curricula (DoE, 2011,
Hattingh, et al. 2007; Le Grange, 2008; Fraser & Maguvhe, 2008). However, the
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levels are not linear or prescriptive (Rogan, 2004; Rogan & Grayson, 2003). What
this means is that none of the levels instruct a teacher to do any activity at any given

point in time (Rogan, 2007).

All the levels in this table are equally important. They only differ in their degrees of
complexity, for example, level 4 practices are more sophisticated than the practices
in level one up to three (Hattingh, et al. 2007; Rogan, 2004). A noticeable factor is
that level four appears to occupy the highest position in terms of learner involvement
in science practical work. The assumption is that the learners who have reached
level four are capable of doing practical work independently (Rogan, 2004). Perhaps,

this is why Hattingh et al. (2007) consider practices in this level as learner-centred.

Fundamentally, the levels three and four correspond well with the activities and the
expected outcomes outlined in the Natural Sciences policy documents, mainly for the
Grade 7 learners to perform (DoE, 2007b; 2011). Due to the correspondence of the
levels and the outlined practical activities, | therefore applied the levels three and

four mostly as guidelines during data analysis.

2.11 Summary

Science practical skills form a critical component of NS teaching and learning (DoE,
2007; 2011; Abrahams & Saglam, 2010; Shaha, 2011). The literature highlights that
effective scientific skills development in learners is possible on the condition that
lesson planning is taken care of; and that learners are fully engaged in activities
requiring manipulation of apparatus and advance problem-solving in a real-life
situation (Barber, et al. 2011; du Toit, et al. 2008; Fisher, 2003; Fraser & Maguvhe,
2008; Maree & Fraser, 2008; Taylor, et al. 2008).

Additionally, presentation of practical tasks demands that enough time be devoted to
it (Frost, 2010; Barber, et al. 2011)). Frost (2010) argues that the allocation of short
periods of time for doing such practical activities may prevent some activities from
happening or may cause activities to happen at a faster speed whereby it becomes
difficult for the learners to get enough practice (Frost, 2010). According to Barber et
al. (2011), teachers opt for time-saving short cuts to learning once they realise that

the time to do a particular practical exercise is limited.
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The literature reveals that practical skills development in learners demands regular
assessment and quick constructive feedback (Clough & Olson, 2008; DoE, 2007b;
2010a; du Toit, et al. 2008; Le Grange, 2008; Van Aswegen & Dreyer, 2007). To
achieve the potential of administering effective implementation of science practical
tasks, assessment and feedback, teachers have to be consistently exposed to
capacity building programmes (Van der Valk & de Jong, 2009). The issue of capacity
building is reflected in the profile of implementation which underpins the study
(Rogan & Grayson, 2003).

It should be noted that the implementation of the new curriculum is not what one may
consider as an “all-or-nothing” proposition (Rogan, 2007:99). The implication is that it
is not always possible to correctly implement all the changes or any at all. According
to Fullan (1991, cited in Rogan 2007) practicability of curriculum implementation
depends on the presence of the next step. The indication is that success in practical
tasks implementation depends on outside influences and also capacity to innovate.
This belief of dependence on the next step is clearly illustrated in the theoretical
framework which underpins the study. Finally, the subsequent research methodology
chapter indicates the procedures that were followed when collecting data about

practical task integration in the teaching of the NS.
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CHAPTER 3

THE RESEARCH DESIGN AND METHODOLOGY

3.1 Introduction

In Section 3.2 of this chapter, | provide a full explanation of the meta-theoretical and
methodological paradigm, the application of which | found suitable to conduct a
successful investigation. Not only do | provide the paradigm upon which the study
rests, but the research design used in this study is also provided under Section 3.3.
Furthermore, Section 3.4 provides the strategy of inquiry. | also provide a description
of the sampling procedures that were followed when selecting the research sites and
the participants in the study. Section 3.5 provides the data collection methods
appropriate for carrying out the investigation, as well as an indication of the strengths
and weaknesses of each research method. In Section 3.6, | describe the procedures
followed when analysing the collected data. In Section 3.7, | present the
methodological norms which were used to justify the trustworthiness of the study,
while in Section 3.8 the reflexivity of this study is presented. In support of the
methodological norms, | provide the ethical considerations in Section 3.9, after which
| then close the chapter with the limitations of the study followed by the summary in
Sections 3.10 and 3.11 respectively.

3.2 Meta-theoretical paradigm: Interpretivism

Since this study is based on the integration of practical tasks, | therefore needed to
understand what teachers actually do in reality and how they do what they do to
ensure quality development of practical skills in their learners. For this reason, |
chose to conduct the investigation from an interpretive perspective. The interpretive
paradigm is viewed as a tradition that seeks to “understand the meaning of human
experiences” (Vivar, McQueen, Whyte & Armayor, 2007:65). Cohen, Manion and
Morrison (2007) argue that the meaning of human experiences is better understood
when the words and actions of the participants are taken into account. The
integration of practical tasks involves actions (doing) and words (both written and

verbal). Moreover, the participants used words when responding to the questions
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about integration. Therefore, | found the interpretive paradigm fit to use in this study
simply because it allowed me to observe the actions and also to listen to what the
participants had to say about practical task integration. It is undeniable that to
successfully trace and find out what the participants actually did or have done to
integrate practical tasks when teaching Natural Science (NS) demanded an
understanding of the words and actions that were involved in the process. Without
understanding these words and observing the teachers’ actions as they unfolded,
perhaps it would have been difficult or impossible to interpret how the development

of process skills in the learners of the chosen Grade 7 classes was accomplished.

The participants used written words when implementing the curriculum. In fact, the
documents passed down from the national Department of Education to school level
are in a written form. In this case, the lesson plans served as good examples of such
school-based documents, meanwhile the Natural Science (NS) curriculum policies
and the pace-setters served as good examples of the national and the provincial
documents that were provided to schools in a written form. Again, the participants
used words to give instructions and guidance to the learners during the integration
process and also to respond to the interview questions, for example. Additionally, the
demonstration of practical tasks involves actions; naturally, there is no way in which
practical tasks could be demonstrated without involving actions of some sort. The
combination of words and actions therefore results in the development of process
skills in learners. Therefore, observing the actions performed during the
demonstration processes, analysing the available documents and interviewing the
teachers gave me a better understanding of how integration happens in reality in the

classroom.

After comparing the argument raised in the first paragraph with the aim of this study,
| became convinced that the route to understanding how process skills are
developed in learners is through taking the words into account and at the same time
observing the actions that occurred throughout the integration process. Therefore, |
chose the interpretive paradigm as the lens through which to understand how
integration unfolds in general. However, meaningful understanding of words and
actions depends on what the researcher identifies as the focal point towards which

he will direct all of his efforts. This is feasible when a single issue is targeted in order
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to unearth its reality. Since the aim in this study was to find out and understand how
process skills were developed in learners, | therefore focused more on what actually
transpired in the integration of science practical tasks. In general, the intention was
to establish reality through interpreting the process skills practices.

The accessibility of words and actions was indispensable in this study and required
the use of proper strategies. In this study, | used limitation as my first strategy to
reduce the number of the participants as this enabled me to focus on the richness
and depth of the data. Then | organised the investigation into a small and
manageable number of four participants (three participants withdrew their
participation). Limitation was used as a strategy so that | would have ample time to
regularly interact and also manage the interaction process with the participants. This
helped me to obtain trustworthy responses to the research questions. Constructing a
guality picture that truly reflected process skills development in the first level of the
senior phase while taking into account the complex questions which the study aimed

to address (Bassey, 1999) was a challenge.

The second strategy, interaction, was informed by the limitation strategy discussed
above. The interaction strategy enabled me to get close to the participants and
access the words and actions that I might not have been able to access from a
remote position. McMillan and Schumacher (2006) explain that the interaction
strategy gives the researcher an advantage to interact with each of the sampled
participants at close range. However, when opting for the interaction strategy, | took
into account the interpretivist argument that emphasises symbolic interactions
(Shacklock & Smyth, 1998). In support, Cohen et al. (2007:21) consider interaction
of this nature as to see “inside the person and to understand from within”. To
understand the participants from within, | opted to work as closely to the participants
as possible. At the same time, | had to do whatever was required to enable the
participants to freely present whatever related to the development of process skills in
their learners as the idea was to create a productive situation. By creating a
functional situation, | wanted to capture the rich data provided by the participants and

then work through the collected data.
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Furthermore, the interaction strategy resulted in the establishment of a powerful
relationship between myself as the researcher and the participants. Cohen et al.
(2007) explain that the interaction between the researcher and the participants
results in the creation and promotion of social life on a continuous basis.
Significantly, the meetings that | held with the participants enabled us to get together,
get to know each other, socialise and share views on the NS process skills
integration on a continuing basis. Fundamentally, the interaction yielded fruitful
outcomes in the sense that | succeeded in gathering the data that | was looking for.
Additionally, | managed to explore, diagnose, understand and generate answers out

of the words and actions used during the integration process.

However, the crucial role which time played in the study cannot be undermined. A lot
of time was needed, especially when collecting data and finally building actions and
words into a reliable picture. This could have been the case due to the fact that the
interpretive paradigm is non-statistical (Venter, Higgs, Jeevanantham, Letseka &
Mays, 2007). On that note, | prepared myself from the beginning to spend an
adequate amount of time reading through the documents, observing and listening
closely to what the participants said or actions they performed to integrate practical
tasks into a real life situation. To succeed in doing this, | had to frequent the research
site more than once, and again, | had to spend a reasonable amount of time dealing
with data collection, transcription of recorded voices into texts, triangulating as well
as analysing and interpreting the research findings. | spent time attempting to paint a

picture in a written form.

3.3 Methodological paradigm

In this section, | present the discussion on how | investigated the manner in which
teachers integrated practical tasks into their strategy to teach NS to Grade 7

learners. | based my study on a qualitative paradigm.

3.3.1 Qualitative research

In this study, | used a qualitative approach. A qualitative approach allows the
researcher to focus on the actions performed, as well as to read and listen to the

words in all of their complexity as they occur in a natural setting or in a real-life
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context (Leedy & Ormrod, 2001). Therefore, a qualitative approach gave me an
opportunity to be in close proximity and have direct contact with the participants,
particularly during lesson observations and interviews. In relation to the
interpretivism paradigm, qualitative research emphasises the dynamic, holistic and
individual aspects of human experiences and endeavours to capture the very same
aspects in their entirety, taking into account the environment of the participants
(Silverman, 2000).

Both the interpretive paradigm and the qualitative approach highly value the
importance of words and actions in research. As the researcher, in order to analyse
whether the participants properly designed practical task lessons, and implemented
and assessed accordingly, | had to take into account their words and closely observe
the actions applied during the process. Understanding the words and actions as the
core component of this study enabled me to provide a concrete answer to the

research questions.

Essentially, | deeply inquired into the research setting and obtained an “in-depth
understanding” of the way integration is done and why the participants opted to
implement it in a certain way (Gay & Airasian, 2003:13). Of course, the principal
notion was not just to listen to their articulation of words and to observe the actions
of the participants and that of the learners; rather, my responsibility was to conduct
the inquiry “in a subjective biased manner”, and to analyse and interpret the words
and actions so that | could establish a trustworthy picture based on the findings
(Creswell, 2005:39). Ideally, the intention was to establish how the participants
prepared the foundation for science teaching and learning in the Further Education
and Training band through the integration of practical tasks as an important
component of the curriculum. The picture painted in this study is a true reflection of

how the participants integrated process skills in a real-life context.

However, this final research product was driven by a variety of methods such as
observations; semi-structured interviews; document analysis and the use of a
research diary to gather the data. Unfortunately, it is highly impossible to apply all of
the preceding methods simultaneously, therefore, | had to visit the research site on
several occasions, using different methods, to collect data, which would bear a
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detailed description of what the participants said and practiced where integration is
concerned. Thereatfter, | transcribed the data. Finally, as a qualitative researcher, |
applied inductive reasoning when working with the collected data (McMillan &
Schumacher, 2006). This means that | worked through what transpired at the
research site, analysed, interpreted and finally painted an absolute picture from

developing and reconstructing the data collected through diverse methods.

In summary, the interpretive paradigm and qualitative approach are concerned with
words and actions. Both the paradigm and the approach used in this study provided
double advantages to this study: the first advantage was that it gave the researcher
an opportunity to access words and observe actions at a very close range. The final
product, which was established from a combination of the findings from the
observations, document analysis and the interviews, provided the second
advantage. Reading and listening to words, supplemented by the observation of
demonstrative actions enabled me to provide a concrete solution as to how the
participants realistically integrated practical tasks when implementing the NS

curriculum in the first level of the senior phase.

3.4  Strategy of inquiry

There are different kinds of qualitative research designs choose from when
conducting an investigation, these include: case study, phenomenological, narrative,
ethnography and grounded theory (Leedy & Ormrod, 2001). In this study, | opted to
use a case study research design because it relates to the meta-theoretical

paradigm and qualitative approach used in this study.

3.4.1 A case study approach

In this study, | used an evaluative case study. An evaluative case study permits a
researcher to focus on a single event in-depth (Bassey, 1999) and gain insight into
the practices carried out (Ghauri, Gronhaug & Kristianslund, 1995). Vivar et al.
(2007:65) support the above statement as they view case study research as an “in-
depth exploration of a single case or multiple cases”. The decision to give preference
to an evaluative case study was influenced by the multiple advantages, namely, the
opportunity for the researcher to explore a single event, understand it and describe
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the existing reality. In this case, | was able to focus and gain adequate data
exclusively on how the participants integrated practical tasks into their strategy for

teaching NS to learners in Grade 7.

An evaluative case study requires a reasonable period of time to carry out, in fact,
Leedy and Ormrod (2001) argue that researchers use a case study approach
because of the abundant time available. Onwuegbuzie and Leech (2007:239)
support this argument as they speak of “prolonged engagement”. This simply means
that the researcher has enough time to frequent the research environment and
consistently interact with the participants. Due to the sufficient time available, 1
managed to interact frequently with the participants at their respective schools
collecting as much data as possible. | planned from the beginning to conduct more
than just a “hit and run” visit to the research sites (Cheung & Yip, 2004:167). Thus, |
was able to invest a reasonable amount of time investigating and compiling a report

on how the participants engaged in practical activities when teaching NS.

Cohen et al. (2007:21) view the presence of a researcher at the research site as an
advantage because the researcher is able to construct an explicit understanding of
the “subjective world of human experiences”. To get to know and understand the
situations and conditions under which the participants practised the integration of
practical abilities, | observed their actions as they unfolded in real time, and listened
as well as read the official documents the participants used. However, | conducted
all the observations as a non-participant observer (Motshegoa, 2006). In other
words, | did what Leedy and Ormrod (2001:158) consider as remaining relatively
“quiet and inconspicuous” throughout the interactions with the participants, but at the
same time | was friendly and approachable. Not only did this strategy require me to
stay silent, at the same time it enabled me to avoid interfering in what was
happening in the classroom or during the demonstrations and to rather observe and
record facts (Cohen et al., 2007). To conduct an in-depth study (Bassey, 1999), |
used the direct-observation method, which allows the researcher to collect first-hand
information in a natural setting (Leedy & Ormrod, 2001; Ghauri et al. 1995). This was
done to realise and understand what the NS documents and the participants said
about integration and what the participants actually did to ensure that the curriculum

was implemented accordingly.
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Another advantage of using an evaluative case study is its openness. An evaluative
case study allows the researcher to use diverse data collection methods, which will
be disclosed and described in full in section 3.3.3 below. An evaluative case study
allowed me to use diverse data collection methods that supplement each other in
this study. Through the application of the multiple research methods and through
using the (sufficient) time available, | managed to guard against missing essential
events and information that collectively contributed towards a better understanding of
how practical task integration really unfolds.

Besides the variety of methods, the context in which the events unfolded, that is, the
physical environment and social factors that have bearing on the environment added
information to an extent that a fully fleshed picture emerged (Leedy & Ormrod,
2001). Bassey (1999) indicates that the case study design is not only used
favourably today, but was used by researchers during the 20™ Century because of its
uniqueness and its capacity to help the researcher understand complexity in a

particular context.

Even though the case study design is user friendly, it has its shortcomings. Bassey
(1999), and Leedy and Ormrod (2001) share a common agreement that the major
weakness of the case study design is the difficulty in generalising the results to other
similar situations, especially when only a single case is involved. With respect to this

precaution, the results in this study are therefore particularised.

3.4.2 Sample and sampling procedures

In this sub-section of the chapter, | present a discussion based on the two samples
established and the procedures followed in this investigation. Firstly, | present the
school sample, followed by the participant sample.

3421 The sampling of schools

The schools used in this study were purposively sampled. Initially, seven public
primary schools were purposefully sampled, although | ended up with only four
schools participating due to reasons beyond my control. Before some of the

participants (two male and one female) withdrew their participation, the sample
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comprised of one previously disadvantaged primary school located in a deep rural
settlement, two primary schools situated in one township, one farm primary school
very close to a town and three multi-racial urban primary schools located in two
different towns. Due to the withdrawal of three of the participants, the sample
covered one previously disadvantaged rural primary school, one township primary
school, one farm primary school and one multi-racial urban primary school. The
sampled schools operated under diverse economical conditions and environments,
however, the need to investigate how 21% century science process skills were

integrated at particular schools remained strong.

| had to constitute the sample considering the common features or characteristics
which the schools possibly shared. Silverman (2000) highlights that it is possible to
take into account the available features when sampling schools for participation in a
research project. Before embarking on the actual task of sampling the participating
schools, | carried out a dual- purpose visit of each of the three identified circuits.
Firstly, the purpose was to seek permission from the circuit manager to conduct the
research within the circuit. The second purpose was to ask the circuit manager to
recommend schools within his or her jurisdiction that qualified to participate in the
project. After | had explicitly explained the reasons behind the investigation and also
the type of schools that | had earmarked for participation, without hesitation, the
circuit manager recommended certain schools considering the characteristics or
gualities stipulated below. Based on the information from each circuit, | then visited
each of the ten schools on the list that | compiled after consultation with the circuit
manager. Immediately after | completed visiting the schools and taking notes, |
carefully selected the qualifying schools, taking into account the availability of the
characteristics which together suggest that the national curriculum implementation
occurs in schools accordingly. Eventually, | ended up with the seven best schools
out of the list of ten. Three schools were dropped because of sharing or falling within

one category, which may be small, medium or big school for instance.

The features or characteristics considered when establishing the sample included:

e The geographical location. The geographical factor played a significant role
in establishing the sample for this study, the reason being that the financial

support given to public schools in South Africa by the post-1994 education
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system differs drastically with the manner in which the pre-1994 education
system funding took place. Currently, the democratic South African
government allocates norms and standards funds on a sliding scale to public
schools, irrespective of the geographical situation unlike during the pre-1994
government whereby most of the schools for black people, of which schools in
rural areas constituted a great number, were financially poor. A possible lack
of resources such as finance and physical facilities may influence teaching

and learning at a school in one way or another.

On this note, | tried as much as possible to avoid dominating the study with
only one sector, for instance, previously disadvantaged rural schools or urban
schools. The intention of this study was to conduct an inclusive research
study whereby schools from diverse backgrounds equally stood a chance to
participate in this project. This was developed from the realisation that South
African public schools have legitimate rights to spend the norms and
standards funds on learner support materials available, for example.
Therefore, | sampled the diverse schools taking into account that the
geographical location no longer served as an absolute barrier to curriculum

implementation.

The school organisation. In research, a well organised school is regarded
as a symbol of the functionality of management and leadership (Hattingh, et
al. 2005). There are, of course, various factors which may be considered
when determining the organisation of a school. To ensure that the sampling
process was easy and feasible, | considered the cleanliness of the
surroundings of the school, control at the main school entrance, the
availability of sports grounds, fences, classroom infrastructures, toilets
structures, sanitation, directive signs or boards, running or tap water,
electricity and a school uniform as my determining factors. The availability of
most of the listed items signified the functionality of the school management
and leadership and therefore, | had no doubt that the NS curriculum
implementation, of which teaching and learning of the scientific process skills

constitute the backbone, was taking place effectively.
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e The size of the school. The learner enrolment for 2013 was used as the
determining factor for the selection of the participating schools. Ultimately, big,
medium and small schools all qualified for participation in this study. The
school size was used to avoid focusing only on schools with high or low

enrolment, for example.

e The school’s accessibility. Furthermore, selection was determined by the
school’s accessibility. | as the researcher reside far away from some of the
schools within the province, therefore | considered this factor bearing in mind
that sometimes, as a researcher, | might have been forced to frequent more
than one participating school within a limited period of time to conduct field
work. | did not want lack of travelling expenses and time constraint to be a
barrier to the investigation.

These features serve as the cornerstone of sample selection. The availability of the
features or the characteristics discussed above made it seem to me as the
researcher that the school management and leadership functioned well. The
availability of many of the above mentioned features convinced me that the NS

Curriculum implementation was effective.

3.4.2.2 The sampling of teachers

When selecting the participants, | used purposeful sampling. Purposeful sampling
allows a researcher to focus on particular identified aspects. By opting for purposeful
sampling, | managed to channel my focus towards selecting the NS teachers in
Grade 7 classes only. However, the selection was informed by the availability of
certain earmarked characteristics that should have been embodied by each selected
teacher. First, the qualifying teacher should have taught NS for more than two years,
this implies that teachers from different race groups, gender, school environments
and with different teaching qualifications, but who have at least two years teaching
experience in NS, were considered for this study (see chapters 3 and 4; and tables
3.1and 4.1).
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In addition to this, a reputational-case was used to construct a more relevant sample.
McMillan and Schumacher (2006:319) describe reputational-case as a way of
selecting aspects of a particular phenomenon that are “knowledgeable and
informative”. However, the reputational-case design was seldom used as some
prevailing conditions did not warrant the application of a reputational-case design, for
example, at schools D, E and G it was not necessary to consider selecting the
participants by reputation since only one teacher was responsible for teaching NS in
each school. Rather, the reputational-case design was more effectively implemented
when sampling the participants at schools A, B, C and F. Each of the principals at
these schools recommended the participants. The principal at School B
recommended a teacher who was on sick leave, whereas at School C, the principal
recommended the head of the department of science (commonly referred to as the
HoD), Teacher C in this regard, to participate. At that time, Teacher C substituted for
the class teacher for the sampled class. In fact, there was more than one class and a
number of teachers responsible for teaching NS at schools B, C and F. However, the

principals opted not to recommend the other available teachers.

Again, a reputational-case design was applied when sampling the participating
classes, although only schools A, B, C and F were affected. Sometimes the
principals or the participants themselves recommended the classes which qualified
for participation, for example, only the classes in which NS is taught in English were
recommended, with specific reference to schools B, C and F. In this way, the
reputational-case design made important contributions to this study as it made it
easy to identify informative participants in a situation such as the one at schools A,
B, C and F. Nevertheless, | checked and analysed the performance track record in

NS of each individual participant.

Finally, | managed to establish an inclusive sample. In other words, the constructed
sample embraced small, medium and big schools. Additionally, the sample had one
black female and two white male teachers based in the multi-racial urban schools,
two black male teachers from the township schools, one black male teacher from a
farm school situated near a town and one black male teacher from a rural school.

However, the female participant could not continue participating due to poor health,
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whereas two male participants, one from the multi-racial school and another from the
township school, decided to withdraw their participation. The table below presents

the participants’ information.

Pseudonym | Gender Academic Qualifications Teaching NS Attended
for experience | Teaching NS
Teacher experience worksho
in grade 7 p
Teacher A Male SPTD (Specialised in 11 yrs 6 yrs Yes

Science Teaching), ACE
Diploma, B. Ed (Hons).

Teacher B Female N/A N/A N/A N/A

Teacher C Male A four year Diploma in 23 yrs 23 yrs Yes
Education. No science
teaching qualification.

Teacher D Male SPTD, FDE, ACE Diplomain | 28 yrs 2 yrs Yes
Mathematics Intermediate
and Senior Phase, Certificate
in FET Mathematics Literacy.
No science teaching
gualification.

Teacher E Male SPTD,(Specialised in 20 yrs 3yrs Yes
Science Teaching) Advance
Teacher’s Diploma
(Educational Guidance), B.

Ed (Hons)
Teacher F Male N/A N/A N/A N/A
Teacher G Male N/A N/A N/A N/A

Table 3.1: Participants’ credentials

Table 3.1 illustrates the pseudonym, gender, qualifications, number of years in the
teaching industry, experience in teaching NS to Grade 7 classes and workshop
attendance. One important element which deserves mentioning in the table is the
unbalanced list of participants: the list is dominated by male teachers. This is not that
surprising as the majority of female teachers, particularly in primary schools within
the three circuits of education identified for this study, offer educational lessons in
the foundation phase, and only a limited number of female teachers who teach
Grade 7 teach NS.

In as far as training for the implementation of the National Curriculum Statement
(NCS)(new curriculum in South Africa) is concerned, all the selected participants
attended short training courses scheduled for 120 minutes per day or sometimes
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they attended two day weekend workshops which aimed to alleviate the challenges

encountered by teachers when attempting to implement the policy (DoE, 2002).

All the teachers that | approached expressed their interest to participate in the study.
None of the participants were forced to sign for membership in this project. After the
initial meeting with the selected participants, | visited the schools regularly to
establish and strengthen my relationship with the participants as well as the
headmasters. Not only did | succeed in building and strengthening these

relationships, | familiarised myself with how each school operated.

35 Data collection methods

As a qualitative researcher, | opted to apply a variety of research methods and tools
in this study (Silverman, 2000). The principal aim was to obtain as much credible and
justifiable data as possible about practical task integration. To justify the aim, | used
research tools and distinctive data collection methods. The research methods
utilised included documents analysis, lesson observations and interviews. In addition
to these, | used a research diary to supplement the three data collection methods. In
short, to obtain relevant and sufficient data on practical task integration, | used
semistructured interviews, lesson observations and document analysis as the
principal data collection methods, supported by the research diary, which was used
minimally. The decision to apply a variety of methods is influenced by the
researcher’s beliefs. Venter et al. (2007) hold the belief that proper use of scientific

methods is the only path to knowledge acquisition.

The application of a variety of research methods further gave me an advantage to
utilise triangulation as my main technique to detect patterns (McMillan &
Schumacher, 2006). They also argue that triangulation is one principle of qualitative
research which allows a researcher to examine the data in many ways through

moving backwards and forwards among codes.

Additionally, | used different research instruments for the smooth application of the
three research methods. | used an interview schedule (see appendix D.1),

observation schedule (see appendix C, Section A and B) and document analysis
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schedule (see appendix A). The digital recorder and video tape were used to capture
as much data from the events as possible during the observations and the interviews
sessions. Data was collected in a sequential order. Firstly, data was collected from
the appropriate documents which the teachers used for teaching NS to their Grade 7
classes. Secondly, data was collected through lesson observations followed by
semistructured interviews. Lastly, the research diary was used throughout to capture
information which was sometimes not possible to capture through the other three

methods mentioned in the preceding paragraphs.

3.5.1 Document analysis

This section presents a discussion on document analysis. Document analysis was
the method used in corroboration with lesson observations and semistructured
interviews during the data collection. These methods equally contributed towards the
findings. By selecting this method, | was well aware that every implementer of the
NS Curriculum was bound to have supportive documents such as the policies and
lesson plans, as well as the performance recording documents which actually

provided evidence about practical task implementation.

Therefore, | categorised the primary sources necessary for the implementation of the
curriculum into two groups (see Chapter 4, Tables 4.2 and 4.4). However, the two
groups of documents are intertwined and support each other. | reviewed, critically
analysed and compared the contents of the documents to yield the anticipated
trustworthy information for this study (Ornstein & Hunkins, 2004). The official
documents in Table 4.2 were supplied to public schools in South Africa by the
Department of Education. McMillan and Schumacher (2006) indicate that documents
such as these are abundant in organisations and they are used for external
communication. The documents collectively indicated the process skills identified for
Grade 7 learners, the time for implementation and the assessment procedures.
Table 4.4 includes supplementary documents which the participants had designed
taking into account the guideline provided by the departmental documents in Table
4.2. In principle, the participants developed school-based documents, for example,

lesson plans, taking into account the NS Curriculum Policies.
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However, the data collected from all the documents played a pivotal role throughout
the entire study. The intention of focusing attention on the documents in Table 4.4
this time around was simply to gather as much information as possible concerning
what the participants actually did to ensure effective process skills development in
the Grade 7 learners. Moreover, this strategy of concentrating on the documents in
Table 4.4 was fruitful in the sense that it enabled me as the researcher to establish
whether the participants kept to the National Curriculum Statement Policy and
principles in their integration of practical skills or not.

The data gathered from the collection of the documents contributed significantly to
making me aware of, and helping me to understand the practice of process skills
development in reality. Even though the documents were recognised as contributory
resources in terms of data provision, however, they sometimes bore weaknesses
just like other data collection methods. One notable weakness of document analysis
is that it may be incomplete, or it may share the researcher’s bias (Creswell, 1994).
Despite the weaknesses of this method, | found document analysis contributory in
the sense that information regarding the specified process skills for the Grade 7
learners, designing of the practical task lesson and assessment of process skills
development surfaced. This exercise would have been difficult to execute without
documents of this nature. Therefore, the contributions made by document analysis in

this study are highly recommended.

The files of the participants ensured that the documents appeared in both the tables
as an assurance that the NS Curriculum, the process skills included, received the
necessary attention. The documents were necessary for implementing the NS
curriculum effectively for the benefit of the Grade 7 learners, and many of the

participants kept these essential documents in their files.

3.5.2 Lesson observations

Because | was very much interested in observing what the participants actually did
during practical task presentations, | developed an observation schedule (see
appendix C). An observation schedule helps to provide a number of categories which
a researcher uses to record what he or she observes in reality (Brown & Dowling,

2001). Then | developed an observation schedule which was used in the study
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following the guidelines or observation schedule for science practical work as
designed by Frost (2010). Through the help of the observation schedule and the
video tape, | therefore managed to conduct two practical lesson observations with
each participant.

As a researcher, | used a direct observation method to collect data during the
demonstration (Leedy & Ormrod, 2001). The principal reason behind the use of the
direct observation method was to collect first hand information about practical task
integration in a real setting (Ghauri, et al. 1995). However, a qualitative researcher is
flexible, which implies that as the researcher, | had the freedom to choose any
technique or option available, that is, either to be a non-participant or an active
participant. Again, a researcher can act “either as a relative outsider or, as a
participant observer” (Leedy & Ormrod, 2001:158). Although | had a variety of
options available to use, | found that a non-participatory techniqgue was more suitable
for this study (Motshegoa, 2006). This technique enabled me to remain relatively
“quiet and inconspicuous” throughout the interactions with the participants, but at the
same time | was friendly and approachable (Leedy & Ormrod, 2001:158). This
means that | was not actively involved in what the participants and the learners were
actually doing, although | was present in the setting. The idea was to allow events to
unfold smoothly without any interference and to have an adequate chance to
observe and record facts (Cohen, et al. 2007). In short, the idea was to fully observe
the classroom procedures and thus was able to gather the data presented in this

research study.

3.5.3 Semistructured interviews

| was not only interested in observing what the participants were doing, rather, | was
also interested in asking them what they thought about practical tasks integration.
Therefore, interviews were conducted to find out what these teachers thought about
practical tasks integration (Patton, 1990). Interviews serve a multi-functional
purpose, for example, they enable the researcher to actually investigate complex
issues thoroughly, they facilitate the personal involvement of the researcher during
data gathering and further grant an opportunity to probe, prompt and clarify issues
(Brown & Dowling, 2001).
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In order to find out what these teachers really thought, | conducted two
semistructured interview sessions with each participant (Bassey, 1999; Charles &
Mertler, 2002; McMillan & Schumacher, 2006; Silverman, 2000). The semistructured
interviews included the orientation and post observation conducted with each of the
participants. The orientation interviews lasted approximately 10 minutes with each of
the participants. The reason why | conducted the orientation interview for this
amount of time was to orientate the participants and myself, explain the nature and
purpose of the research as well as ethical considerations of the research process.

However, to accumulate accurate data during the semistructured interviews I
therefore placed the entire process squarely under the control of the guideline
provided by predetermined interview questions (Ghauri, et al. 1995; Leedy &
Ormrod, 2001; McMillan & Schumacher, 2006; Merriam, 2002). This guideline is
commonly known as an interview schedule (see appendix D.1 and D.2). Conversely,
Creswell (2005:10) views such a guideline as an “interview protocol”. The implication
is that one common route has to be followed when interviewing the participants.
Simply, | prepared the questions which | intended to use with the participants before
interviewing them (Charles & Mertler, 2002). By so doing, | created a guideline for
the interviews that prevented participants from veering away from the topic, or simply
chatting. The leading questions in this study consisted of seventeen items which all
four participants responded to (Appendix D.2). However, this guideline did not
prevent me from asking probing questions for more clarity and elaboration, rather, it
simultaneously assisted me to minimize bias while collecting data (Ghauri, et al.
1995). Perhaps this is why Bassey (1999) views semistructured interviews as a

flexible and productive tool.

A digital-recorder was used as the main instrument for capturing data in the form of
responses to semistructured interview questions in each case. The instrument
played a pivotal role because through it I managed to capture information
immediately and analyse it at a slower pace in my own time without pressure or fear
of missing important information or events as they occurred. It was not always
possible to use a digital-recorder to capture certain information, for instance, the
number of learners who could not attend the lesson. The responses were recorded

and were later transcribed and analysed. The aim was to provide a detailed
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supplementary description based on (1) the design for practical lessons, (2) the
presentation of practical skills in a real-life situation (3) and lastly the assessment of

practical skills development in learners.

Consequently, the necessity of sufficient time cannot be overemphasised as a lot of
time is needed to collect, transcribe, analyse, construct, reconstruct and finally
generate a body of valuable and reliable data that corresponds well with data
collected through other research methods. The rationale is that post-observation
semistructured interviews are mainly scheduled to obtain accurate data that make
significant contributions to answering the research questions (Bassey, 1999;
Creswell, 2005; Devlin & Gray, 2007; Vivar, et al. 2007). For that reason, | had to
spend approximately one to one and a half hours (60 to 90 minutes) interviewing
each participant.

The semistructured interviews were conducted at a convenient time and date for
both the participants and myself. A collective agreement was also reached by both
the participants and myself before conducting the interviews in the venues which
were used. | interviewed Teachers A and E in my car, which was then parked within
the premises of the school, Teacher C in his office and Teacher D in the classroom.

The classroom was the same one that was used during the lesson observations.

3.5.4 Research diary

As a qualitative researcher, | used a research diary to record data which contributed
to this study, however, it was used minimally in this study. The diary was used to
record any information which was impossible to capture through the digital recorder,
for example. Here, | refer to pieces of information that kept cropping up unexpectedly
from the interviews. The diary was used especially during the first day of my visit to
the individual schools. At that point, | succeeded in recording the appearance of
each school, the description of each setting, the behaviour of each school principal
and participant, as well as what | saw or overheard, particularly during my stay or
visit at each diverse school. As | continued to visit each school, unexpected events

kept on occurring and the information that was important enough to be recorded in
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the diary received attention. | also included my thoughts and feelings about the

schools and persons | had contact with in the diary.

3.6 Data analysis procedure

This section presents an analysis of the findings gathered through conducting the
semistructured interviews, lesson observations, documents analysis and diary
completion. | therefore used a content analysis technique when analysing the
collected data (Merriam, 2002). The objective was to obtain descriptive information
surrounding practical task integration with specific reference to the few chosen
Grade 7 teachers, and further than that, to gain a deeper insight into the subject
under inquiry. McMillan and Schumacher (2006) contend that content analysis allows
a researcher to actually divide data in each transcript into smaller pieces called

segments, incidents or units containing some descriptive meaning.

The data division followed a specific guideline. When analysing the data, | was
guided by the sub-constructs of the profile of implementation, which was one
construct of the Theory of Curriculum Implementation developed by Rogan and
Grayson (2003), as explained explicitly under the theoretical framework section in
chapter two of this study. Nevertheless, Leedy and Ormrod (2001:95) argue that
data are not “absolute reality” of the phenomenon under investigation, but rather
evidence of that reality. In line with this assertion, | therefore analysed the evidence
that | collected in order to understand it and to draw a picture of how practical task
integration occurs in the NS classroom.

| did not wait until a specific time before commencing with the data analysis
(Creswell, 2008). This meant that | actually began analysing the data during data
collection. Gay and Airasian (2003:9) view qualitative research data analysis as an
on-going process whereby a researcher analyses “data interpretively by
synthesizing, categorizing, and organizing data into patterns that produce a
descriptive, narrative synthesis”. In this case, the data analysis process continued
while at the same time providing me ample opportunity to search for the underlying
truth by means of establishing categories, themes and differences from the gathered
data (Creswell, 2008).
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When analysing data | actually followed the following steps:

Step 1. As soon as possible after the observations, | transcribed the data (see
appendix C, Section B) (Bassey, 1999; Silverman, 2000). Niewenhuis (2007)
supports this as he views the transcription process as conversation analysis. At this
stage, | played the video tape while listening and watching the events unfold. Each
event recorded during the lesson observations of the participants received equal
attention or treatment. When | was satisfied that | understood the tapes and the
events, | started to transcribe the events in my notebook. The same process was
used soon after the interviews. | played the digital recorder while listening the voices
and transcribing (see appendix D.2). This was not easy, especially as | was a novice
researcher, however, | succeeded in transcribing the events into text by constantly
playing, stopping and rewinding the video tape and the digital recorder in order to
capture the recorded events accurately. During this process, | often had

breakthroughs that | could add to what | had transcribed.

Step 2: | replayed the digital recorder and then the video tape to check whether the
events corresponded with the transcribed words. Above all, | wanted to find out

whether the data in the transcripts answered the research questions.

Step 3: | read each of the transcripts word by word while listening to the digital
recorder and again watching the video tape. | did this to ensure the accuracy of the
transcripts of the semistructured interviews and the observations. To further ensure
the quality of the transcripts, | then handed them to each participant for checking and
commenting. Bassey (1999) views this action as member checking. Through the
transcribed text, | was able to read the data on several occasions in order to gain a
deeper understanding of the data. Notably, | independently analysed the transcribed
interview and observations data of each individual participant. The transcribed data

from the interviews and the observations were then compared.

Step 5: The segments or codes were matched with the developed themes in the
profile of implementation. |1 checked the data backwards and forwards, making
comparisons of the data collected through the triangulated methods and then

observing the formulation of patterns.
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Step 6: | coded the entire body of the transcribed text to obtain meaning from the
data. At this stage, | used the emergent codes to examine the data deeply while
priori coding was used to identify codes from different data sources (Miles &
Huberman, 1994).

The coding process gave me an opportunity to compare the data collected through
observations, interviews, document analysis and the research diary. | compared the
data in order to understand data consistencies and inconsistencies. Creswell (2005),
and McMillan and Schumacher (2006) highlight that all data collected needs to be
scanned to constitute a general sense of the views of teacher participants, as well as

to capture recurring ideas or meanings that may build themes.

Finally, an interpretation of the findings was derived using thematic or narrative
analysis style. | interpreted the data within the framework of practical task
application, that is, lesson preparation, enactment and assessment. | then translated
the data into thick descriptive written form under the title findings in the forthcoming
chapter. The conclusion used words to paint a realistic, rich picture of the context,
the perspectives and how the teachers integrated practical works (Creswell, 2005;
Gay & Airasian, 2003) into their classroom practice. In carrying out this exercise |
made it a point that “prejudices and preconceived notions” did not gain ground to the
extent that they improperly influenced the perceptions and interpretations of the
analysed data (Charles & Mertler, 2002:184). My intention was to realise and
integrate themes and concepts into a framework that would provide an accurate and
thick interpretation of key issues that identified how teachers developed their

application of practical skills in the classroom.

3.7 Methodological norms

Quality assurance is indispensable when conducting research. In other words, the
researcher is compelled to report the steps taken to ensure that the work done is of
good quality. There are numerous strategies that can be applied to assess the
quality of the research conducted. In this study | used four criteria, namely,
credibility, dependability, conformability and transferability to ensure that the findings
in this research were academically trustworthy (Lincoln & Guba, 1985; Shenton,
2004).
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3.7.1 Credibility

Credibility refers to the “authenticity of the data” used in this research (Vivar, et al.
2007: 68). Credibility can be considered in a number of ways, however, Graneheim
and Lundman (2003) state that credibility is used mainly to check whether the data
collected and the processes followed when analysing data are accurate. To maintain
credibility in this research, | kept the transcribed data safe for reference and
consistently showed the data to the participants. By doing so, | invited corrections
and additions to the transcriptions from the participants. Researchers, such as
Shenton (2004) and Harrison, McGibbon and Morton (2001), refer to this action as
member checking. Member checking allows the participants to see, read, comment,
add and/or omit some of the existing data before the data is considered as a final
product. In short, | consistently took the transcribed work, observations and
document analysis back to the participants for auditing. Only comments that | found
extremely important and useful as part of this research study were published.

3.7.2 Dependability

Lincoln and Guba (1985), and Merriam (2002) share an agreement that
dependability or consistency in qualitative research is considered in terms of the
findings not changing. This means that the findings remain the same even though
different methods are used to obtain the data. To achieve this, | practised what
Shenton (2003:71) views as “overlapping methods”. In other words, the different

methods supported each other and finally yielded data that showed connectivity.

Additionally, 1 used an audit trail as the main strategy to intensify dependability
(Merriam, 2002). An audit trail allowed me to describe the manner in which the data
was gathered, how categorisation was done and how | arrived at the final
conclusions. The audit trail contributed to the intensification of dependability of this

study.

3.7.3 Confirmability

The concept confirmability is described by Lincoln and Guba (1985) as the extent to

which the collected data and the interpretation of the findings are grounded in events

76

© University of Pretoria



instead of the researcher’s personal constructions. To ensure this point, | kept the
raw data collected through the interviews, observation, document analysis and diary
in a safe place. In addition to this, confirmability in qualitative research highlights a
crucial element that a study that has been properly carried out enjoys confirmation
and support, not only from the researcher, but largely from other researchers who

may undertake similar studies (Vivar, et al. 2007).

3.7.4 Transferability

Transferability refers to the extent to which the research findings and conclusions in
this study can be transferred and generalised to other situations and populations
(Graneheim & Lundman, 2003; Vivar, et al. 2007). However, Shenton (2003) argues
that qualitative research findings are specific to a small number of particular
environments and individuals rather than general ones. In honour of the above
argument, | did not generalise or transfer this study’s findings to other situations,
rather, | attempted to give a clear and thick description of how NS practical works
were integrated in the four schools that participated in this study. This was done to
provide the researchers an opportunity to gain an in-depth understanding of the data,
which would make it easy for them to compare the findings with what they have

experienced or observed in other similar situations (Shenton, 2003).

3.7.5 Triangulation

All the selected data collection methods were used successfully. The data collected
through the lesson observations, semi-structured interviews, document analysis and
the diary were first checked and compared to identify similar events (Leedy &
Ormrod, 2001). Furthermore, the data or findings were transcribed, analysed,
compared, categorised and coded to ensure triangulation. The use of triangulation in
a qualitative investigation entails the involvement and validation of multiple data
collection sources and research sites (McMillan & Schumacher, 2006). Triangulation
was used as my main strategy whereby | moved forward and backward through the
codes that emerged from the data. In summary, | compared the data from the
various data sources, situations and the methods to find out if similar patterns
recurred (Creswell, 2005).
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3.8 Reflexivity

| entered the research sites expecting to see various curriculum events or activities
taking place. The events included, but were not limited to, using the curriculum policy
documents as references, the availability of practical task lesson designs, the
involvement of learners in practical activities, the use of apparatus, and participants
integrating practical tasks. | was obliged to remain subjective during the data
collection and analysis processes, that is, not to be biased. Furthermore, | guarded
against the dominance of preconceived notions regarding the various contexts, the
individual participants and the expected data. | took such an initiative because | was
aware that the dominance of preconceived notions could mislead the entire research

process.

3.9 Ethical considerations

The ethical considerations section deals with ethical clearance, informed consent,
right to privacy and honesty with professional colleagues, which every researcher
has to comply with when conducting research (Leedy & Ormrod, 2001; Shacklock &
Smyth, 1998). Moreover, adherence to ethical issues also contributed to the

establishment of a qualitative research product (Raboijane, 2005).

3.9.1 Permission to conduct research

Permission was sought from the Ethical Committee of the Faculty of Education at the
University of Pretoria, the Limpopo Province Department of Education, the District
Senior Manager and the individual school principals to conduct research in the
selected schools prior to the commencement of data collection (See appendices S
and T). After receiving a clearance certificate from the University of Pretoria, | started

with data collection in April and May 2013.

3.9.2 Informed consent

| did my best to comply with all the ethical and legal requirements that were
compulsory for this research. As an assurance of research requirements compliance,
| disclosed all the information governing the entire research process. First and

foremost, | informed the participants verbally and in writing that their participation in
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the research was on voluntary basis and therefore there would be no reward. Above
all, | made each participant aware of his or her legal right to discontinue with the
proceedings should they wish to withdraw. However, if the participants decided to
withdraw, there would be no penalty of any sort.

Furthermore, the participants were made aware of the objectives, including a full
description of how the data collection would unfold and how the application of the
digital recorder would work so that they had complete comprehension concerning
their voluntarily participation in this study. | also made the participants aware that the
transcripts and the final research product would remain available for them to check
and correct. For that reason, | emphasised that the data would serve no other

purpose except to be used in my Master’s Dissertation.

Having reached consensus with each individual participant, a consent form was
issued for signature and the participants were given a copy of this. During the
interviews, | again reminded the participants of the content of the consent form

before starting.

3.9.3 Confidentiality

| openly informed the participants that confidentiality would be consistently kept
throughout the process. This referred to keeping the information about their identity
as well as that of their schools confidential through the application of pseudonyms.
As a matter of fact, | was as flexible as possible with the participants in order to
encourage maximum participation and revelation of whatever relevant information

they could provide.

3.10 Limitations of the study

This study was strictly restricted to teachers who had more than two years
experience teaching NS to Grade 7 classes, specifically at public schools within the
Limpopo Province, however, participants from different geographical locations,
gender or race were not discriminated against. Although this study involves four
participants who form one case or unit, | had no intention whatsoever to generalise
the results (Bassey, 1999).
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3.11 Summary

The research design and methodology relevant to the investigation received full
attention in this chapter. The interpretive paradigm was applied to ensure that the
results reflected reality. To disclose this reality, | decided to approach the
investigation from a qualitative perspective. The rationale for applying an interpretive
paradigm and qualitative approach together was because both consider
understanding words and actions as key in research; words and actions constituted
a core component in this study. Additionally, | used an evaluative-case study design
because it allows a researcher to focus on a single event in-depth (Bassey, 1999).
Proper sampling procedures were followed when selecting the participants for the
study. Finally, I explained in detail the data collection methods and tools, the data

analysis, the methodological norms and the ethical considerations of this study.
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CHAPTER 4

THE RESULTS AND INTERPRETATIONS

4.1 Introduction

This chapter presents the results of the investigation carried out in this study. The
results were generated through the application of a variety of specific research
methods, which included document analysis, lesson observations, post-observation
interviews and the use of a research diary. The intention was to collect as much
significant data related to understanding practical task implementation in the
classroom as possible. Finally, the collected data was used collectively to paint a
reliable picture about practical task implementation at school level. Simply put, the
data contributed greatly in bringing to light normal practices based on what the
teachers actually did to enhance process skills development in the observed Grade 7

learners during the NS teaching process.

The research findings are presented in the following order: Section 4.2 presents the
background of the sampled schools. Section 4.3 provides a snapshot of the
behaviour of the principals of the selected schools. Sections 4.4 to 4.6 discuss the
findings in a sequential order. Finally, Section 4.7 summarises the findings discussed

in this chapter.

4.2  General information about the sampled schools

In this section, | give a brief overview of the schools sampled for participation in this
research study. In supplementation to the general overview, the profile of the schools
is provided in a tabular form (see Table 4.1 below). | provide detailed information
about each of the sampled schools in the subsequent paragraphs under each
teacher’s case, within the description of the practical task environment subheading,
which is discussed before the presentation of the lesson observation data for each
teacher. Detailed data about each sampled school is given separately under the
teacher’s case to assist the reader in obtaining a clear picture of the school in which

the practical task demonstrations unfolded.
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Seven schools were selected according to the criteria in chapter 3 for participation in
this study. The sampled schools were from diverse geographical locations, had
different financial statuses (this refers to the norms and standards funds allocated to
the South African public schools by the government), and were different in terms of
learner enrolment and laboratory facilities (see Table 4.1). In other words, the
participation list comprised big, medium and small; rural, urban, farm and township

schools.

Three of the sampled schools, with specific reference to schools B, C and F, shared
one exceptional phenomenon: they were exceptional as compared to other
participating schools in the sense that they were parallel medium schools offering
separate classes in English and Afrikaans. Perhaps, this was due to the fact that
these schools were situated in multi-racial, urban areas. The learners from the Black
and Indian communities were taught in English. In contrast, schools A, D, E and G
were dominated by learners from the Black community, however, the schools used
English as the medium of instruction. The table below presents information about

each of the participating schools.

School’s Geographical Norms and School Laboratory facilities
Pseudonym Location Standards Enrolment

Status/

Category
School A Rural Quintile 1 926 No
School B Urban Quintile 2 546 Yes
School C Urban Quintile 2 1100 Yes
School D Township Quintile 1 99 No
School E Farm Quintile 1 400 No
School F Urban Quintile 2 801 Yes
School G Township Quintile 1 1350 No

Table 4.1: The profile of the participating schools

Table 4.1 shows the code of the participating schools, the location of the schools,
their status in terms of the norms and standards funds, the current learner enrolment
and availability of laboratory facilities. Although schools A-G differ in terms of the
place of operation, the organisation of each school is commendable. School

organisation played a key role in the selection of the schools that qualified for
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participation in this study. The participating schools had classrooms, toilets, security
fences, running water, electricity, sports grounds and direction signs. The
surroundings of each individual school were clean and ensured safety and security.
Discipline seemed to have been maintained at each school as the learners were
dressed in school uniforms and behaved in an orderly manner, although, schools D
and E did not have administration blocks. Worse than this, school E had dilapidated
classroom structures and old security fences. In conclusion, schools A, D, E and G
lacked laboratory structures even though they were in possession of some scientific

equipment.

4.3 General behaviour of the sampled school principals

Before presenting the general findings from the documents supplied by each
teacher, | strongly considered including a skeletal picture of the behaviour of the
principals of each school. As the researcher, | approached seven school principals to
hear their views on participating in the proposed research study. Moreover, the plan
was to request these principals to recommend knowledgeable participants. |
disclosed my intention to use a reputational-case study design, which required each
school principal to recommend appropriate participants for the study (McMillan &
Schumacher, 2006).

| was fortunate to meet the principals of all the schools, except school B during my
first visit. My meetings with the six principals were successful and | was warmly
welcomed by the principals of the identified schools. They each gave me a chance to
explain the purpose of the visit, which | did as plainly as possible. The principals
were impressed by my presentations and they willingly permitted me to conduct
research at their schools. Furthermore, each principal satisfactorily introduced me to
the recommended NS teacher(s). Eventually, three of the schools dropped out of the

study.

As indicated in the preceding paragraph, the principal of school B was not present
during my first and second visits, on these visits | was hosted by the deputy principal.
Fortunately, on my third day visit to the school, | found the principal. The principal
confirmed that he was aware of my pending visits to his school, apologised for his

absence and, significantly, asked me why | decided to engage his school in my
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research project. After | shared with him the genuine reasons why the school under
his jurisdiction was chosen and also the criteria included in chapter 3 (see Table 4.1
as well), he was convinced that the school indeed qualified to participate. Without
hesitation, the principal of the School B accepted and recommended one female

teacher, teacher B in the study, for participation.

However, the principal openly mentioned that the recommended teacher was
actually on sick leave and had been for quite some time. From this | assumed that
School B’s principal trusted the sick teacher very much otherwise he would have
recommended a substitute teacher for participation. Normally when a teacher is
absent from duty for a reasonable period of time, as a result of ailment for instance,
the School Management Team (SMT) recommends another teacher within the staff
to teach the affected subject. To be specific, | gathered that the ailment kept the
teacher in question from her duties for more than three consecutive months.
Nevertheless, the headmaster encouraged me to exercise patience while she
recovered from her sickness. During the fourth visit | discovered that she had just
resumed work and the headmaster introduced me to her. Eventually, teacher B
withdrew her participation from the research project, but only after she had given me

the documents she used when teaching NS.

In the second instance, the headmaster at School G indicated his intention to
remove the teacher who was then responsible for teaching NS in the Grade 7
classes. According to the headmaster, the performance of the teacher was
dissatisfactory. Eventually, teacher G was removed from the Grade 7 class
terminating the school’s participation in the project. Importantly, teacher G had
already provided me with some of the documents listed in the Tables 4.2 and 4.4
before discontinuing in the study. In addition to this, Teacher F also dropped out and
the participation of the school discontinued bringing the total number of withdrawals
from the study to three. Therefore, four teachers remained as participants in the

study.

In conclusion, all of the principals openly welcomed and introduced me to the NS
teachers. Of course there was no choice in the case where only one teacher was

responsible for the subject in question, and | had to approach that particular teacher.
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Henceforth, | started to engage the participants telephonically and to meet with them
regularly regarding matters concerning the study. Before each meeting, | made it my
habit to first visit the principal to make him or her aware of my presence. Through
that practice, | managed to strengthen the relationship between the principals and

myself as the researcher.

4.4  Document analysis

| provide document analysis since documents played a pivotal role in this study.
According to Merriam (2002), documents may include personal documents, public
records or documents, as well as physical materials. Based on this information, |
therefore selected specific documents relevant to the teaching and learning of NS
from the participating teachers. Afterwards, | categorised the documents into two
groups, namely the official documents (referring to the documents which the
Department of Basic Education was entitled to supply to each public school) and
those that were designed by teachers (see Tables 4.2 and 4.4 below). The findings
from the documents in each category are discussed together. The discussion covers
all the official documents accessed from various NS teachers in this study. The
decision to analyse all the documents together was influenced by the awareness that
both the Provincial and the National Department of Basic Education (NDBE)
provided public schools in South Africa with common documents. In other words, the

documents shared similar characteristics.

4.4.1 Official documents

The investigation revealed that the teachers kept official documents in their files. The
official documents found in the files included the National Curriculum Statement
(NCS) for the Natural Sciences Policy, National Curriculum Statement (NCS) for the
Natural Sciences Assessment Policy and the pace-setter. Imperatively, every NS
teacher was expected to be in possession of those particular documents and were
expected to use them accordingly during the teaching and learning process. The

table below shows the official documents found in the files of the teachers.
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Pseudonym CAPS NCS for the NS NCS: Assessment Policy for | Pace-Setter
Available Policy Available | the Natural Sciences Available
Available
Teacher A N/A Yes Yes Yes
Teacher B N/A Yes Yes Yes
Teacher C N/A Yes Yes Yes
Teacher D N/A Yes Yes Yes
Teacher E N/A Yes Yes Yes
Teacher F N/A Yes Yes N/A
Teacher G N/A Yes Yes Yes

Table 4.2: Official documents available in the files of the participant teachers

These indispensable documents included the National Curriculum Statement for the
Natural Sciences Policy, National Curriculum Statement: Assessment Policy for the
Natural Sciences and the Pace-Setter, or Syllabus. Table 4.2 shows that the CAPS
documents did not appear in the files of the selected teachers. Perhaps the reason
for this was that CAPS implementation was scheduled for 2014 particularly at Grade
7 level. By the time the study was conducted, CAPS was not yet in practice in Grade
7, although, | accessed the CAPS document through the internet in the year 2012. It
was imperative for me to access CAPS document well in advance to carrying out this
study to check and be aware if the changes covered in the CAPS document affect
the study negatively. If it had negatively affected this study, | would have made the
proper adjustments before the actual implementation of CAPS at Grade 7 level.

After checking this, | realised that the content was similar to the NCS except that
there are very few changes which distinguished CAPS from NCS. For instance,
instead of Learning Outcomes, the CAPS document uses the concept ‘Specific Aims’
(see chapter 1, Table 1.1). Specific Aim 2, which concerns investigating phenomena
in Natural Sciences, addresses scientific skills for development in learners. In other
words, Specific Aim 2 specifies what the learners in Grade 7 had to develop, namely
the ability to follow instructions, handle equipment or apparatus, make observations,
record information or data, measure, interpret, and design/plan investigations or
experiments (DoE, 2011). All of the skills listed, with the exception of the design
investigations or experiments, were compulsory for the Grade 7 learners (DoE,
2011). These skills constituted a core and indispensable element in as far as CAPS

is concerned.
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Comparatively, the NCS specified the outcomes which were supposed to be
achieved during the teaching and learning of Natural Sciences (DoE, 2002). The
practical skills to be achieved included problems of making; observing, surveying
and measuring; comparing, and determining the effect of certain factors (DoE, 2002).
All these practical skills were addressed under the Learning Outcome 1 (LO) which
was “Scientific Investigation” (DoE, 2002:8). Table 4.3 clearly indicates the NCS

outcomes which were still in operation when the study was in process.

Learning Outcome 1 (LO1) The learners act confidently on curiosity about natural

Scientific investigation phenomena; they investigate relationships and solve
problems in scientific, technological and environmental
contexts.

Learning Outcome 2 (LO2) The learner knows, interprets and applies scientific,

Constructing knowledge technological and environmental knowledge.

Learning Outcome 3 (LO3) The learners demonstrate understanding of the

Science, society and environment interrelationships between science and technology,
society and the environment.

Table 4.3: The three Natural Science outcomes covered by the South African
Curriculum 2005 (DoE, 2002)

Table 4.3 shows the three learning outcomes, which learners were expected to
achieve during the teaching and learning of NS. Finally, and most importantly, |
accessed assessment policy documents from the files of the teachers. The Natural
Sciences Assessment Policy informed me on the forms of assessment possible for
use by teachers (DoE, 2007a). According to the assessment policy, at least four
formal practical assessment tasks needed to be done per year. That means one
practical task per school term. The files also contained pace-setters; which are
presented in the last column in Table 4.2, which shows the availability of the pace-
setter. The pace-setter document is arranged in a way that clearly describes the
skills which the learners were expected to achieve per school term. Furthermore, the
document showed strand and content, or rather the activity, the term, dates, learning
outcomes, assessment standards, resources, assessment tasks and time allocation.
In terms of the information in Table 4.2, the file of teacher F did not have a pace-
setter for the year 2013. However, the listed official documents alone were not
sufficient to implement scientific skills smoothly, thus they needed other supportive

documents as well.
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4.4.2 Planning documents

There were various documents which the individual teachers were responsible for
designing in order to implement the NS practical tasks into their teaching. The
documents included, inter alia, lesson plans, assessment instruments, personal and
assessment time tables for the smooth implementation of the curriculum (see Table
4.4 below). Although the structure of the documents varied in how they looked, the
crux of the matter is that they shared common objectives. In this case, similar
documents were classified or grouped together. For example, lesson plans were
grouped on one side and assessment instruments were grouped together to form

another category and so on.

Pseudonym | Lesson plan Personal Assessment Assessment
Timetable timetable instruments

Teacher A Yes Yes Yes Yes

Teacher B N/A Yes Yes Yes

Teacher C Yes Yes Yes Yes

Teacher D Yes Yes N/A Yes

Teacher E Yes Yes Yes Yes

Teacher F N/A Yes N/A N/A

Teacher G N/A Yes N/A Yes

Table 4.4: Documents prepared by the teachers

Table 4.4 illustrates the lesson plan, assessment instruments, and personal and
assessment timetables which were designed by the participants to smoothly run the
teaching and learning of NS. In Table 4.4, the lesson plan column presents the
lesson documents which | accessed from the teachers during the observation
sessions. There were additional lesson plans which | accessed from some of the
teachers as part of the documents collected prior to the observations.

| observed two lessons that were taught by Teacher A. The two lesson plans
seemed to be photocopied from a textbook or other source related to NS teaching
and learning. The lesson plans were electronically written and each lesson plan
received comprised different sub-headings. The sub-headings included the subject,
theme, learning outcomes, assessment standards, week number (for example week

26-28), content knowledge, teaching methods/approaches, integration, type and
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form of assessment, reinforcement, and expanded opportunities (see appendix E). In
addition to this, the lesson plans specified the duration for implementing the specified
activities, for example, the lesson about the transfer of heat energy was scheduled
for 10.5 hours. Furthermore, the transfer of heat energy lesson plan illustrated a long
list of apparatus such as: 2 tin lids; 2 coins; test tubes; a stop watch. Noticeably, the
lesson plans did not mention a specific date for demonstrating the activities, except
for the week numbers; they also did not specify the roles and responsibilities of both
the teacher and the learners during the demonstrations.

Teacher C used the lesson plan template designed at the school and the lesson
plans which | accessed were prepared in Afrikaans (one of the eleven official South
African languages). The lesson plans covered many aspects which reflected in the
lesson plans of Teacher A, for example, which included the subject, theme, the
assessment standards and other aspects. The difference was that Teacher C’s
lesson plan indicated the skill to be developed, attitudes, assessment purpose,
methods, tools, techniques and the teaching approach (see appendix E). Moreover,

the lesson plan indicated the activities the learners were expected to do.

In contrast, Teacher D used an exercise college book for writing lesson preparations
rather than a ready-made template which refers to a template designed by someone
other than himself. However, the lesson plans missed some of the important
information expected to appear on every lesson plan; for example, they lacked
dates, duration, roles of the teacher and the learners (see appendix E). The lesson
plan explained the theme of the day in detail and further described the concepts
related to it, although, lesson plans do not always follow the same pattern. In one
lesson plan, the apparatus for the activity were indicated as well as what the learners
had to do during the demonstration process, whereas another participant’s lesson
plan, with specific reference to mixtures, did not include the roles of the teacher and
student.

Teacher E either used a template or designed his own lesson plan. Although
Teacher E did not use one way to prepare practical task lessons, the headings or
items covered were more or less the same. The common aspects like the subject,

theme, date, duration, and assessment standards were included in the lesson plans.

89

© University of Pretoria



The important thing was that the lesson plans clearly indicated the role of the teacher
and the learners. However, the lesson plans did not specify the apparatus to be used

for the development of abilities in the learners (see appendix E).

Apart from the observation lesson plans, | also accessed previous lesson plans from
the teachers. Initially | thought of accessing four (4) practical task lesson plans per
teacher, that is, a maximum of twenty eight (28) practical task lesson plans which
teachers used prior to the observation sessions, nevertheless, | ended up with only
nineteen (19). Remarkably, all the lesson plans received from Teachers A and B in
this category were ready-made lesson plans which usually form a component of the
NS teacher’s resource pack delivered to schools by the textbook publishers’ agents.
This suggested that the two teachers might have applied them without alterations.
Teachers E and G used lesson plan templates, which were often supplied to them
during the NS workshops. The lesson plans were exceptional in the sense that they
had being completed by the teachers. Furthermore, the lesson plans accessed from
Teacher D were prepared exactly the same as those that | observed. In general, the
lesson preparations were more or less the same in terms of lacking sufficient

outlines of the activities in their detailing.

Not all the teachers were able to provide me with the compulsory planning document
that | requested. Teacher C and F served as good examples as Teacher C only gave
me one uncompleted lesson plan template, and Teacher F could not provide me with
any lesson plan. | arranged with him telephonically to prepare certain documents for
me, but only after searching through several cabinets was he able to collect some of
the required documents; this came across as disorganised.

In addition to the lesson plans, | checked the personal timetables of each teacher.
The personal timetables of the teachers who participated in the project reflected only
the NS period number and time (see appendix F). The timetables also missed details
on the specified practical tasks to be carried out on each particular day. This could
have been due to the fact that the work schedules or pace setters specified when, in
terms of weeks, to perform a particular activity. The files of the teachers did not keep

assessment timetables as required by the policy (DoE, 2007b). This important official
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document only appeared in the file of Teacher E and it was signed by the HoD (see

appendix G).

Furthermore, | checked the formal assessment instruments the teachers used to
measure the skills development of the learners. The overall reason was to find out
what the teachers did or had done to assess the ability or the level of process skills
developed by the learners so far. After checking, | realised that most of the formal
assessment instruments which the learners responded to were supplied by the
provincial Department of Education. The instruments were commonly known as
common assessment tasks. The most dominant strategy noticeable in this type of
assessment was the classroom pencil and paper tests and examinations (DoE,
2007h).

The common assessment task which the learners wrote during the first quarter of the
academic year comprised of 7 questions, of which questions 3 to 7 dealt with
practical work. In addition to this, the teachers designed their own formal
assessment instruments in the form of a test. Teacher A designed a formal
assessment instrument which covered three questions, that is, questions 2 to 4,
which addressed practical activities. Questions 3 and 6 of the formal assessment
instrument designed by Teacher B dealt with practical tasks. Finally, Teacher D
designed a formal assessment task in the form of a test, of which questions 3 to 8

were based on practical skills development.

The key issue is that the formal assessment tasks were marked and the scores were
allocated according to the available memoranda. Moreover, there is evidence that
Teachers C and E sometimes used rubrics to assess practical skills development of
the learners (see appendix J), for example, the learners in School C kept small and
electronically written papers in their files, which were rubrics of ten items each.
Jonsson (2008) defines a rubric as an instrument which is used for qualitative rating
of performance of the work done. The availability of rubrics suggests that the
learners were sometimes assessed and allocated scores while demonstrating a

particular scientific skill.
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Alongside the assessment instruments there were memoranda in the files of the
teachers, | therefore checked the memoranda received from teachers A, B, D, E and
G. The memoranda corresponded with the formal instruments the teachers used to
assess the learners. Each item on the memorandum was allocated a corresponding
score. Conversely, the rubric template indicated the rating scales ranging from 1 to 4
rather than marks. Apart from the documents mentioned under the sub-heading

‘planning documents’ there were other important documents that were checked.

4.4.3 Supportive documents

The accessed supportive documents included the mark or record sheets and
workbooks that the learners used to write the NS informal assessments. The

following table presents these supportive documents.

Pseudonym Mark/Record Number of practical tasks Number of informal
sheet received recorded in the mark sheet practical tasks in the
Yes/No learners’ workbooks.
Teacher A Yes Not specified 10.
Teacher B Yes Not specified | did not get the workbooks
from the teacher.
Teacher C No N/A 16.
Teacher D Yes Not specified 3.
Teacher E Yes Not specified 13.
Teacher F Yes Not specified | did not get the workbooks
from the teacher.
Teacher G Yes Not specified | did not get the workbooks
from the teacher.

Table 4.5: Supportive documents indicating learner performances

Table 4.5 presents the mark/record sheets for the learner performance scores and
the total number of practical tasks recorded in the workbooks of the learners. The
teachers used the mark or record sheets to keep the performance scores that the
learners obtained (see appendix K). The mark or record sheets that | saw were
supplied by the Department of Basic Education, although in some cases, the
teachers designed it themselves. The record sheets had spaces for recording
practical task performance scores. Notably, the mark or record sheets pertaining to

Teachers A, B, D, F and G did not separate practical performance scores from
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knowledge acquisition or the total scores of the entire assessment instrument, in
fact, the specific practical task performance scores were not indicated. The mark or
record sheet of Teacher E kept the practical skills scores each learner obtained
separately from the general scores. The implication is that the mark sheet received
from Teacher E was the only one that plainly separated the marks allocated to a
learner during a practical activity demonstration and marks that were obtained
through demonstration of knowledge acquisition. In short, the mark sheet had a
specific column dedicated to practical task scores. The practical scores form an
essential part of the total percentage for the quarter ending as well as progression at

the end of the year.

| could not access the record sheet of Teacher C as the NS teacher in possession of
the record for the sampled class was on leave. | was, however, able to obtain
exceptional supportive documents from Teacher C. The documents are worth
mentioning as they were important in as far as integration of practical tasks was
concerned. There was a year plan which Teacher C used for the teaching and
learning of NS (see appendix H). Teacher C divided the year plan into two parts,
namely a “Science” part of NS and a “Biology” part. In addition to this, Teacher C
included a document about safety precautions in the laboratory (see appendix M);
scientific methods (see appendix N); a document about expectations from the
learners (see appendix O); a communiqué to the parents (see appendix P);
household information (see appendix Q); a NS observation book (see appendix R)

and the Natural Sciences policy (see appendix I).

In addition to the documents the teachers used, | analysed the workbooks that the
learners often used to write informal tasks. Usually, the learners used college
exercise books to complete NS class and home activities. This kind of work is
referred to as an informal task in the sense that it is not counted in the final
examination mark. In my view, such activities serve a dual-purpose: they prepare the
learners, and also assess their performance on a continual basis. However,

Teachers B, F and G could not give me the learners’ workbooks.

Overall, | checked a total number of sixteen learners’ books, which | received from

schools A, C, D and E that equates to four learner books per participant. Some of the
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activities in the books of the learners were marked with a red pen and very short
comments such as good, well done, proud of you and poor accompanied the total

scores allocated to the overall performance of the learners.

On top of the practical work, which was reflected in the exercise books as class or
homework, there were a few papers which showed pictures which had a stronger
relation to practical work, for example, amongst the documents which Teachers A
and E provided me, there were pictures which were directly photocopied from the
textbook. The learners were assigned the task of matching pictures that reflected
types of energy transfer with the corresponding type of energy. Lastly, and
interestingly, all the exceptional support documents which | received from Teacher C
were pasted on the first pages of the exercise books which the learners used to write

informal tasks.

In conclusion, | analysed the official and the teacher prepared documents as well as
the workbooks that the learners used to complete activities. Sufficient evidence
surfaced showing the extent to which the process skills were attended to. However, it
appeared that some of the process skills did not to receive the attention they
deserved. Some of the teachers’ documents lacked a lot of information about
process skills implementation. The data collected from the document analysis was
not the only evidence which could provide a fully fleshed picture of how the process
skills were integrated in the teaching of NS in the Grade 7 classes. The document
analysis is used in conjunction with the other research methods discussed in
Chapter 3.

4.5 Lesson observations

This section presents the cases of four teachers and a combination of two lesson
observations for teachers A, C, D and E. The observation cases are arranged
alphabetically according to the names of the teachers who participated in this study,
however, the findings obtained from each lesson observation are presented
separately. Before presenting the lesson observation findings, | decided to explain

the steps that | took to make the observation sessions a success.
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Before conducting the lesson observations, | met with each teacher on the date and
at the time as arranged for the demonstration. | observed at least two practical task
lessons per school. Each of the lessons | observed were conducted in a formal
manner (Bassey, 1999). During the observations, | used a video tape as my main
instrument supplemented by observation schedules to capture events (see appendix
C). Each case commenced with a description of the field in which the demonstrations
took place, then the teacher’s background, followed by the two practical lessons that

| observed.

45.1 Teacher A’s case

Under this subheading | describe the environment in which the practical task lessons
for Teacher A were observed, followed by a brief description of the teacher. Next, |

provide the findings from the lesson observations starting with the first lesson.

451.1 Description of the practical task environment

School A was one of the previously disadvantaged schools situated in a rural
settlement. However, the school had resources and infrastructures, although many
of these infrastructures were new. It had a combination of adequate classrooms and
toilet facilities. The school was electrified, well fenced, paved at the entrance level
and had running water and a garden near the main school gate. On average, the
school satisfied most of the specified requirements shown in Table 4.1 in Chapter 4.
The school was classified as a quintile 1 category school. This could be because
many of the parent community members are unemployed since the school is situated
in one of the previously disadvantaged communities. At the time of investigation, the

learner enrolment count was 926.

Both the first and second observations were classroom-based, although the second
one ended outside the classroom. The classroom itself had paint missing, a build-in
cupboard, a steel cabinet without doors, a hand-drawn timetable and one rectangular
chalkboard which the teacher used to write up some of the information he was
teaching the learners. Apart from these items, there was no evidence of NS, such as

scientific pictures, posters or objects which could have suggested that practical tasks
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were ever demonstrated there. Initially, the classroom was allocated to the Grade 7

D learners, but later, Grade 7 D and B were merged.

The arrangement of learners’ desks was from the back of the classroom facing the
teacher towards the front of the classroom in four rows. An arrangement of this kind
often suggests that grouping of learners into small units is not entertained. Two
learners shared a desk. The boys sat together and the same applied to the girls. It

was rare to find a boy and a girl sharing the same desk.

451.2 Teacher A

In this study, the participant in School A was known as Teacher A. The participant
was a male teacher who became a teacher in 2002. He was open, welcoming and
presentable. Academically, he held several qualifications and he also qualified to
teach science (see Table 3.1 in Chapter 3). Teacher A taught NS in Grade 7 for

approximately six years. He taught other subjects to other grades as well.

451.3 Practical task observation 1

NS period number three commenced at 09h03 and ended at 09h33, before break
time. The teacher allocated me a table and chair on the side of the classroom
against the wall where | faced the entrance door and was able to see the learners
and the teacher quite well. The teacher happily welcomed and introduced me to the
learners. After the introduction, the teacher reminded the learners that | was the one

who had requested them to complete the consent form for my research project.

The sampled class had an enrolment of 32 learners, seventeen boys and fifteen
girls. Three boys were absent during the first practical task demonstration. Before
the teacher could start with the practical task presentation, he sent one learner to
collect tap water outside the classroom. He then approached me to find out if | was
ready, which | was as | had prepared all the materials | was going to use in advance.
However, | pointed out that | would stand up or move if necessary in order to capture
the event(s) that were unclear from the position | was sitting. Moreover, | indicated

that my intention was not to disrupt the proceedings.
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The lesson commenced at 09h10. The NS topic was heat transfer. Teacher A started
his lesson by revising the three methods of heat transfer which he had taught the
learners the previous day. The methods were radiation, convection and conduction.
Some of the learners were asked to name these methods. Any learner who knew the
answer had to show that by means of putting up his or her hand. The first and
second learners who the teacher pointed to answered correctly. For the third method
of heat transfer the teacher commanded all the learners to name it, which they did
correctly. Thereafter the entire class was instructed to repeat the answers radiation,
convection and conduction en masse. Every time a learner mentioned a new
concept, the teacher wrote it on the chalkboard. Soon after he had completed this
revision, the teacher disclosed the objective. The main objective was to find out
which substances were the best conductors of heat. The teacher wrote “Which
materials are the best conductors of heat?” on the chalkboard. | assumed that the

teacher did this to emphasise what he was saying.

Teacher A used apparatus to achieve this objective, which included a glass beaker
containing tap water, a tripod, a spirit burner, a box of matches, a wire mesh and
three spoons made of plastic, metal and wood. The apparatus were set up on a
small table in front of the learners before the commencement of the lesson. Teacher
A introduced pieces of apparatus to the learners by handling and lifting up one item
after another and each time he wrote the name of the item on the chalkboard under
the heading ‘apparatus’. All the learners repeated the names of the materials after
him in en masse. Sometimes items were introduced to the learners in vernacular, for
example, a wire mesh was introduced as “kesefo”. According to the teacher, the

available apparatus were supposed to be used throughout the lesson.

Secondly, Teacher A demonstrated how heat is transferred by using the spirit burner
filled with methylated spirit and a matchstick. The teacher attempted to light a
matchstick and while it was on fire he connected it to the rope of the spirit burner.
The teacher then placed a tripod on top of the spirit burner followed by a wire mesh,
after which he placed a glass beaker with tap water on top of the wire mesh.
Learners that were unable to see what was being demonstrated moved between
their seats at the back of the classroom to the stand at the front where they had a

better view of the experiment being conducted.
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Thirdly, Teacher A explained each step taken as well as the expected outcomes of
the experiment, for example, he articulated that the spirit burner would continue
burning while the heat generated moved upwards and heated the water inside the
beaker. By doing so, the heat would travel from the main source, which was the
flame, through the beaker into the water. As a result, the water near the source was
the first to be affected. Based on this explanation, the teacher promised the learners
that the currents would become visible inside the water and that would be evidence
that, convection as one method of heat transfer, was taking place. When such
explanations were delivered, all of the learners looked and listened to the teacher

attentively.

Next, the teacher introduced radiation as the second method of heat transfer. He
demonstrated how radiation occurs by putting his hands around the bottom part of
the glass beaker without touching it. The teacher articulated that should learners put
their hands around it in the same way, they would also feel the heat emanating from

it as the heat was transferred through the air in the form of waves.

Fourthly, the teacher placed three spoons made of different materials inside the
glass beaker immediately as the water was beginning to boil, but only the front
portion was immersed into the water for a few minutes. When bubbles began to
show, the teacher informed the class excitedly that the molecules were beginning to
move up. Suddenly, he was surrounded by learners who wanted to observe the
process. The teacher highlighted that, as water at the bottom of the beaker rose as a
result of receiving more heat, the cool water molecules on top sank down. He
pointed out that convection operated in liquid substances in the same way.
Immediately the teacher remembered and asked a learner whom he saw in
possession of a piece of wire to bring it to the front. The teacher placed one end of
the wire into the flame so that it received some heat. The teacher was able to utilise

or relate the experiment to real life situations.

Fifthly, the teacher warned the learners of the dangers and risks that could arise
during experiments of that kind, for example, he warned the learners not to practise

the experiments conducted in the class at home as that may put their lives in
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jeopardy. To prevent health risks, the teacher carefully touched each one of the

spoons before the learners were requested to touch them.

Sixthly, some of the learners were given the chance to touch and report on what they
felt to the entire class. At first different learners reported contradictory experiences
regarding the temperature of the three spoons. The spoons were immersed again for
a while then the touch and report action was repeated. The same results were
reported about the wooden and the plastic spoons whereas the metal spoon results
indicated that it had gotten warm. Eventually, one girl quickly withdrew and shook
her hand after touching the spoon and commented that it was hot. That reaction

forced the learners and the teacher to laugh.

In conclusion, the teacher explained that heat moves from a hot place to a cold place
with ease. He further highlighted that the metal spoon was warm or hot simply
because it allowed heated particles to move through it at a fast speed. Furthermore,
teacher A explained that heat moves from “a higher concentration or hot place to a

lower concentration or cold place”.

Again, the teacher placed all three spoons inside the beaker and asked the learners
to tell him which spoon was a good conductor and which one was a poor conductor
of heat. The learners correctly answered the questions and the teacher wrote three

statements on the chalkboard which read as follows:

1. Metal is a good conductor of heat.
2. A wooden material is a non-conductor of heat.

3. Plastic is non-conductor of heat.

By this time the water in the glass beaker was boiling. Teacher A then redirected the
learners’ attention to the boiling water and explained that the molecules moved up
and down faster simply because of heat current. At the end of the lesson, the
teacher wrote five informal assessment items on the chalkboard for the learners to
write in their workbooks. The workbook in this study refers to either a college
exercise or hardcover book that a learner uses to write the work in during class time

or at home. The assessment items were:
1. Write down all the apparatus used to when performing the experiment
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2. Which material is a good conductor of heat?

3. Which materials are non-conductor of heat?

While the learners were busy attempting to respond to the assessment questions,

the teacher approached me and informed me that he ended each lesson this way.

4514 Practical task observation 2

Although it was NS period number five, the lesson presentation commenced during
period number four at 09h13 and ended at 10h14 after break time. Teacher A
welcomed and directed me to the table and chair that | had used during the first day
of observations. He indicated that he had negotiated and gotten permission from his
colleagues to use period number four and five for my advantage. In other words,
Teacher A combined two Grades 7 classes on that day. The class comprised of a
total number of forty two learners, twenty-two boys and twenty girls. In fact, Grade 7
B, with an enrolment of 32 learners, and Grade 7 D with ten learners were combined
into one class. All the learners were present. The teacher commenced his lesson by
revising the work done during the course of the week. The work involved forms of
energy, for example, electrical energy, and chemical energy. | noticed that the
teacher moved up and down the classroom in an attempt to be close to the learners,

although he never reached the learners at the back of the classroom.

Shortly after the revision, the teacher introduced energy change as the theme of the
day. He explained that the main objective was to investigate or find out whether one
form of energy can really change into another form of energy. The idea was to
identify and verify the different forms of energy which result when chemical energy is
transferred. Chemical energy was centralised because it served as a source of other

kinds of energy.

Firstly, the apparatus were introduced. The apparatus included a spirit burner
containing methylated spirits, a box of matches, a battery cell normally used to light a
torch, plus or minus sixty centimetres worth of thin electric cable and a small globe
for a torch. This time the apparatus were introduced differently than in the first

observation session. The teacher picked up one item after another and requested
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the learners to name each object. The learners called the spirit burner

“Khetshubampara”, which is a vernacular name.

Secondly, the teacher gave an explanation of how the experiment was going to
unfold followed by demonstrations. A demonstration of the experiment was done
thirdly whereby the teacher connected one end of the electric cable to the ring of the
globe. Then he connected the tip of the globe, which is close to the rings, to the
positive side of the battery cell, and the loose end of the electric cable was
connected to the negative side of the battery. Consequently, light became visible.
When observing this positive response, the teacher explained that it was chemical
energy that had changed into light energy. The learners were instructed to clap their

hands as appreciation of the success of the experiment.

Fourthly, the teacher picked up the spirit burner and a matchstick. Before starting the
activity, he explained that the chemical energy inside the spirit burner would change
into light energy once a flame was visible on the rope. After opening the lid and
moisturising the rope, the spirit burner responded positively and a light resulted. The
teacher explained to the learners that chemical energy had again changed to light
energy. The learners were instructed to repeat after the teacher that chemical energy

changed to light energy.

Furthermore, the teacher instructed the learners to put their hands on their cheeks
as he wanted the learners to feel the difference after putting their hands around the
flame. One girl was summoned to the front in order to experiment and experience
the diverse temperatures. At first, the flame in the spirit burner went out, however,
the teacher continued explaining that if a person puts their hands around the flame
produced by the spirit burner for a while, they would feel the warmth on their hands
and if they immediately put their hands to their cheeks, they would feel the warmth
on their cheeks. The teacher apologised and acknowledged the disappointment

created by the spirit burner’s flame going out.

Fifthly, the teacher requested me to join him and the learners to conduct another
experiment outside. Outside the classroom near the classrooms block there was a
vehicle parked, the teacher opened the bonnet of the sedan and allowed the learners

to gather around it and look inside. Only the learners close to the car were able to
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see the engine and other accessories. The teacher asked the learners to show him
the battery and also to name the substance inside it, which was a chemical
substance. Furthermore, the teacher promised the learners that they would see
chemical energy changing into light, movement energy or kinetic energy, heat
energy and sound energy when the car engine was turned on. Before turning the
engine on, the teacher explained to the learners in vernacular that there is yet no
light or even sound that can be heard. Moreover, he requested the learners to test if
the engine was hot by putting their hands on it. After starting the car, the teacher
moved to the front of the vehicle and asked whether the learners could hear any
sound coming from the engine, the lights of the car were switched on so that the

learners could the chemical energy changed into light energy.

The teacher then pointed to the fan belt which was turning fast, and explained that
chemical energy changed to kinetic energy. Apart from that, the teacher gave an
explanation that the engine had become hot because chemical energy had changed
to heat energy. Finally, the teacher wanted to know if the learners had any

guestions, they did not so they were sent back to the classroom.

The lesson was concluded by giving the learners an assessment task. In this case,
the teacher distributed a paper showing six different pictures related to scientific
activities to each learner. The pictures included a drill machine, a person holding a
torch which shows the light emanating from it, a person close to a heater, children
playing soccer and the sun shining over plants on earth (which signifies
photosynthesis). The learners were expected to identify and write the energy change
involved in each picture in their workbooks.

45.15 Teacher C’s case

Under this subheading, | describe the environment in which the practical task
lessons for Teacher C were observed followed by a brief description of the

participant. Next, | provide the findings from the lesson observations in their order.

45.1.6 Description of the practical task environment

School C was a public institution and was one of the multiracial urban schools in its

area. The learners at this school originated from different race groups including
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White, Black and Indian. At the time, School C registered 1100 learners counting
from Grades R to 7. The school was classified as a quintile 2category school. This
could be the case as most of the parent community were employed and, as such, the
school had a good financial backbone.

School C was well developed. Evidence of the school's development was visible in
various aspects, for example, adequate infrastructure which included classrooms, a
laboratory, a hall, a well resourced administration block, sporting grounds and many
other resources such as computers, photo copiers, and school vehicles. Again,
School C had sufficient human resources including teaching and diverse non-
teaching staff. In addition to this, School C had a display of awards in the form of
assorted trophies. On average, School C possessed a great number of the facilities

which any former model C school is expected to possess.

Many practical tasks were conducted in the laboratory, which was well equipped with
different items, for example, scientific pictures, posters, mixed objects in a wooden
cabinet, an aquarium, an impala and elephant’s skull, a human skeleton and other
materials that contributed to making science teaching and learning easier. Apart from
that, the laboratory had electricity, adequate modern wooden shelves around the
inside walls and two zincs on top of the shelves. The central portion of the laboratory
was where the learners sat to do practical activities. There were four chairs and two
types of tables which were arranged in such a way that they accommodated two
learners on the one side and the other two on the opposite side per group. The
learners were evenly mixed and every group consisted of boys and girls. The central
table in each group was used for scientific apparatus. Significantly, each central

table had laboratory rules pasted on it.

Lastly, close to the chalkboard there stood a counter with shelves for the teacher.

This was the laboratory wherein | conducted my two practical task observations.

4517 Teacher C

Teacher C was a white male. Some of his noticeable characteristics included

hospitality, vigour and commitment to what he did. He was the head of the
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department (commonly known as an HoD) of science at School C. Teacher C had

taught science in Grade 7 for twenty-three years.

| observed him teaching the sampled class of learners NS practical activities. In fact,
the sampled class belonged to another female white teacher. However, Teacher C
recommended in absentia that she was a good teacher. Unfortunately, the teacher
was on acchouchement leave by the time | visited the school for this project. | was
desperately looking for at least one female teacher to take part in this study, which
would have given me an advantage in observing and listening to how she managed
to teach NS in the senior phase since some female teachers enjoy teaching in the

foundation phase.

451.8 Practical task observation 1

| arrived at the school’s reception at 08h35 and waited. Later at 08h49 | informed
Teacher C telephonically of my presence. Teacher C promised to send a learner to
lead me to the laboratory room as soon as the siren sounded. Indeed, not long after |
heard the siren sound and a learner took me to Teacher C’s classroom. Arriving at
the door step of the laboratory, | found Teacher C waiting for me and the last group
of learners entering through the door. When entering the laboratory, there were
some learners still busy putting their school bags on top of the shelves while others
were finding their seats. In fact, the learners moved from their classroom to the
laboratory during practical activities lessons. As soon as the learners entered the
laboratory they arranged themselves accordingly. Wa Kivilu (2004:3) views a
practice of this nature as “business as usual”, simply meaning that the learners did
what they usually do once they arrive in the laboratory. They do not wait for the
teacher to tell them what to do as they already knew what to do.

The sampled class had a register of thirty six learners, twenty two girls and fourteen
boys during that academic year of which only one girl was absent during my visit.
The Grade 7 class was constituted of many Black learners, and very few Indian
learners. The sampled class was the only class that offered NS in English. In the
other Grade 7 classes, Afrikaans was the instructional language for NS.
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| was allocated a small table and a chair in the corner directly opposite the laboratory
entrance door. From that position, | was able to use my research instruments and

was also able to see the learners and the teacher very well.

It was NS period number three and it started at 09h03 and ended at 09h33. Very
importantly, before the lesson could start, Teacher C apologetically highlighted that
the practical task presentation would be short due to the long amount of time spent
at assembly receiving announcements. He welcomed and introduced me to the

learners who welcomed me with applause.

Teacher C ordered the learners to sit down in their respective groups. He advised
the learners to be quick, particularly as they had to work with apparatus. Afterwards,
he introduced the NS theme on the chalkboard. The topic was the reaction of bases
and acid substances, and the theme was a continuation of the previous lesson,
which received a review before continuing with the current lesson. Furthermore, he
warned the group leaders to be very careful and to master the kind of substance they
poured into each test tube. Each group leader was expected to collect the different
bases and acid substances from the teacher’'s counter and ensure that each test

tube was filled up.

There was a test tube stand with seven empty test tubes on the central table in each
group. That meant that each test tube had to be filled with one type of substance.
Apart from the test tube stand, there were also one big towel, plastic dish wash of 10
litres in capacity and a syringe on the central table. A number of apparatus including
glass beakers, test tubes, a small towel, 5 litres of vinegar, 500 millilitres of distilled
water, 1 litre of methylated spirit, 500 millilitres of bromothymol blue, 500 millilitres of
handy andy, 1 kilogram of soda and 1 kilogram of tartaric acid were lined up on the
teacher’s counter. Teacher C introduced all the apparatus to the learners before the

start of the practical activities.

Furthermore, Teacher C explained the purpose of conducting such an experiment,
which was to see whether bases and acid substances react when they are in contact
with each other. Basically, the reaction of bases and acid substances was supposed
to be measured or gauged in terms of colour change once the different substances

were mixed together. Teacher C asked the question: “How many different colours

105

© University of Pretoria



will result in the test tube?” For that matter, the practical lesson demonstration was
arranged into two phases. Phase one was for adding bases to acid substances,
whereas phase two was for adding bromothymol blue to the substances.
Additionally, Teacher C mentioned that he had gone to one of the shops in town to
buy himself alkaline and an acid indicator and could not find the substances.
Teacher C intended to test acid in soil through alkaline and acid indicators, which are

commendable for use when testing acid in food or in human blood.

Before Teacher C opened the platform for the practical activity to commence, he fully
explained the procedure to be followed and the expected outcomes. Firstly, the
group leaders had to queue at the counter and pour the different substances, with
the exception of bromothymol blue, into their glass beakers. Then each group
member had to go to his or her leader to fill in the test tube. In the first test tube, they
had to fill vinegar followed by distilled water into the second test tube and so on. The

level of the measurement required was illustrated.

Teacher C kept moving from one group to another talking to the learners and trying
to assist the learners in overcoming any challenges they experienced. Later, when
all the learners had completed their task, Teacher C picked up two test tubes with
different colours from one group and demonstrated how to mix the content, that is,
base and acid substances. Then, the learners demonstrated the experiment on their
own under the supervision of the teacher. Consequently, the substance in each test
tube into which a base substance was added reacted. Five different colours were

identified within the test tube, which the learners named.

After a brief discussion of the experimental results, Teacher C proceeded and
introduced phase two of the lesson. Phase two involved the use of bromothymol
blue, the use of which Teacher C explained satisfactorily to the learners.
Subsequently, the learners were strongly warned not to touch or swallow the
substance as it is very harmful to humans. The learners were advised to wash their

hands thoroughly after contact with the substance.

To make the lesson a success in phase two, Teacher C filled a glass beaker with
bromothymol blue, which looked brown, yellow and orange in colour. Finally, he

ordered the group leaders to bring their syringes, which he filled with bromothymol
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blue himself. Lastly, Teacher C demonstrated how the syringe operates, that is, how
the learners were expected to hold and use it when adding bromothymol blue into
the test tubes. The learners immediately embarked on their activity. The learners
injected bromothymol blue into each already filled test tube and soon after the
substances contacted, they shook the test tube. This step, the injection and shaking,
was allocated two minutes and it was finished within the limited time. Time played an
important role as Teacher C continuously reminded the learners of the remaining
minutes for completion of what they were doing.

After the bases and acid substances contacted, the bromothymol blue changed

colour, for example,

1. Vinegar + bromothymol blue = blue colour

2. Distilled water + bromothymol blue = green colour

3. Tartaric acid + bromothymol blue = yellow colour

4. Soda + bromothymol blue = dark blue colour
5. Cetric acid + bromothymol blue = yellow colour

6. Handy Andy + bromothymol blue = blue colour

Learner involvement was consistent from the beginning to the end of the practical
demonstrations. Each learner had an ample opportunity to see and demonstrate the
practical activity using the apparatus. Even when the learners demonstrated an
activity, they worked co-operatively together in all the groups. Each learner in a
group performed something contributory to the completion of the activity within the
specified time. Anything the learners laid their hands on was done with confidence.
The presentation was successfully completed and the objectives set out for the

lesson were accomplished.

After the completion of the lesson, Teacher C asked if | had something to say to the
learners; | thanked them for their cooperation. In turn Teacher C asked the learners if
ever they wanted to say something to me, and in response the whole class clapped

hands ten times as a gesture of good wishes.
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Finally, Teacher C informed me to feel free to contact him if | needed to do so. The

learners were released to continue with sporting activities.

Teacher C left to meet his rugby team waiting for him at the grounds. | remained in
the laboratory with six group leaders who were busy cleaning the apparatus and
ensuring that the room was tidy. | was informed that policy demands the learners to

clean up before evacuating the laboratory.

4519 Practical task observation 2

| arrived at the school’s reception at 11h10 and waited. Again, | made Teacher C

aware of my arrival telephonically.

When period number seven started at 11h30, | went straight to the laboratory
wherein the practical activities were planned to take place. The laboratory looked the
same as it had during the first practical task observation. There was nothing new that
could have drawn my attention. When | entered the laboratory | found Teacher C
standing next to the counter and the learners busy arranging themselves into their
respective groups. | was welcomed and offered the same seat | had occupied during
the first practical observation. No learners in the sampled class was absent on that
day. The learners in the sampled class were being taught NS in English.

On the teacher’s counter there was an electric kettle, candle, electric lamp, overhead
projector, gas stove and a box containing chemical energy substances. These were
apparatus organised for use during the demonstration of the practical activity. The
lesson started at 11h35 and ended at 12h00. Before the start of the practical activity
planned for the day, Teacher C ordered the learners to take out an exercise book, a
demarcated piece of paper for examinations, homework book and pencil case within
one minute. Teacher C took about ten minutes to explain to the learners about the
forth coming test, examination and homework in the form of a project scheduled for
the following Monday. The learners were expected to collect 13 specified pictures
and paste them into their exercise books.

Teacher C started the practical task presentation by talking to the learners about the

papers bearing different pictures. The pictures were also indicated on the chalkboard
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through an overhead projector. The learners had to say what each picture was
about. The first picture showed how kinetic energy occurs, which Teacher C
explained as a moving energy. In addition to this, the learners demonstrated how
kinetic or moving energy occurs by playing a game called rap battle in the laboratory.
Rap battle was played by flying a specific object from point A to point B. Two girls
played with a hand ball and as the ball moved from one girl to another, Teacher C
explained the situation as a true reflection of how kinetic energy takes place.
Teacher C then asked the learners to name examples of things that show movement
in the laboratory. The learners mentioned the fans and the curtains to which Teacher
C added that blood and the heart were also examples of moving elements in our

bodies.

Furthermore, Teacher C explained that the second picture presented potential
energy. Potential energy was explained as stored energy and also something that
has the ability to do something. Potential energy is realised because of the position
and state of the object. ‘Cars’ and ‘curtains’ were mentioned as good examples of
potential energy. Moreover, Teacher C placed a piece of paper on top of the shelf
and from there allowed it to fall. In the second example of his demonstration of
potential energy, he used a flexible meter or measuring stick which was hanging on
the wall. Teacher C demonstrated how the meter stick acquired potential energy
when it was bent. The demonstration was momentarily disrupted by an
announcement over the school’s loud speakers. The lesson was resumed shortly.
Teacher C then asked the learners to identify objects that could produce light in the
laboratory. The learners identified the candles, globes and electric lamp on the
counter. Teacher C quickly explained to the learners that light energy is visible once
the candle, for example, starts burning or the electric lamp is turned on. After a short
explanation the lesson was ended.

Teacher C then invited me to join him in his office at 12h10 to prepare for his

forthcoming interview session.

4520 Teacher D’s case
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Under this subheading, | describe the environment in which the practical task
lessons conducted by Teacher D were observed, followed by a brief description of
the participant. Next, | provide the findings from the lesson observations in their
order.

4521 Description of the practical task environment

School D was one of the township schools in this study. The school had sufficient
infrastructure; the building structures were old and electrified, and there was running
water as well as an old fence. At the time of my visit to the school, a developer or
contractor was busy constructing the foundation for a new administrative block. On
average, the school possessed many of the requirements included in Table 4.1.
Furthermore, the school was classified as a quintile 1 category school because of
their historically poor financial background. There were only 99 learners from Grades

R to 7 enrolled at School D when the observations were conducted.

The first and second classroom observations took place in the same classroom,
which appeared to be an old classroom. It had electricity, a built-in cupboard, a
chalkboard and a notice board. No evidence of scientific pictures, posters or objects
could be seen anywhere in the classroom. The desks of the learners were arranged

in three rows from the back to the front of the classroom.

4522 Teacher D

The participant’'s name in this study was Teacher D. Teacher D was a male in his
28" year of teaching at the time of data collection (2013). He had come to School D
through the promotional post of Head of Department (HoD) the previous year. That
meant that 2013 was his second year of teaching at that particular primary school.
He was also an NS teacher. Before the promotion, Teacher D taught at different
schools including a high school. Interestingly, at the high school, Teacher D taught
General Sciences (which was the subject name used during the Pre-1994 Education
System), NS and Physical Sciences, especially in grade 10, despite not having a
science teaching qualification (see Table 3.1 in Chapter 3). He displayed a real a

passion for science.
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4523 Practical task observation 1

The practical task presentation started during period number six at 10h58 and ended
at 11h20. Teacher D welcomed and allocated me to a desk at the back of the class
where | was able to see the learners and the teacher very well. Grade 7 had ten
learners registered, four girls and six boys in the current academic year. During the
observations, Grade 6 and 7 learners were combined totalling twenty three. Boys

and girls shared desks.

Teacher D started by introducing the NS theme which was the separation of mixtures
and he wrote it up on the chalkboard. Before starting with the presentation, the
participating teacher revised a lesson he had previously taught about substances
that dissolve in water. | noticed a small table placed against the classroom wall near
the chalkboard which had apparatus on it for use during the demonstration. The
apparatus included a plastic plate containing some bean seeds, a glass beaker, a
mug, a sieve and a 500ml bottle of tap-water. The teacher only introduces each
apparatus as they were used in the experiment.

Teacher D then informed the learners that mixtures were to be separated from one
another. The learners quietly listened to the teacher as he taught. The teacher
explained that bean seeds and sand were to be separated first as the bean seeds
were going to be mixed with sand and then the learners were expected to take the
beans out of the sand. Without hesitation, the teacher held a plastic plate containing
some bean seeds in his hand and explained the contents. He explained that there
was a method that could be used to separate bean seeds from sand, which was

hand sorting.

Before the actual practical task demonstration commenced, the teacher sent one girl
out of the classroom to collect sand in a glass beaker. The teacher proceeded to mix
the sand with the tap-water, then he stirred with a spoon while the learners
observed. Teacher D kept on saying to the learners: “Do you see that the sand does
not dissolve?” And indeed the sand failed to dissolve. Realising that sand does not
dissolve despite stirring, Teacher D explained that sand is insoluble. Consequently,

the teacher introduced the method used as settling and decanting.

111

© University of Pretoria



Apart from settling and decanting, Teacher D also demonstrated the sieving method.
At first the teacher picked up a sieve and asked the learners to the name the item.
The learners said “sefo” which is its name in vernacular. Teacher D picked up a mug
with a mixture or a solution and poured it into a glass beaker while standing close to
chalkboard, yet far from the learners. Later, the mixture was brought close to the
learners seated in the front of the class. Ultimately, the learners identified the mixture
or the solution as tea as the teacher kept hinting that it was something they drank
everyday at home. From there, the learners were able to name the materials used to
make tea - tea bags, hot water, sugar and milk. The learners also revealed that they
knew that tea bags contained leaves. Teacher D explained that if the tea leaves and
hot water were mixed together they would result in a tea solution. To separate the
two mixtures or solution, the teacher used sieving or sifting. Sieving or sifting is

another method for separating tea leaves from water.

Lastly, the teacher explained the concept of evaporation. He indicated that
evaporation is another method used to separate mixtures. Although he did not have
the apparatus to demonstrate it, he explained that they would learn more about
evaporation throughout their education. The teacher returned to the second method
of separating mixtures by collecting the glass beaker in which the sand was mixed
with water. Handling the beaker with great care, the teacher walked to the front of
the classroom and stood close to the learners. He pointed to the sand settled at the
bottom of the glass beaker and the water which remained visible on top and said to
the learners: “Do you see that sand and water are not mixed?” The learners
indicated that they did. After pointing this out, the teacher used a 5 litre bucket to
pour in the tap water. This was explained as decanting, which is similar to the
settling and decanting method. The teacher explained that a filter paper can be used
to separate the sand from the water apart from the settling and decanting method.

In conclusion, the teacher named the five methods and the learners repeated these
after him. This exercise was repeated more than twice. Finally, an assessment
based on what the learners had observed was given. The learners were expected to
use a chart and draw or indicate the three methods that they could use to separate a
particular material from a mixture. However, the learners were not supplied with

charts, rather, they were instructed to write the work in their scribblers.
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4524 Practical task observation 2

This NS practical task lesson addressed dissolving. The main objective was to
identify substances that dissolve in water and also the factors that affect the rate of
dissolution. During the second visit, | was welcomed and provided the seat that | had
used during the first observation. The lesson started during period number six at
10h50 and ended at 11h25. Only 17 learners from both the Grade 6 and 7 classes

attended the presentation.

Teacher D informed me that he was going to do the practical task lesson he had
done a week ago. Before embarking on the theme he chose to revise the methods
used to separate mixtures, which was the lesson taught the previous day. Ultimately,
he introduced the methods as hand sorting, sieving, evaporating, filtration and
distillation and the learners repeated these after him. Soon after he had finished with
the revision of the previous work, the teacher instructed the learners to assemble
around a small table which was at the front of the classroom. | soon realised that the
learners were interested in seeing what Teacher D was about to do, the learners

were eager to occupy the closest positions to the teacher.

On top of the small table there were apparatus, which included three glass beakers,
a thermometer, a kettle containing hot water, salt crystals of different sizes and ice
tubes supplied by a learner from home. The teacher introduced the apparatus one by
one depending on the exercise that was performed at the time. When the learners
gathered around the small table, the teacher started his demonstration. | observed
every step very closely. Firstly, the teacher poured tap-water inside two of the glass
beakers which he marked A and B respectively. Furthermore, he added a small
guantity of small salt crystals into glass A and also a small amount of bigger salt
crystals into glass B. Meanwhile both the teacher and the learners waited for the
outcome of the experiment, the teacher then asked the learners to guess which
crystals would dissolve faster between those of glass A and those of glass B.
Although the learners guessed right, the teacher however encouraged them to

observe the process.
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Secondly, the teacher informed the learners of the factors affecting the rate of
dissolution, for example, the size of the crystal was given as one factor that affects
dissolution. While elaborating on the size, he noticed that the crystals in glass A had
dissolved completely. Therefore, Teacher D asked the learners to explain why the
crystals in glass B were still visible even though the size had decreased gradually,
which one answered correctly. In support of the learner, the teacher confirmed that

the smaller the crystals, the faster the process of dissolution would take place.

Stirring was subsequently introduced. To demonstrate how stirring increased the rate
of dissolution, the teacher added a quantity of crystals into each of the two glasses
marked A and B. After stirring for sometime, the teacher handed the spoon over to
one of the learners to stir. For the first time in my observations a learner was
involved in performing a practical exercise. Eventually, there was no evidence of salt
crystals in the glass beaker marked A, while glass beaker B still contained salt

crystals the reason being that stirring had increased the rate of dissolution.

The third factor to increase the rate of dissolution is temperature. To demonstrate
this concept, the teacher started by showing a thermometer and asking if the
learners had ever seen one before. Some of the learners responded that they had
seen a thermometer at the local clinic. Other learners claimed that they had seen it
at a hospital. Furthermore, the teacher explained that nurses and doctors use a
thermometer to measure the body temperature of a patient. Apart from that, the
teacher clarified what the small lines and numbers on the body of a thermometer
stand for, which is to record information about the temperature of a person or a

particular object.

Teacher D demonstrated the practical activity while the learners observed. He
immersed the thermometer in a glass containing tap-water and then asked one
learner to announce the temperature reading to the whole class. At that point the
temperature reading was 20 degrees celcius. The teacher pointed out that the
reading represented the classroom temperature. He further demonstrated how
temperature is measured by firstly pouring tap-water into the glass marked C and
adding some salt crystals, followed by immersion of the thermometer. In glass B he

put some ice tubes and salt crystals followed by immersion of the thermometer. The
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same practice was done in glass A, but this time hot water was applied to make the
difference. The overall intention was to see which crystal were the fastest, slow and
the slowest to dissolve. Moreover, the temperature readings were recorded.
Although the learners struggled at first, they managed to read the temperature with
the assistance of the teacher eventually. The results indicated that the temperature
in glass C was 20 degrees celcius, glass B was 10 degrees celcius and finally glass

A was 55 degrees celcius.

Besides this, there was a significant change in all three glasses, that is, A, B and C.
The change discovered was that the crystals dissolved quickly in glass A, slowly in
glass C and extremely slowly in the glass marked B. However, the crystals were still
visible in all the glasses. The only noticeable difference was the change the size of
the crystals in each glass. Initially, salt crystals of bigger sizes were used in each
glass. The consequences of the practical activity done indicated that salt crystals

dissolve much faster in hot water than in cold water or tap-water.

To summarise, the teacher explained that temperature refers to the degrees of
warmth or coldness of a substance which are measured in degrees using a
thermometer. That means that the unit of temperature is degrees celcius. Therefore,
temperature serves as another factor that increases the rate of dissolution. Finally,
the teacher warned the learners not to play with a thermometer because it contains a

very dangerous substance called mercury.

In conclusion, an assessment of three items was written on the chalkboard for the
learners to copy and search for the answers while at home. Basically, the
assessment required the learners to recall the information taught during the practical
task. The assessment was presented as:

1. What do you understand by the word temperature?
2. Which instrument or tool do we use to measure temperature?

3. Name three factors that increase the rate of dissolving.

The learners copied the assessment into their books to answer at home.

4525 Teacher E’s case
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Under this subheading, | describe the environment in which the practical task
lessons were observed followed by a brief description of teacher E. Next, | provide

the findings from the lesson observations in their order.
45.2.6 Description of the practical task environment

School E was situated on a farm approximately one kilometre from the nearest town.
The school was on a small hill near the main road to town and was only visible from
the south. The bricks used to construct the school looked like old home-made mud
bricks, which made it look dilapidated. Besides this, the classrooms looked smaller
than the standardised classrooms in many public schools. Nevertheless, the school
had electricity, fences and it administered the governmental primary schools
nutritional programme. There was an old structure which was used for food
preparation. Although the infrastructure looked old, the school reflected on average
as a good organisation. In terms of the governmental schools classification, School E

fell under the quintile 1 category due to a poor financial background.

The learner enrolment from Grades R to 7 at the time this study was conducted
stood at 405 learners. Annually a large number of the learners at this school came
from two townships which were situated on the outskirts of the town. These learners
were transported by buses to and from school to take part in their daily educational
activities. The learners from the neighbouring farms constituted a small number. The

learners in School E spoke Sepedi and Xitsonga as their home languages.

The first and second classroom observations took place in the classroom, which was
congested with desks arranged in four rows from the back of the classroom to the
front. There was a built-in cupboard, a chalkboard, a notice board at the back of the
classroom and a big table. The notice board had a science poster, a calendar for
2013 and different pictures pinned to it. Besides these, no evidence of scientific

pictures, posters or objects could be seen anywhere in the classroom.

4527 Teacher E

Teacher E started his teaching career in 1993. He was open, welcoming and
presentable, and was also an athlete who participated in South African marathons.

He had twenty years of experience in teaching NS. He had taught the subject to
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Grades 4, 5 and 6 for the past seventeen years. At the time of this study, he was in

his third year of teaching NS to Grade 7 learners.

4528 Practical task observation 1

The NS practical task presentation started during period number five at 10h10 and
ended at 10h25. Teacher E welcomed and allocated me to a seat next to the big
table in the front of the classroom near the chalkboard. This position enabled me to
face the learners head-on. The learner enrolment in Grade 7 was 56, thirty girls and
twenty boys. None of the learners were absent on that day. Both boys and girls

shared the same desk.

Teacher E introduced systems of energy as the theme prepared for that day. Firstly,
he revised the lesson taught previously. Teacher E announced that he had taught
this subject to these learners when they were in Grades 4, 5, 6 and then 7. This
implied that energy sources had been dealt with for the past three years
consecutively. The teacher wrote the names of the sources that learners provided on
the board. The list included the sun as the main source of energy, a battery or cell,

wood, coal, gas and falling water.

Afterwards, Teacher E explained to the learners what systems of energy entail. The
term system refers to things that work together. In addition, the systems store and
supply energy. Teacher E also spoke about the forms of energy with specific

reference to kinetic energy and potential energy.

Furthermore, Teacher E indicated that a battery is one system that stores energy. |
observed him picking up three battery cells tied together on a plank with a thin piece
of wire which was silver in colour. While he unwrapped the batteries he apologised
for not having a globe and a cable, and it also turned out that the batteries were
exhausted and could not be used to perform the demonstration. Instead, Teacher E
tried to explain what was expected to happen if the batteries were in working order.
He held one battery in his hand and explained that if a copper wire is connected on
one end of the battery and a globe on the positive end, it would make light and that
would indicate that the chemical energy stored in the battery had been transferred

into light energy. The implication is that the system (the battery in this case) in
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possession of chemical energy, which is in the form of potential light, changed to
kinetic energy and then to light energy. This is the reason why a battery can be

referred to as a system.

Additionally, Teacher E collected three rubber bands on the table and handed them
over to three learners, two girls and a boy. The rest of the class discussed the fact
that the rubber bands stored potential energy. Later, the three learners were
instructed to make the rubber bands fly. Each learner did that by first stretching the
rubber bands between their hands and then releasing them. While these three were

doing this, the other learners observed them.

To further prove his point regarding the workings of a system, Teacher E explained
about gravitational energy. Gravitational energy is a form of energy that makes
things drop and is released by the earth. He gave an example of how volcanos and
earthquakes operate. Gravitational energy was demonstrated in different forms.
First, Teacher E threw a piece of white chalk up followed by a textbook which all fell
down to the floor. In support of this, he gave an example of papers that are carried
by a cyclone. Secondly, he instructed the learners to jump and touch the ceiling. Of
course, they tried it in a noisy manner. In conclusion, he explained that anything that

is thrown up will eventually come down because of the force of gravity.

Finally, Teacher E explained about chemical energy. He used food as his example of
a system. Food stores chemical energy that is transferable to other forms of energy
like kinetic energy. In conclusion, Teacher E repeated the sources and forms of
energy as well as the systems that store energy. Lastly, the learners wrote an

assessment in their class workbooks. The assessment said the following:

Give me four forms of energy.

Explain what kinetic energy is.

Explain what potential energy is.

Where does gravitational force come from?

a ~ wnN e

Which energy does elastic rubber has if put on the table?

4529 Practical task observation 2
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The second NS practical task presentation started during period number six at 10h36
and ended at 10h57. | received a warm welcome from both Teacher E and the
learners. | was offered a seat at the front again, this was probably due to the small
size of the classroom. The classroom looked exactly the same as in my first
observation. The number of learners present day was 54. One girl and two boys

were absent.

Teacher E introduced the theme energy transfer to the learners. It is important to
note that Teacher E did not intend to do any practical task that week, however, he
did practical tasks for my benefit mainly because in my communications with him |
requested that he carry out practical tasks for my observations. On that day, Teacher
E started by asking whether the learners had brought the projects he had asked
them to bring to class. The learners in possession of the projects were informed to
take them out while others went out to collect their projects.

Teacher E quickly revised the work done previously, that is, sources of energy.
Afterwards, Teacher E requested the learners to tell him about the items he had
requested them to bring. He wrote a list which included a battery, a bulb, wire, a
switch, a motor, a card-box, a rubber band and a set of wheels. Teacher E then
instructed the learners to form groups. Consequently, six large groups were formed.
A group comprised of three boys and five girls. Each of the groups was requested to
have a motor and a bulb. The motors were small in size. Surprisingly, | noticed that

Teacher E did not allow the girls in the class to handle the motors.

The learners had to perform two activities: first, each group had to supply the bulb
with light followed by the use of a motor to move the wire car. The group that
completed the activity first had to delegate one member to demonstrate the activity in
front of the classroom. Each group was allocated five minutes to arrange and
connect their projects. Eventually, two learners, a girl and a boy, from the group that
completed the task first came to the front. The girl connected the globe and light
began to shine. The boy followed with a motor and the wire car. The wheels of the
wire car were made of cooldrink caps. After being connected, the motor turned
noisily and immediately the wire car started to move. Only three groups were

represented.
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Furthermore, Teacher E produced a dynamo which was not functional due to a dead
globe. While narrating the challenge he faced, one boy approached him with a screw
bulb and handed it to him. Teacher E connected the bulb to the dynamo and it
started to shine light. The learners watched what the teacher was demonstrating with
great interest. Because the school siren rang when the teacher was busy
demonstrating how the dynamo operates, the lesson was then forced to cease

immediately.

4.6 Semistructured interviews

In supplementation of the lesson observations, | interviewed each teacher in a formal
setting. | started the interview process with what | regard as the build up talk, which
helps the interviewees to feel free to respond to the forthcoming questions. Brown
and Dowling (2001) view this practice as initial stimuli-questions or activities which
create a path for active engagement. An example of build up talks is the use of
greetings coupled with jokes; a short explanation of how you as the researcher value
both the occasion and the interviewee amongst other examples. The findings from
the teachers are presented separately to provide the reader a clear understanding of

the events.

4.6.1 Teacher A: Post-observation semistructured interviews

The interview was arranged for 14h30 after school, but | arrived at School A 15
minutes before the scheduled time. Besides honouring the appointment, | wanted to
ensure that I did not disturb other activities which the teacher might have planned to
do thereafter and it was very important to guard against unnecessary
disappointment, such as arriving when the teacher had just left the school premises.
Arriving at the school, | went straight to the office of the principal. Since the principal
was not present in his office, | then went to the deputy principal’s office and found
her busy with one of the teachers. The deputy principal welcomed me and directed
me to Teacher A’s location. | found Teacher A busy monitoring five girls who were
sweeping a classroom. Teacher A requested that the interviews take place in my car,

which we did.
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Before starting the interview process, | reminded Teacher A of the ethical
considerations binding the research project and also that the digital-recorder would
be switched on to help me capture the information he provided. The interview started
at 14h35.

Teacher A responded briefly to the first interview question that he consulted
numerous sources when he designed a lesson plan for a practical task. He consulted
a work schedule or pace-setter for NS, a learner’s textbook, a teacher’s guide and a
booklet. Teacher A mentioned that he usually used the lesson plans in the booklet. If
there was nothing in the booklet, he then prepared a practical task lesson. | noticed
that his voice gradually got softer when responding to the question. This is how he
responded: ‘1 just, eh......... isn’t that | gather all the information needed or the
materials needed to use. And from there the learners are involved in practical. After

showing them how to do this thing then | involve them. They also do”.

Teacher A explained that he first gathered all the information needed before
integrating a practical activity. According to him, an explanation of the lesson and
expectations preceded the actual presentation. To make the lesson effective,
Teacher A indicated that he made use of apparatus and involved the learners by
getting them to do parts of the activity with him. However, lack of apparatus was a
major systemic barrier. Teacher A complained that although he sometimes
compromised and purchased some of the equipment needed to demonstrate a
practical activity, the school management often took a long time to reimburse him. To
prevent such a strenuous situation whereby reimbursement takes time, which made
practical activities possible, Teacher A claimed that he resorted to asking the

learners to bring some of the equipment that they could bring from home.

Yes, there are some challenges whereby some of these practical activities that | have
to do with learners there are no other apparatus to be used. The school does not
have. So, it is a challenge because | have to involve learners to bring along other

things.
In addition to this, the teacher indicated what he did as an attempt to solve some of
these challenges. It seemed as if the teacher did something to alleviate skills
development challenges, although some of those challenges were continuous.
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Ja. It is a matter of consultation with the management most of the time. And then
sometimes the management do help, sometimes you find that it is also difficult for the
management as you know the resources of the school, especially money issue. It is a
long process. The other thing you find that you end up using your money and in order
to be refunded, hei,......... it is a process also. This is how we suffer when we do

these things.

The preceding statements provided evidence beyond reasonable doubt that the
teacher at times encountered challenges when he had to organise apparatus. A lack
of apparatus was not the only barrier, there were other serious systemic and

contextual barriers towards learner skills development which Teacher A experienced.

Ja, sometimes. The time that we are given for the period is 30 minutes. This practical
work needs time so that these learners can really touch, feel and can do all these
other things on time. So, we don’t have time because when the period is over is over.
So, these 30 minutes to me | don’t think it is enough for practical works. And the
other challenge is when these learners........... Isn’t it that sometimes we use them to
go out and find one, two, three? You find that sometimes they do not come with
those things............ You find that only two learners have this. And you cannot work

with two learners while others are watching.

Furthermore, Teacher A reported that apparatus were introduced to the learners one
by one whenever they were available. In case the apparatus needed to be
assembled, he did that first during class with the learners observing the process.
Where possible, the learners demonstrated the activity later. Teacher A put it this

way:

Ja, learners. They first........ they watch what | am doing when | assemble or maybe |
introduce the apparatus. They just listen and watch. You see. So, from there | want
them also, if possible, to participate by means of maybe assembling the apparatus,
touching the apparatus, touching the results, the conclusion and so on. So, thus how
l....

The teacher openly indicated that he had not yet done much in as far as practical

activities were and gave no reason for this. Unfortunately, | only realised later that |
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should have asked him why. In response to my question regarding assessment of
the process skills, Teacher A pointed out that assessment followed each task
immediately after completion. He usually provided assessment in the form of written
work which was either done in class or at home. As for using a rubric, Teacher A
openly indicated that he did not quite know how to use a rubric. This created the
impression that Teacher A never used a rubric to assess the development of abilities
in the learners. However, Teacher A reported that he designed formal assessment
instruments and the head of the department (HoD) moderated these. Additionally,
Teacher A was responsible for controlling the written assessment, recording the

performance scores and giving the learners feedback.

Finally, | requested the participating teacher to ask any question or make comments
based on the interview process. He commented that he enjoyed the interview. This is

what he had to say:

You know, | enjoyed this because it is about my work. It makes me wake up on other
things. So, | really like it like this. It is your work, but | have adopted it. | see it is my
work because | know some of the questions when you ask me, some of the things
when you need from me, | turn up and stand up and go and look at. When | know it, |
become happy. You helped me also. In short, what | can say is that | am happy.

| thanked Teacher A for spending some of his profitable time sharing his practical
task experience with me. From there, | switched off the digital-recorder and we

remained in my car for few minutes to discuss general issues.

4.6.2 Teacher C: Post-observation semistructured interviews

| interviewed Teacher C in his office, which was small in size and was situated in a
corner close to the administrative block. The semistructured interview session was
conducted during school hours as per agreement between the two of us. Teacher C

welcomed me into his office.

Before the start of the interview process, | reminded Teacher C of the ethical
considerations binding the research project and also that the digital-recorder would
be switched on to help me capture the information he provided. The interview started
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at 12h15 and at first there were noisy learners outside his office which forced him to

close the door.

Teacher C responded well to all the questions. In response to the first interview
guestion, Teacher C indicated clearly that he spent a lot of time thinking about what
he aspired to do in the classroom. With regard to planning a practical lesson,
Teacher C first paid special attention to what the module was about. The module
embraced the practical activities to be taught to the learners. Thereafter, he gathered
a lot of information on the theme by consulting various sources ranging from the
teacher’s guide to the learners’ guide, the copies he had been using for many years,
the internet and also the curriculum and assessment policy documents. Furthermore,
he consulted with other colleagues and he even invited the opinion of his wife on

specific themes.

The steps which Teacher C outlined regarding a practical lesson design portrayed
time as important to whatever he did. The reason why he spent so much time
thinking about each theme was to try to make the lesson as practical as possible. In
his response, Teacher C emphasised that “When you plan for a lesson, especially in
science...natural sciences or science, when you plan a lesson, you should look at

everything as early as possible to try to teach the children”.

The key issue Teacher C illustrated is commitment and aspiration to deliver a fully
fleshed or detailed lesson. The greatest ambition of the teacher is to see the learners
developing scientific skills. He reiterated that “..When you plan a lesson in science, it

must be practical as far as possible to help them to know the work”.

Teacher C’s greatest secret in the integration of practical skills was to start writing a
lesson plan when he was completely satisfied that he had consulted and collected all
the resources. The activity of putting down information on paper was informed by the
information he had at his disposal. He explained that he designed a practical task
lesson in accordance with the expectations of the department of education, although

he used a format compiled by the school (see appendix E).

Teacher C reported that he designed a lesson plan taking into account the old

scientific methods, by this he was referring to giving preference first to the aim,
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objectives, apparatus, observation and then the conclusion. This meant that he first
considered what the problem was, then he considered the apparatus required to
perform the demonstration. In the next stage, he would direct his attention to the
delivery of the information. Lastly, he would conclude by checking whether the
guestion was well answered by all the above efforts. Some points stated in his

response are:

...It is all about planning. The aim or the problem first and the apparatus or
equipments that you need to have, then the methods. How are you going to do the
observation? You sit in and you work out for yourself. How is this gonna work? And
then the last thing of the scientific methods is conclusion. What happened? Did |
answer the question or the problem from all the stuff? All I am working a lot with is
the scientific methods when | prepare a lesson...?

Teacher C considered spending much time organising and making arrangements
very helpful in the sense that easy ways of putting the lesson into practice would
come to light. To successfully integrate practical tasks into his teaching Teacher C,
used activities that were practical and observable. Additionally, Teacher C indicated
that he attached evidence to his teaching as much as possible in the form of giving
the learners practical examples, especially regarding the fact that science is a living

subject.

....When you plan the information that you wonna give to the children, you want the
learners to know. When you are busy planning you bring in practical frame because
science is a living subject. For each statement of that particular lesson, give to the
children. So, it is very important while you are thinking about the stuff or information
that you want them to know. Think about some practical stuff, for instance, minerals. |
discussed now with them. Now | can’t just tell them light being dim that it shines or
bright. You must bring in examples, things to show them because learning from

general statements is not enough. They must be showed the stuff.

Besides this, he took the learners into account when implementing a lesson. Teacher
C stated that he considered and aligned himself with the standard and level of the
learners’ understanding. Teacher C considered himself as a mere communicator or

facilitator. On this note, he usually started his lesson by strategically gaining the

125

© University of Pretoria



learners’ trust. To Teacher C, the overall aim was to create an environment that was
conducive to teaching and learning. Teacher C’s advice for making a lesson more
effective was that, despite all the difficult situations that a teacher may find
themselves in, a teacher must be sincere and passionate about their job. In other
words, a teacher has to admire his or her work with all his or her heart. As long as a
teacher admires their work, then they will find it easier to get through to the learners.

Teacher C stated that getting through to the learners yielded successful results.

You have to change your heart and your mind and go to the level of the learners. You
cannot speak as an arrogant. You are just a communicator, you are a facilitator.
Teacher should teach or speak from his heart. So, | have to make a joke to the
children. | tease them. Just to get them relax. | totally believe you have to go down
to the standard or level of the children. Then, there is where your lesson is going to
be successful. Even if you are at home, you stood up from bad with the wrong foot or
whatever or you don't fell well. Even if you are sick, you must be a teacher from your
heart 100% perfectly. You have to teach the children. You have to speak to their
hearts not to their minds. You cannot stand there with sickness, disappointment or
problems of your colleagues or whatever. Then it is the start of success of your
lesson. If your heart is really pleased the learning atmosphere will be good. So, the

success of your lesson starts there. And everything will come.

Significantly, learner involvement was indispensable to Teacher C in every
successful lesson. To maintain continual learner involvement in his teaching,
Teacher C developed certain effective strategies. Firstly, the learners worked in
small groups of four members each. Each group had a leader, a records keeper and
a time keeper. The group leader had to be someone who was knowledgeable and he
or she was identified through academic performance, especially diagnostic
assessment, at the beginning of the year. The leaders always sat in the same
position annually. That meant that their positions were not interchangeable. Next to

each leader, Teacher C would place a learner who was struggling with the subject.

The learners in each group worked together and were urged to consider themselves
as one team working towards a common goal. Therefore, the sharing of information
and helping each other was very important to the group. They all had access to the

apparatus.
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Another strategy Teacher C used to integrate practical tasks successfully was to
introduce the odd apparatus were to be used throughout the academic year to the
learners, particularly at the beginning of the year. When Teacher C presented a
practical activity, he firstly organised and demonstrated how the apparatus operated.

That helped the learners to handle and use the apparatus with confidence.

Certain apparatus are harmful to human life, so to prevent any health risks, Teacher
C mentioned that he explained right from the start how the apparatus involved were
supposed to be used. Explaining and demonstrating to the learners how equipment
operates is considered helpful in the sense that a risk free teaching and learning
environment becomes possible. When introducing bromothymol blue to the learners,
Teacher C warned them not to touch or swallow the substance because of its
harmfulness. Evidence of what Teacher C said during the interviews was realised
when he filled the test tubes himself with the substance in question during my
observations. Above all, each central table in each group had laboratory rules pasted
on it. The visibility of the rules helped the learners to remain alert for the danger most

of the time.

Sometimes teaching practical activities can be challenging. Teacher C reported that
in case he did not have the appropriate apparatus at his disposal, he would consult
with his colleagues at neighbouring high schools or on the internet. In his response
he said, “There are apparatus that you can use for every lesson. ...... because
science is about everything, so, you can. If you really want to work hard you can find

aids or apparatus from anywhere”.

Teacher C pointed out that the information that learners absorbed during
demonstrations was recorded by a scriber. Moreover, the learners used a worksheet
which included questions about the lesson taught. To find out how successful the
presentation was, Teacher C indicated that he would ask the learners a few
guestions about the work done in the past. However, Teacher C emphasised that he
did not assess the learners simply for reports or reporting purposes. The key issue
was to understand whether the learners knew and were capable of doing what he

wanted them to be able to do. Teacher C said in response to the interview question:
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And if they get 80% and more, the rest of the class, then | feel good because | can
see that | was teaching. My teaching was good. So, | am testing a lot. But, not always

testing for marks, for the reports or reporting stuff...

The implication was that Teacher C assessed the learners several times using
different styles. Teacher C explained that he assessed the learners verbally,
informally and formally with the intention of seeing what the learners knew or did not
know yet, rather than assessing them simply to obtain scores. Sometimes Teacher C
gave the learners a card game to play where they had to match words; they would
receive fake marks per group. This is what Teacher C said regarding this activity,
“There are cards they have to use to match words after a lesson. This is a kind of
test | give the learners. If they can match all the cards with the words, then my

”

lesson was successful....”.

Of course Teacher C acknowledged that most of the learners wrote formal common
tasks. The tasks were common in the sense that they were supplied by the
Department of Education for all the Grade 7 learners in public schools to use.

However, Teacher C controlled the work of the learners by marking it.

At the end of the process, | thanked Teacher C for the time he had spent providing
me with the information that | was looking for, starting with the observation session.
Teacher C promised to assist me in future if anything required clarifying.

4.6.3 Teacher D: Post-observation semistructured interviews

The appointment was arranged for 13h00, but | arrived at 12h30. Entering the school
premises, | met the principal who was ready to leave. She indicated that Teacher D
was waiting for me in his office. Indeed, | found Teacher D ready for me in his office.
Later, the teacher invited me to accompany him to the class arranged for the
occasion. On my arrival | realised that the classroom was the one in which the two

lesson observations had been conducted.

Before commencing the interview, | then took some time to remind Teacher D of the
ethical considerations binding the research project and also that the digital-recorder

would be switched on to help me capture the information that he would be sharing
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with me. Teacher D clearly explained that he used a variety of resources, for
instance, the National Curriculum Statement, the Pace Setter and also a newspaper
called “The teacher”, as well as the learners’ textbooks when preparing a practical
task lesson. Sometimes he accessed information regarding planning a practical task
lesson for Grade 7 learners from the internet. Clearly the resources, particularly the
NCS for the Natural Sciences policy document, the pace setter and the learners’

textbooks helped him to identify the practical tasks fit for Grade 7 learners.

Teacher D was convinced that it was only through these resources that he became
exposed to different practical task teaching methods. The knowledge he gained from
these resources further assisted him to easily address the challenges he often
experienced when teaching small children like the Grade 7 learners. He cited the
alignment of his teaching approaches to the level of the Grade 7 learners as a major
problem. According to him, the problem resulted from having more experience

teaching high school learners.

Fundamentally, Teachers D explained that he designed a practical task lesson his
own way using a college exercise book. As such, he considered himself as someone
who did not use a formal way of planning, “Today’s lesson tomorrow can change
after realising the mistakes that | did. | don’t have a formal way of preparing a lesson
plan for a practical activity...”. The key issue was that the teacher prepared in his
exercise book rather than using the template supplied by the Natural Sciences
subject advisor. Finally, and very importantly, Teacher D strongly emphasised that
when designing a practical task lesson, he gave a lot of thought to the apparatus to
be used during the presentation. Accordingly, the engaging apparatus when
demonstrating a practical task was indispensable to Teacher D. Therefore, Teacher
D urged that apparatus make a practical lesson more effective as the learners did
not easily forget what they had learnt. Teacher D seemed to be committed when it
came to the accessibility of apparatus.

Actually for practical activities, | disregard the fact that | don’t have apparatus. So, |
do improvise. Before | look at what | have at my disposal. If they are not there, | go
to the neighbouring schools and inquire about the particular apparatus [...]If they

don’t have, for instance, instead of glass and use [...] | have realised that teaching
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the practical part of the science using what you have is easier than explaining to kids
theoretically. They even attach me with the apparatus that | use. One learner once
saw me coming and told the other learners that Mr Thermometer is coming.
Apparatus make the lesson easier for the teacher to present. It makes learners to

attend. And learners don’t easily forget what | have taught them.

Importantly, Teacher D indicated that he did not depend on the school to access
apparatus on his behalf. Instead, he borrowed or used his own money to purchase
the missing items or apparatus, for example, he explained that he bought the sieve
used during the first observation lesson, he substituted a glass beaker with an
ordinary glass of water and he also explained that once he borrowed a circuit board

from a neighbouring former college education institute.

Another strategy Teacher D used when there was a lack of apparatus was to use
any object that seemed to relate to the original apparatus. The fundamental idea was

to use apparatus during the teaching and learning of practical activities.

Somewhere......... Eh..... Fortunately, we do have nutrition programme at school. They
do eat beans, rice and samp. So, when you come to mixtures, take different things.
Take samp, take some beans, and mix them. ..... ...... They will say a samp,
beans,......... Now, do you have any way of separating the samp from the beans?
They will say | just pick beans from samp. So, that is very much simple.

Analytically, Teacher D seemed to be creative when it came to the point of practical
task integration. One indicator of creativity was the explanation he gave in terms of
how the National Schools Nutrition programme (NSNP) can be used to benefit the
learners during practical task demonstrations. The examples he gave underpinned
the point that apparatus played a pivotal role in his practical task presentations and

that any lack of apparatus did not present a problem.

There were, however, other challenges that Teacher D encountered when
integrating practical tasks into his teaching. According to him, the most serious
contextual problem he often experienced was that the learners did not always
understand and use instructional language properly, which caused complications

during teaching and learning. This challenge was exacerbated by poor foundations
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set in the foundation phase. There were some English words which could not
translated into the learners’ home language (Sepedi) to help them understand, yet,

the teacher was eager to use such words and help learners understand them.

The challenge is there. One is to explain an English lesson in a mother tongue. |
realised that most of the learners still have a problem. They still not understand
English. So, to mix mother tongue and English, may be say for few or 10 minutes,
but | found that it is difficult when teaching learners practical thing. Maybe,
thermometer, | do not know what | am going to say thermometer is in mother tongue.
Another thing is that learners, when, maybe you presented a practical lesson, when
you ask questions instead of answering what they have seen, they will just tell you
the names of the apparatus you have used, to say a thermometer. Let say, you have
asked them a question: Which instrument do you use to measure temperature?
They will not say thermometer. They will say coldness or hotness coldness or
hotness. What is that? Which instrument? Which tool? But you find that you say tool;

the learner doesn’t understand what you are saying.

However, Teacher D attempted to solve or minimise some of the challenges he
encountered, but certain situations forced him to explain a practical task
theoretically, for example, Teacher D explained that he visited a neighbouring high
school and a chemist at different intervals looking for iodine solution to test starch

but could not find it.

When conducting a practical task, Teacher D explained that he took into account
what the learners already knew. The key issue was to use the materials with which
learners were familiar. In response to how he exactly integrated a practical task in
the classroom, Teacher D indicated the following:

Hm....... , starting from what the learners already know. ..... when they come to school
some will say we ate soft porridge. And | ask them. Which ingredients did you make
or did you use to make soft porridge? Some will say mealie meal, hot water. We boil
that. Ja.., no. Explaining the word mixture will be easy. What is taught in class is
related to what you do at home. So, that gives me satisfaction of explaining what

mixtures are because | already know what they know.
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To make his lesson effective, Teacher D claimed that he involved the learners in
executing practical tasks. The learners handled and utilised the apparatus during the
practical tasks. Before any equipment was used during a demonstration, Teacher D
indicated that he would show it to the learners so that they could tell him if they had

ever seen it before.

You ask them. Just rise up the apparatus. Ask where they have seenit. ...... just like
the thermometer. Where have you seen it? Although it was a big thermometer, some
said at the clinic. | said what did they do with this at the clinic? Some said, they put it
under the tongue. Some said under the armpit. What are they actually doing? To

check as to whether | am sick. Then you know that the child has an answer. To see..

Fundamentally, the teacher avoided centralisation of the lesson, which is imminent
especially when the teacher has a habit of doing activities while the learners are
mere passive observers, “The involvement. Do not allow that as teacher that the
lesson must be centred only on you. Give children to do the experiments while you
are busy monitoring”. Furthermore, the teacher confirmed that he explained to the
learners well in advance if ever a particular equipment or object to be used posed a
danger to their lives. He assumed that the lower grades, comparing primary and
secondary schools, had no activities that were harmful, and in such cases, the

presence of the facilitator or teacher was important.

Fortunately, in these lower grades there are no activities that are harmful. So you can
just give children to do that while you are busy monitoring so that you correct their
mistakes, because they don’'t do activities that are harmful to their health. So, in
classes where now you have to mix maybe hydrochloric acid, where you use acids,
you must be very much strict. Do not allow children to do those practical things on

their own.

Finally, Teacher D explained that he usually assessed the learners to check whether
they had understood the lesson. Although Teacher D was aware that the
development of process skills in learners could be successfully measured through a
rubric, he did not rely on one due to his large workload as HoD. For that matter, he
designed the assessment instrument and also used the workbooks supplied by the
government. Teacher D allowed the learners to control their own performance. What

he did was simply to check and give it his signature.
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4.6.4 Teacher E: Post-observation semistructured Interviews

| interviewed Teacher E in my car at 12h58 due to the fact that all the classrooms
were being used at the time, and that it allowed him to get to his public transport
sooner when it arrived. As usual, | started the interview by reminding Teacher E of
the ethical considerations binding this research study and also that a digital-recorder
would be switched on to help me capture the information that he would be sharing.

In response to the first question, Teacher E pointed out that he used a pace-setter or
work-schedule and the Natural Sciences textbook as guidelines for designing a
practical task lesson. He gathered all the materials applicable for the execution of the
practical activity before presenting the lesson. In most cases, Teacher E integrated
practical tasks theoretically. In other words, Teacher E would first explain the
practical activity without using any apparatus and where possible, the practical
demonstration would follow later. According to him, theoretical teaching gradually
develops into practice. Teacher E argued that explaining a practical activity
theoretically helps to equip the learners with scientific knowledge. Apart from that,
the school had no science resources like apparatus or a laboratory to practise skills

development effectively. In response he said:

Ja. If the apparatus are not there we just leave it. Because you will go around, if you
need a methane and methane is not here, you want to go to another school and you
find that there is nothing there at the neighbouring schools you just leave it. And you

teach theory.

Usually, Teacher E resorted to teaching practical skills theoretically, particularly
when apparatus were not available. If the apparatus were available, Teacher E
indicated that he would prefer to give the learners the names of the apparatus first
and where there were apparatus, he allowed the learners to touch and use them on
their own. However, he did not allow the learners to contact acidic substances,
rather, he warned the learners well in advance in case they had to use a harmful
substance. Another strategy that Teacher E used was to divide the learners into
small groups and allow them to carry out the activity while he led and assisted them.
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With reference to the assessment of process skills development, Teacher E
explained his knowledge of assessing learners through a rubric while performing an

activity:

In most cases | am using a rubric. If a learner is able to handle particular equipment |
allocate a score. And they know. First before we do that they need to know that there
is a guideline, a rubric that is going to help us. He or she knows very well that if |
come with the apparatus, | connect this.....I| do one, two, three, the rubric will be

used.

However, Teacher E explained that he had been using the same rubric from Grade
4,5, 6 and at the time, 7. The assessment instrument, particularly the rubric he used,
had not been reviewed for the past three years. Teacher E, in addition, said that he
copied some of the assessment instruments from the textbook. On top of that, the
school-based assessments were not moderated by the immediate senior or
supervisor. What he did was to design an assessment instrument such as a test and
give it to the learners to write, “It is a one man’s show here. No one moderates. | just
do it and give it to the learners to do a practical activity”. Documentary evidence
showed that Teacher E marked and commented on the work the learners wrote in
their exercise books.

4.7  Summary

In this chapter, | presented the research findings. | briefly described the background
of the sampled schools and the specific environment in which the practical task
demonstration took place. Additionally, | described how each of the seven principals
behaved after hearing that their schools were earmarked for participation in this
research study. | valued the information from the schools and the principals as
superior in this study. | then presented the profile of each teacher. | further defined
the two types of documents which the teachers used as guidelines for NS teaching
and learning. The findings which emerged from the document analysis, lesson
observations and a discussion of the teachers’ responses during the semistructured

interviews were plainly indicated.
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CHAPTER 5

DISCUSSIONS AND CONCLUSIONS

5.1 Introduction

In this chapter, | present the conclusions of the research. Section 5.2 discusses the
findings of each teacher’s case. Section 5.3 presents a cross analysis of the results.
Section 5.4 presents the answers to the research questions, whereas Section 5.5
addresses the answers to the main research question. Limitations of the study

appear in Section 5.6. Lastly, | present the recommendations in Section 5.7.

5.2  Synthesis of each teacher’s case

In this section, | present a discussion of the body of findings for each teacher
separately. The findings included were generated through the application of

distinctive data collecting methods, as outlined in Chapter 3.

5.2.1 Teacher A

All of the documents that | accessed from Teacher A appeared in Tables 4.2, 4.4
and 4.5 respectively in Chapter 4, and during the interviews, Teacher A mentioned

that the same documents could be found in his file.

The literature highlights that a lesson plan is a detailed document which has to
clearly outline the specific skills learners are expected to develop, the objectives, the
outcomes, and strategies for achieving those objectives (Barber, et al. 2011; Fisher,
2003; Millar, 2004; Taylor, et al. 2008). In contrast, most of the practical task lesson
plans which | accessed were not actually prepared by Teacher A himself (see
appendix E). In fact, he provided me with photocopies of the lesson plans which the
teachers received from the textbook publishers. Again, during the interview session,
Teacher A clearly articulated that he used the lesson plans found in the booklet he
often referred to. Actually, Teacher A referred to the package received from the

publishers as this booklet.
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In terms of the Curriculum Implementation theory (see Table 2.1) underpinning this
study, the lesson plans used by Teacher A qualify to be classified under level 1 of
the four levels of learner autonomy in science practical tasks and assessment, which
are presented in Chapter 2 (Rogan & Grayson, 2003). According to Rogan and
Grayson (2003), the activities befitting level 1 do not encourage learners to develop
minimum inquiry skills independently. The lesson plans under scrutiny were
designed in such a way that the content had to be understood by the learners. When
designing such practical lessons, the designer seemed to have ignored the
uniqueness of the environments and the level of understanding of the learners who
were supposed to develop those specific skills. | concluded that the designer held
the belief that “one size fits all” when designing such practical task lessons (du Toit,
et al. 2008:42). Furthermore, Teacher A pointed out that he prepared a practical
lesson himself when it was not included in the booklet, which meant that Teacher A
seldom prepared practical lessons for himself. | concluded that Teacher A’s lack of
lesson preparation is an example of the many teachers who do not prepare lessons
before teaching them to learners (Bantwini, 2009).

Interestingly, Teacher A presented practical lessons to the learners. Notably, when
Teacher A presented a lesson, he usually started by revising the lesson presented
previously, followed by an introduction of the theme and the objectives. It seemed
that the intention was to arouse the interest of the learners and to remind them of
relevant information pertinent to the lesson being taught. In addition to this, Teacher

A used the chalkboard to write important points for the learners to read.

The Department of Education (2009) in the US values the importance of using
apparatus during the teaching of science. To show that apparatus play an essential
role in science, Teacher A attempted to use them as often as possible. Before
Teacher A demonstrated particular scientific skills, he preferred to introduce the
apparatus even if it meant using the vernacular. He sometimes gave the learners an
opportunity to name the apparatus which was organised to develop their skills. It

seems that the idea was to familiarise the learners with the apparatus.

A lack of appropriate apparatus for performing some of the activities was still a

challenge according to Teacher A. Teacher A explained that he sometimes spent his
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own money to buy the resources he wanted to use, for example, methylated spirits.
He also asked the learners to bring some equipment from their own homes, and
sometimes a few of the learners would bring along such items to class, this indicated
a lack of co-operation from the learners. Apart from a lack of apparatus, Teacher A
complained about the 30 minute period. According to him, the 30 minutes allocated

to teaching and learning practical tasks was too little.

When presenting a practical task lesson, Teacher A would combine explaining and
demonstrating approaches. He explained each step to be taken and the possible
outcomes of the demonstration. During the lesson observations, | realised that
Teacher A handled and used the apparatus himself when demonstrating how a
particular experiment works. The learners did not have any opportunity to handle the
apparatus. Again, during the interview, Teacher A explained that the learners were
only involved when they had to confirm the outcomes of a practical task
demonstrated by the teacher. In contrast, the literature shows that learners develop
scientific skills much better when they are actively involved in an activity (Frost,
2010; Kotze, 2008; Michael, 2007; Millar, 2004). The reality was that the learners
were not afforded opportunities to develop their abilities. | think allowing the learners
to do the activities by themselves is a very important step towards the development
of skills. Interestingly, Teacher A allowed the learners in a group or individually to
stand close to the scene and observe the unfolding events. In turn, a learner(s) who
had an opportunity to observe the events at close range was/were expected to report
back to the whole class during the demonstration. Simply put, the learner had to

report on the events as they unfolded.

Furthermore, Teacher A demonstrated that he was able to prove that practical tasks
need not to be confined to classrooms or laboratories only. He demonstrated this
when he took the learners out of the classroom to the vehicle parked outside.
Similarly, the literature shows that practical tasks are not restricted to a single milieu
(Lindemann-Matties, et al. 2009; Millar, 2004; Van der Valk & de Jong, 2009).

Teacher A concluded the practical lessons by giving the learners short written
informal assessments which promoted knowledge acquisition. During the first

practical lesson observation, he wrote an informal assessment of five items on the
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chalkboard and handed out papers reflecting different pictures related to the practical

task so that the learners could write their answers in their exercise books.

Regarding formal practical task assessment, the learners wrote school-based as well
as general common assessment tasks. The common assessment tasks were
general in the sense that practical tasks form part of the entire question paper. By
the time this study was conducted, Teacher A had only given the learners one
written school-based practical task. The types of assessment that the learners
performed support what the literature indicates, which is that the assessment of a
practical task is done mainly through pencil-and-paper classroom tests and
examinations (Blom, 2008; du Toit, et al. 2008; Le Grange, 2008; Ornsteins &
Hunkins, 2004).

5.2.2 Teacher C

All the documents that | accessed from Teacher C appear in Tables 4.2, 4.4 and 4.5
respectively in chapter 4. During the interview, Teacher C mentioned that he used
different documents, for example, the teacher’s guide; the learner’s book; copies of
the previous years to gather sufficient knowledge. Evidence appeared in the
appendices section (see appendices H, I, M, N, O, P, Q and R). All of these helped
to expand his knowledge. According to Millar (2004), teachers are expected to have

clear knowledge about the subject matter they intend to teach learners.

A very important document which | accessed from Teacher C during the observation
is a self prepared lesson plan. Teacher C used a template on which he indicated the
topic prepared in both Afrikaans and English. He mentioned the template designed
at the school during the interview. When checking, | realised that the practical lesson
corresponded with the practical task prescribed in the pace-setter for that week.
Again, the lesson plan includes information ranging from the theme to the roles of

the teacher and the learners as well as assessment strategies.

Firstly, Teacher C made sure that the appropriate apparatus were organised and
well arranged for the learners to use. This did not mean that he experienced no
problem with regard to the accessibility of apparatus. Just like other teachers in the

study, Teacher C was sometimes affected by a lack of appropriate apparatus, for
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example, he reported to the learners that he could not get alkalis and acid indicators
in town. Teacher C explained during the interview that he organised and introduced
the apparatus to the learners at the beginning of the year. Before presenting the
lesson, Teacher C would revise the work done together with the learners previously,
followed by an introduction of the theme and the objectives of the intended practical
task. According to Barber et al. (2011), and Ingram (2010), the explanation of the

learning objectives is very important.

To protect the learners against any health risks during practical task presentations,
Teacher C introduced dangerous apparatus and the necessary precautions to the
learners before starting any practical tasks. Essentially, there were written rules
about practical task implementation on a piece of paper pasted permanently on each

table that the learners used in the laboratory.

Teacher C explained during the interview that he used different strategies to present
a practical task. Indeed, | observed those strategies being applied. The literature in
agreement indicates that using strategies for the smooth implementation of practical
tasks is a necessity (Barber, et al. 2011; Frost, 2010; Millar, 2004). The strategy that
Teacher C mentioned and practised successfully during the observation was the
division of the learners into small groups of five members each. The literature
strongly supports the division of learners into small and manageable groups (Kotze,
2008; Millar, 2004; Shaha, 2011). To actively involve each learner or make the
individual groups function well, Teacher C gave some of the well performing learners

responsibilities, such as being a group leader or a scriber.

Teacher C explained that all the learners in a group are actively involved in doing the
specified practical task. Indeed, | watched the learners handling and using the
apparatus under the guidance and supervision of the teacher (Van der Valk & de
Jong, 2009). However, this does not necessarily mean that Teacher C never handles
and uses the apparatus. He used the apparatus to demonstrate a particular skill in
cases where there was only one piece of apparatus available, for example, he used
a plastic measuring stick to demonstrate potential energy. According to the literature,

learners should be given enough chance to actively participate in skills development
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(Frost, 2010; Kotze, 2008; Michael, 2007; Millar, 2004). If the learners are not

involved, they end up not feeling an association with science (Olitsky, 2007).

Furthermore, and very importantly, Teacher C gave each group an opportunity to
explain the results of the activity done. This was observed during the two practical
lesson processes. The Teacher C also asked oral questions during the practical task
process to keep the learners on track. Finally, Teacher C rounded up the lesson by
asking the learners a few oral questions and sometimes he asked the learners to do

an assignment or a project at home.

In as far as practical task assessment is concerned, Teacher C indicated that he
consistently assessed the skills developmental progress in the learners informally
and formally by means of a rubric. He consistently asked questions to keep the
learners on track. The learners also wrote school-based and common assessments

required by the Limpopo Province Department of Basic Education and training.

5.2.3 Teacher D

The documents that Teacher D talked about in his file concurred with the documents
that | accessed (see Tables 4.2; 4.4 and 4.5 in Chapter 4). Differing from the other
three teachers in this study, Teacher D used a college exercise book to prepare his

lessons in detail.

In his practical lesson plans, Teacher D included the apparatus and the objectives.
According to him, a lack of apparatus was not a serious problem. Teacher D strongly
disagreed with the belief that a lack of scientific apparatus is a stumbling block
towards decent integration of practical tasks in the science classroom. He explained
how any available object could be used productively. Teacher D then cited ice-cubes
that can be collected from home and again bean seeds, and samp used for the
National Schools Nutrition Programme (NSNP) as examples of items that can be
used when presenting practical task lessons, such as decanting and sorting, or
separation of materials. In cases where the school did not possess the appropriate
apparatus, Teacher D either used any relevant object available or he borrowed from

neighbouring schools. Another preferable alternative was to spend money on
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purchasing the apparatus, e.g. a sieve. If the apparatus were not available, he would

teach the practical task in a theoretical way.

Although Teacher D explained during the interview that he organised apparatus well
in advance, during the first lesson observation he sent a girl out to collect sand,
however, the rest of the apparatus were readily available on a small table placed in
front of the learners. He mentioned issues related to safety after the second lesson

observation was completed.

Teacher D started his presentations by introducing the theme, followed by a revision
of the previous work. However, he preferred to explain the practical activities before
demonstrating them. Teacher D explained the possible results and wrote important
points on the chalkboard as the practical activity was being carried out. The learners
did not get a chance to handle and use the apparatus, they only observed at a
distance while the teacher demonstrated. During the second lesson observation, the
learners had an opportunity to gather around the small table and observe events at
close range. With each practical task, Teacher D asked the learners to tell him the
changes that took place during the process of the activity, however, the learners

were involved cognitively and not physically.

Teacher D concluded each lesson by assessing the learners informally. The learners
also wrote formal school-based and common assessment tasks, which in most
cases include questions about practical tasks described in the question paper. The
practical task assessments about which the learners wrote seemed to promote

science knowledge acquisition rather than skills development.

5.2.4 Teacher E

| accessed all the documents which Teacher E used for NS teaching and learning
(see Tables 4.2; 4.4 and 4.5 in Chapter 4). Again, Teacher E mentioned the same
documents during the interview. When necessary, Teacher E used a template to

prepare practical lessons.

A shortage of apparatus at the school often forced practical tasks teaching and

learning take place in a theoretical way. Although Teacher E emphasised that he did
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most of the practical tasks in a theoretical way, there was an indication during the
observations that he tried to organise some apparatus, for example, rubber bands, a
dynamo and exhausted batteries. Amazingly, Teacher E had no problem
demonstrating a particular skill to the learners using incomplete or exhausted
apparatus, for example, he attempted to demonstrate energy change by using
exhausted torch batteries. Nothing related to the possible dangers during the
handling and use of the apparatus was explained by Teacher E, rather, risk

management was explained during the interview.

During the observations, | realised that the introduction of the theme was done first,
followed by a revision of the previous work. Once Teacher E completed explaining
the activities and their possible results, he would then start with the demonstration.
Teacher E preferred to talk about and write important points on the chalkboard. This
confirms what the literature says, which is that many South African science
classrooms, of which a large number are located in the Limpopo Province, are
characterised by the “conservative teaching methods” (Maree, et al. 2006:239) or
often referred to as a “chalk-and-talk” approach to teaching (Aldridge et al., 2006:59).
Teacher E once allowed the learners to form large groups of more than five
members each in order to demonstrate the projects they had made at home, for
example, a bulb connected to a motor and a wire car. Again, few learners were given
an opportunity to demonstrate a skill in front of the class during the observations. |
realised that many of the learners enjoyed performing an activity in front of the whole
class. According to Olitsky (2007:35), learners end up not feeling “a sense of
membership associated with Science” if they are not given an opportunity to
participate during the practical work process. Ultimately, science will not become a
component of their identity and, therefore, the learners will in the future be unlikely to
seek out interactions that relate to science (Olitsky, 2007).

Lastly, Teacher E assessed the learners informally and formally. Development of
skills was measured in the form of allowing the learners to write answers in their
exercise books or on a piece of paper in the case of a formal task. Usually, the
learners wrote school-based and common assessment tasks. Furthermore, Teacher
E explained that he used a rubric to assess skills development in the learners. All of

the other teachers, except Teacher A, used rubrics as well.

142

© University of Pretoria



5.3 Cross analysis of the findings

When | compared and further analysed the findings, | realised that the teachers in
this study shared certain practical habits with regard to practical tasks integration in

more or less the same way. The practical habits include:

Inadequate practical task lesson preparation: A comparison and analysis of the
findings based on practical task lesson design and presentation illustrated the
freedom which the teachers in this study enjoyed, for example, some of the teachers
in this study minimised the information so that it fitted within the small spaces
available between the subheadings of the templates they had received from the NS
workshops. By doing so, the teachers omitted essential information like objectives,
strategies for the attainment of the objectives, risk management during the process,
and assessment strategies. Freedom is good, but only if teachers utilise it
appropriately. Here, the appropriate use of freedom implies that teachers freely
prepare and present practical lessons in accordance with the outlined expectations.
Conversely, freedom becomes disadvantageous when teachers begin to practise
phenomena their own way. In fact, a lesson plan has to be designed in such a way
that it provides clear direction toward the attainment of the selected objectives. There
is also a tendency of relying on practical task lessons designed by publishers.
Although such practical task lessons look good, they are not applicable in every
environment, for example, some of these lesson plans included a series of activities
accompanied by a list of sophisticated apparatus which some of the schools did not
possess. The practical task lesson plans received from Teachers A and B serve as
good examples of this problem.

There is a possibility that reliance on the templates and lesson plans from publishers
without making adjustments to the documents in question before they are utilised
can disadvantage both teachers and learners. In my view, inclusion of apparatus
which are not available and the exclusion of essential information like objectives,
strategies and the roles of the teacher and the learners when preparing a lesson
contribute towards making practical lessons ineffective. The literature states clearly
that a well designed lesson plan has to incorporate all the necessary aspects
(Barber, et al. 2011; Fisher 2003; Rodrigues, et al. 2010). In fact, teachers are not
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supposed to be free to an extent that they only teach their favourite topics, rather
they must plan to teach whatever the pace-setter directs them to teach (Aubusson,
1994). A noticeable gap exists between the lessons which some of the teachers in

this study prepared and what the literature expects a practical lesson to look like.

Lack of learners’ engagement: In many cases, | observed lessons wherein the
teachers demonstrated practical tasks by handling and using the apparatus without
giving the learners an opportunity to participate. Out of eight practical task
presentations, only three lesson presentations allowed the learners to actively
participate throughout the process. Two of the practical task lessons where learners
participated were observed in School C and one in School E. The remaining five
practical lessons were predominantly teachers’ demonstrations while the learners
observed and answered oral questions. In contrast, the literature emphasises that
learners develop particular skills effectively by actively engaging in the actual
exercise of doing those activities that involve their minds and hands (Aubusson,
1994; du Toit, et al. 2008; Maree & Fraser, 2008; Schibeci & Wong, 1994). The
implication is that the disengagement of learners during demonstrations prevents
them from developing scientific skills.

Furthermore, | realised that the teachers opted to teach practical tasks in a
theoretical way if there were no apparatus. In other words, the teachers adhered to
the teaching approaches that promote knowledge acquisition. This kind of practice
was observed during the observations and was again raised during the interview

sessions.

Teachers’ interest in practical tasks: All of the teachers in this study integrated
practical tasks during observations when teaching NS. Although some teachers did
not have science qualifications, they were highly interested in incorporating practical
tasks when teaching NS. Proof of this was seen in the intensive consultation of
diverse sources of information before lesson presentation reported during the
interviews by Teachers C and D (see semi-structured interview items 4.6.2 and 4.6.3
in Chapter 4). Intensive consultation is done to ensure the smooth practice of
scientific skills. In addition to this, three out of the four teachers interviewed indicated

that they even spent their own money to purchase materials and/or apparatus, e.g. a
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sieve. Furthermore, some of the teachers took initiatives to involve the learners in
the search for alternative materials which the schools did not possess. This was an
indication of high commitment towards the development of scientific skills. What is
needed is further capacitation of teachers, which is a notion that gains support from

the theoretical framework underpinning this study (see Figure 2.2 in Chapter 2).

Lack of resources: The great challenge faced by the teachers in implementing
practical tasks in three of the schools that participated in the study is a deficiency of
resources regarding well trained teachers, laboratories and apparatus. However, |
must indicate that there were certain schools in possession of apparatus which
remained unused for years. A study conducted by Rogan and Aldous (2005) in
Mpumalanga revealed scientific apparatus sealed in boxes at schools. In addition to
this, Teacher D remarked during the interview that neighbouring schools hade
apparatus locked in steel cabinets, “But when | went to the neighbouring schools to
go and ask, some of them even though they have got apparatus that are locked in

steel cabinets doing nothing, they find it reluctant to offer me”.

The real issue is that the resources, namely apparatus, humans and laboratories are
interrelated. The availability of sophisticated apparatus without a suitable space and
a knowledgeable teacher to apply them is useless. Some apparatus can however be
substituted, for example, Teacher D used an ordinary glass of water instead of a real
glass beaker to demonstrate an experiment. Besides this, Teacher D did not view a

lack of apparatus as serious:

Not 100 percent. science is a practical subject. We have got a lot of tins that have
been used up. You can use them as containers. We have glasses that we use....... to
drink water. Although they are not marked, you can use them as beakers. So, lacking
apparatus is not a major ..... problem. Torches, we do have....... Energy transfer:
Stoves we light at homes...Globes we use....heat energy, light energy. So, not having

an apparatus, | don’t think is a problem in....presenting.....Science.

| concluded that a lack of physical resources such as a laboratory, apparatus and
knowledgeable human resources in science are systemic barriers which consistently
deprive the learners the privilege to develop scientific skills at school. In terms of the

construct capacity to innovate (see Figure 2.2 in Chapter 2), effective implementation
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of practical tasks requires the application of the necessary resources (Rogan &
Grayson, 2003).

Insufficient time available: In general, the lesson observations coupled with the
views of the teachers in the study revealed time as a barrier towards the effective
development of scientific skills in learners. A cross analysis of the findings indicated
that the time allocated for NS teaching and learning was not enough. The literature
reveals that insufficient time allocation for executing practical tasks is frowned upon
(Barber, et al. 2011; Frost, 2010; Lindemann-Matties, et al. 2009; Olitsky, 2007). The
stumbling block here is that policy-makers determine the amount of time for teaching
NS (DoE, 2011). However, school management teams have the freedom to decide
upon the length of the teaching and learning periods per day, according to the

theoretical framework (Rogan & Grayson, 2003).

Although some teachers, like Teacher C, did not include information regarding
practical task teaching and learning time, they were definitely affected in one way or
another, for example, the movement to and from the laboratory by the learners in
School C indirectly affects the time for practical tasks and the time or period (s) for
the upcoming subjects. Again, the act of combining Grade 7 classes during the
practical lesson observation by Teacher A suggests well planned time management.
The limited time teachers spend attempting to develop the skills of the learners
challenge questions such as: “Why is there no intervention to address inadequate

time available for practical tasks teaching and learning?”

The contact time for teaching and learning scientific skills emerged during the lesson
observations and interview processes as a challenge which all the teachers who
participated in this study were faced with. The worst part was that the personal
timetables of the teachers in this study indicated nothing regarding practical tasks

integration.

Inappropriate assessment of practical skills development: The literature states
that the development of skills is better assessed while a learner(s) is freely creating,
producing and doing something, for instance, an experiment by himself or herself
within a real context rather than merely knowing or recalling information (DoE,
2007b; Le Grange, 2008; Miminoshvili & Jibladze, 2007; Ornstein & Hunkins, 2004).
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Contrarily, the findings of this study indicate that the teachers assessed the learners
orally during demonstrations and after the completion of the practical lesson

presentations.

Furthermore, the practical task assessments which the learners performed often
intended to measure the quantity of science knowledge gathered during the
presentations. The evidence included pen-and-paper tests and examinations which
assessed knowledge at the expense of skills development. This finding is in
agreement with the literature, which shows that practical skills were assessed by
means of pen-and-paper tests and examinations during the pre-1994 education
system (Blom, 2008; du Toit, et al. 2008; Hattingh, et al. 2005; 2006; Le Grange,
2008; Maree & Fraser, 2008; Wa Kivilu, 2004). Again, the teachers assessed to
obtain scores to fill in the marking-sheets provided and prepare the quarterly mark
schedules. Obtainment of scores is just a routine task instead of an opportunity to
reflect on challenges and the improvement of practices. Clough and Olson (2008),
and Taylor et al. (2008) highly criticise this act of assessing learners just to obtain
scores to be used for marking-sheets and schedules completion. Rather, appropriate
assessments should be used to measure the development of 21% century skills in
learners (Can Sahin, 2009).

Furthermore, the study reveals that teachers C, D and E, with the exception of
Teacher A, had knowledge of how to use a rubric. A number of informal practical
task assessments in which a rubric was utilised effectively was reflected in the
documents supplied by Teacher C. A rubric gives a teacher an opportunity to assess
the development of different skills in learners, for example, teachers may be able to
assess the development of cognitive, psychomotor and affective skills in learners
(Jonsson, 2008). Significantly, a rubric gives learners an opportunity to assess and
correct themselves, assess the work of other learners and to develop self confidence
(Van Aswegen & Dreyer, 2007). Therefore, the teachers who do not use rubrics limit

efficiency indirectly.

Finally, there is a possibility that some of the teachers did not give their immediate
seniors (HoDs) school-based assessment instruments for moderation purposes. This

is reflected in two statements articulated by Teachers D and E respectively regarding
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the moderation of assessment instruments. Teacher D reported that he was the one
responsible for moderating assessment instruments. Inversely, Teacher E drafted
and allowed the learners to carry out a practical task, “It is one man’s show here. No

one moderates. | just do it and give it to the learners to do a practical activity”.

The two statements imply that nobody moderated the assessment instruments. In
conclusion, the assessment used by most of the teachers in this study do not

support and assess skills development in learners.

5.4  Answering the three research questions

5.4.1. How are practical task lessons for Grade 7 Natural Sciences learners

designed?

This question aimed to explore the procedures that NS teachers usually follow when
they design practical task lessons. The study revealed four major sources which the
teachers used as guidelines when designing lessons to teach NS practical tasks.
The documents included the policy documents, pace-setters (syllabus) and the
prescribed textbooks for NS, which were supplied to schools by the national and the
local departments of Basic Education and Training. Furthermore, two teachers,
namely Teacher C and Teacher D, claimed that they also used the internet as a
fourth source to supplement the information they had gathered before drafting a

lesson plan. However, not all of the teachers consulted all of these sources.

The act of consulting various sources of information is commendable taking into
account the emphasis laid down by the literature that a properly designed practical
lesson should include detailed objectives, the strategies for the realisation of the
objectives, all the necessary steps to be followed during presentation and thereatfter,
the targeted learning outcomes and assessment strategies (Barber, et al. 2011;
Fisher, 2003; Millar, 2004; Shaha, 2011; Taylor, et al. 2008). Contrariwise, the study
revealed that most of the lessons that the teachers designed for teaching NS
practical tasks were not detailed, although they included common aspects such as
the subject, the theme, date, duration, and assessments standards. Such lesson
preparations are fit to be categorised under level 1 (see Table 2.1 in Chapter 2) of

the classification framework (Rogan & Grayson, 2003). The reality is that some of
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the practical task lessons do not outline the objectives; do not specify the skills to be
developed; do not include safety issues; do not indicate the roles of both the teacher
and the learners nor how they should interact when the process unfolds. The
importance of the interaction between the two stakeholders is strongly emphasised

in the Profile of Implementation (Rogan & Grayson, 2003).

Another important aspect which the teachers did not include in their practical task
lesson preparations was a specific timeframe. | believe that a timeframe helps both
the teacher and the learners to adjust the speed they are working at, especially if it is
realised that the learners may not be able to finish the task. Furthermore, a
timeframe allows regulation and intervention to take place on time in order for the

learners to complete the activity and achieve the set objectives.

Very few practical lesson plans matched the requirements which the literature
indicates. The rest of the practical task lessons which some of the teachers prepared
did not differ from the way lessons were prepared in the pre-1994 education system.
In other words, such practical lessons should rather be used when teaching content,
rather than skills development. This revelation corresponds with the findings of a
study conducted by Rogan. Rogan (2004) observed eighteen video-taped science
lessons from nine secondary schools in Mpumalanga and the findings indicated that
the teaching of content rather than skills development had remained the main

objective of those science lessons.

Again, the study successfully revealed that some of the teachers depended on the
templates they had received from the workshops they attended, especially when
attempting to design practical lessons. In my view, there is nothing wrong with the
use of those templates. What | view as problematic is the manner in which the
teachers use these templates. During the document analysis, | realised that the
templates had very limited space or lines between the subheadings. Some of the
teachers did not extend or increase the space available in order to write detailed
information, rather, they made copies and used the templates without alterations,

which only allowed them to fill in limited details.
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Finally, the study revealed that some of the teachers did not prepare practical task
lessons. Instead, they used practical lessons designed by companies which publish
textbooks. This was demonstrated when Teacher A and E embarked on the practical
lesson demonstrations without having prepared the lessons. Dependence on lesson
plan hand-outs without reviewing them to fit the environment corresponds with a
report issued by Bantwini (2009) that teachers do not prepare lessons before getting
to their classrooms. The disadvantage of not adjusting practical task lesson plan
hand-outs is that some of them contain information which only suits certain
environments, for example, the lesson about the transfer of heat energy was
scheduled for 10.5 hours and further included apparatus such as 2 tin lids, 2 coins, a
test tube, and stop watch, of which Teacher A did not possess certain items. In these
cases, the preparation was done by publishers without adaptation from the teachers

to suit their classroom situations.

5.4.2. How are lessons involving practical tasks enacted in Grade 7 classes?

This question was successfully answered. | was present in the environments in
which events unfolded and observed the teachers presenting practical lessons. In
addition to this, | had an opportunity to listen to the views of the teachers regarding

practical task integration in science.

Some of the teachers tried hard to make apparatus available in order to present
practical task lessons. According to the Department of Education (2009) in the US,
resources play an important role during practical task teaching and learning,
although Hattingh et al. (2007) argue that resources need other supportive
interventions in order to be effective. Some of the teachers in this study confirmed
that they opted to present practical tasks theoretically only if there were no
appropriate apparatus available. However, the teachers attempted to organise

apparatus although some items were not available, for example, alkaline.

In as far as real usage of apparatus by the learners is concerned, the study revealed
that in many cases it was poorly done or completely avoided. Handling and
application of apparatus was only practised convincingly in one case. The implication
is that the teachers handled the apparatus and demonstrated the skills themselves,

while the learners only observed the events and responded to theoretical questions
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posed by the teachers. In a situation of this nature, the learners seldom got
opportunities to handle and use the apparatus themselves. A practice of this kind

contributes greatly towards the inability to apply scientific skills in a real environment.

Sometimes the teachers did not hesitate to conduct practical tasks in a theoretical
way, for example, Teacher A and Teacher E imparted knowledge to the learners on
how something happens without actually using any apparatus. | assume that the
problem leading to the theoretical teaching of NS practical tasks is caused by a lack
of appropriate resources, for example, three out of four schools that participated in
the study did not have a laboratory facility (see Table 4.1 in Chapter 4) and they also
lacked the appropriate scientific apparatus. As a result, the NS teachers improvised

apparatus or embarked on teaching practical tasks in a theoretical way.

In contrast, the literature shows that learners develop scientific skills better when
they are actively involved in an activity (du Toit, et al. 2008; Frost, 2010; Maree &
Fraser, 2008). In three cases, the practical task presentations appeared to be of a
high level in terms of the four levels covered in the Profile of Curriculum
Implementation (Rogan & Grayson, 2003). The learners themselves handled and
utilised the apparatus under the supervision of their teacher. The literature
emphasises that learners develop particular skills effectively by actively engaging in
the actual activities that involve their minds and hands (Aubusson, 1994; du Toit, et
al. 2008; Maree & Fraser, 2008; Schibeci & Wong, 1994). Surely, if the learners are
not given a chance to participate during the practical task process, just as it occurred
in many cases that | observed, they end up not feeling “a sense of membership
associated with science” (Olitsky, 2007). The mechanism to use to guard against a
situation of this nature is simply to give the learners as much time as possible to

experience using apparatus on their own.

Although time plays a crucial role in practical task integration, the study revealed it
as a challenge. All the lessons that | observed were affected by management and by
the teachers. Most of the periods | observed were actually meant to run for a
maximum of 30 minutes. The teachers often complained that the time given to
practical task integration was too short. This is a genuine concern that takes into

account the learners’ level of understanding, and other unforeseen circumstances
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such as lesson interventions and interruptions by teachers’ industrial actions,
funerals, and workshop attendance. Supportive evidence emerged when Teacher A
combined two classes and Teacher D combined two grades (6 and 7). The literature
indicates that some practical tasks demand more time for execution (Barber, et al.
2011; Lindemann-Matties, et al. 2009; Frost, 2010).

The challenge that often accompanies allocation of short time for doing science in
most cases is the prevention of some activities from happening and the promotion of
other activities to happen at a faster speed than needed (Frost, 2010), for example,
the second lesson which Teacher C presented was cut short and some of the
activities were forced to unfold at a fast speed. This happened as a result of too
much time being taken up by the morning devotion. | believe that a practice of this
kind handicaps learners from developing scientific skills. Many activities based on
practical tasks are not done or well attended to due to little time allocated for NS

teaching and learning.

Importantly, this study revealed that the teachers had an interest and commitment in
terms of NS teaching, although some did not have science qualifications (see Table
3.1 in Chapter 3). The teachers, with specific reference to Teachers C and D,
explained convincingly during the interviews that they even searched for information
through the internet in order to gather as much information as possible. Furthermore,
| observed the practical lessons in which Teacher C successfully applied his

experience in teaching practical tasks (see Table 3.1 in Chapter 3).

Interestingly, | realised that the teachers in this study started their presentations with
a revision of previous work. An explanation of the tasks, the objectives and the
names of the apparatus were then given. Furthermore, some of the teachers
attempted to apply different strategies when presenting practical lessons, of which
Teacher C is a good example. When presenting a practical lesson, he usually
grouped the learners into small and manageable numbers and further allowed them
to communicate the outcomes of the tasks amongst themselves. Additionally,
Teacher C made sure that each table used by the learners in the laboratory had
safety rules pasted on them. Similarly, Teacher E partially attempted to divide the

learners into large groups during the second lesson observation. The literature
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strongly supports the application of appropriate strategies in order to successfully
develop skills in learners (Barber, et al. 2011; Frost, 2010; Millar, 2004; Shaha,
2011).

Overall, the teachers attempted to teach the learners scientific skills even under
difficult conditions, for instance a lack of resources, but the findings indicate that
some of the practical tasks were taught in ways that do not promote skills
development. A good example is the traditional approaches which Teachers A, D
and E used for presenting practical lessons. Just like in Rogan’s (2004:174) study,
which was conducted in twelve Mpumalanga primary and secondary schools in
2002, it shows that the “doing of science”, that is, the practical task was attempted,
but was often low in standard and did not go beyond observation and simple
measurement. Similarly, the results of various studies, including a study conducted
by Hattingh et al. (2005) in the same province (Mpumalanga), reveal more or less
the same point that practical activities were not administered the way in which
meaningful hands-on practical work is supposed to be administered. Lastly, Fraser
and Maguvhe (2008) conducted a study amongst blind and visually impaired
learners in South Africa at eleven special schools to find out how science
developmental process skills in outcomes-based classrooms take place. The results
of such a study show that the kind of practical activities done were confined to very
simple and elementary exercises that provided little intellectual challenge and did not
call for advanced problem —solving skills (Fraser & Maguvhe, 2008). All these cases
show that when the situation seldom allows for practical skills development, learners

are spectators instead of participators.

5.4.3. How are learners’ Natural Sciences practical skills assessed?

This sub-question aimed to explore how these teachers measured the development
of scientific skills in the learners. The study revealed that the measurement of skills
development is done through assessment. According to the Department of
Education (2007b), assessment is the only mechanism through which information

about development of skills in the learners is collected.
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The answers to this question emerge in three different phases. Firstly, | checked all
the relevant documents which the teachers used exclusively for assessment
purposes and realised that the teachers endeavoured to assess the development of
scientific skills in the learners. | checked the informal tasks in the exercise books of
the learners and the common tasks which the learners had done. When going
through the work in the learners’ exercise books, | realised that the teachers
assessed the learners in a uniform way, except in a few cases where evidence exists
in the form of a rubric. Generally, the development of scientific skills in learners is
assessed in a way that promotes knowledge acquisition and also provides scores for
accountability purposes. Conversely, Wiliam (2006) argues that assessment serves
as a bridge between the teaching and learning process and as such it has to be
designed in a way that enables a teacher to teach better. This was confirmed and
supported during the practical observations and interview sessions. | observed the
learners answering questions orally throughout the demonstration processes
followed by written responses to informal assessment questions in real-life
situations. Furthermore, the responses to the interview questions about practical task
assessments confirmed that knowledge is promoted more than skills development.
An analysis of the interview responses together with both the informal and formal
assessments, especially the common tasks which the learners had done, shows that
the teachers did not attempt to assess the learners while the process of handling and
using the apparatus was being carried out. The literature considers a rubric as the
best tool to use when assessing the development of skills in learners (DoE, 2007,

Jonsson, 2008; Kotze, 2008; Le Grange, 2008; Moskal, 2003; Van Aswegen &

Dreyer, 2007). This is because a rubric gives a teacher an ample opportunity to
observe learners demonstrating skills development in a real life situation and the
opportunity to allocate or credit them accordingly. The findings in this study show
that one teacher often uses a rubric. Although the responses of some of the teachers
indicated that they had knowledge about a rubric, the reality is that a rubric is seldom
used. Apart from one rubric used by Teacher E at some point, and a number of

rubrics in the work of Teacher C, there was no other supportive evidence.

There is no doubt about the scarcity of evidence in the form of rubrics. The truth is
that in many cases, the teachers appear to be the ones who demonstrate while the

learners observe. Rather, the learners respond mostly in the form of answering
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guestions either on a chalkboard or a test/examination paper after the demonstration
was completed. Such questions demand learners to show the amount of knowledge
they had gathered during the process. In short, the findings indicate that the kind of
practical assessments which the learners often did promoted knowledge acquisition
in many cases. The promotion of knowledge was visible regardless of whether the

learners performed a formal or an informal practical task assessment.

Finally, the three sub-questions are not meant to substitute the main question, but
rather to jointly provide assistance towards unlocking the realities of practical task
integration at school level.

5.5 Answering the main research question

How do teachers integrate practical tasks as part of their strategies for teaching

Natural Sciences in Grade 7 classes?

This investigation succeeded in unlocking the realities of practical task integration.
The primary aim in this study was to find out and describe how teachers integrate
practical tasks when teaching NS with specific reference to the Grade 7 learners.
Brief background information leading to the initiation of this study was provided in
this regard.

Moving a step backward, the African National Congress (ANC) led government to
transform all the aspects of the educational system, including the curriculum soon
after 1994 (Rogan & Aldous, 2005). The intention was to pave a new route whereby
South African learners would be rescued from the long standing practices of content
memorisation and regurgitation in pencil and paper tests and examinations (Blom,
2008; du Toit, et al. 2008; Hattingh, et al. 2005; Le Grange, 2008; Maree & Fraser,
2008; Wa Kivilu, 2004). The emphasis would rather be on knowledge and skills
development (Hattingh, et al. 2005; Rogan & Aldous, 2005). In 1998, the Post-1994
Education System introduced Natural Sciences as one subject responsible for
carrying the mandate of scientific skills development in learners (DoE, 2002).
However, the implementation of the new curriculum called C2005 seems to have
experienced various problems which led to a succession or a series of curriculum

alterations. In general, the alterations were initiated as an attempt to ensure effective
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teaching and learning. Therefore, it is against this background that this study was

initiated and the objectives that helped to drive the study were arranged as follows:

e To develop a better understanding of how teachers design lessons that

present practical tasks.

e To investigate the strategies which teachers use to ensure that practical task

implementation becomes effective.

e To understand the way progress in terms of process skills development in the

learners is measured or assessed.

e To present a valid and reliable picture about practical task integration at

school level.

Therefore, for the sake of exploring this set of objectives, and to properly answer the
research questions formulated in Chapter 1, | employed research methodology
appropriate to the objectives. Since the research design for this study has been
discussed in full in Chapter 3, therefore, here | only provide an outline of the
research design as well as reflections on its appropriateness with regard to this
study.

| used a qualitative research approach embedded in the interpretive paradigm. |
incorporated the interpretive paradigm taking into account the fact that it is viewed as
a tradition that seeks to “understand the meaning of human experiences” (Vivar, et
al. 2007:65). In turn, Cohen et al. (2007) argue that the meaning of human
experience is better understood when the words and actions of the participants are
taken into account. Consequently, and very importantly, the interpretive paradigm
allowed me to observe the actions and also listen to what the participants had to say

about practical task integration.

Furthermore, qualitative research accorded a space for an in-depth study about
practical task integration (Gay & Airasian, 2003; Leedy & Ormrod, 2001). Through
the application of a qualitative research approach, | was able to focus on events
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occurring in natural settings or in a real-life context (Leedy & Ormrod, 2001). Besides
this, the engagement of an evaluative case study further permitted me to focus on a
single event in-depth (Bassey, 1999) and to gain insight into the practice (Ghauri, et
al. 1995). In other words, | was able to be in close proximity and also have direct
contact with the participants particularly during lesson observations. The use of an
evaluative case study design allowed me to use diverse data collection methods

such as document analysis, observations, interviews and a research diary.

In short, | consider the application of a qualitative approach in this study as a great
advantage because it enabled me to conduct the “inquiry in a subjective biased
manner”, analyse and interpret the words and actions and also stand a better chance

to establish a trustworthy picture based on the findings (Creswell, 2005:39).

Additionally, | consistently referred back to the literature and the theoretical
framework in order to arrive at a conclusion that answered the question
appropriately. Indeed, the findings clearly indicate that the teachers applied
traditional teaching approaches when integrating practical tasks in many cases.
Usually teachers are the ones who spend time demonstrating particular skills to
learners. The role of the teacher is not to support the learners while they are busy
working on a practical task only (Harreveld, 2007). Rather, it includes helping the
learners on a continuous basis in order to make sense of their discoveries and

further apply what they have learnt in a real-life situation (Aubusson, 1994).

Therefore, the findings provided genuine answers as to why some of the learners in
Grade 7 classes cannot demonstrate scientific skills. In my understanding derived
from the experience | gained through constant consultation of the literature, the
theoretical framework and also that | happened to be close to the events that were
unfolding, | found that the inability to demonstrate skills is caused by several factors.
The major contributory factors include poor involvement of the learners during
demonstration of practical skills, teachers not thoroughly preparing practical lessons,

a lack of resources and the traditional assessment of practical tasks.

The study revealed that some teachers get into the classroom and teach without first
preparing their lessons for the task in question. Furthermore, learners do not get the

opportunity to handle the apparatus themselves. Teachers also design formal
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school-based assessment instruments which the learners write without approval
from the immediate senior, like the HoD, for example Teacher E. These findings
suggest that monitoring and supporting the implementation of practical tasks is not
effective.

The study revealed that the assessment which teachers consistently depend on
when measuring development of scientific skills in the learners promotes knowledge
acquisition rather than skills development. The issue of assessing development of
practical skills through tests and examination question papers is not only practised in
South Africa, even the Republic of Ireland has historically applied a similar method,
although some positive innovations were extracted. The Republic of Ireland
developed a practical skills assessment model at a later stage which is conducted by
an external examiner. Le Grange (2008) argues that even though tests and
examinations could still be utilised to assess the mastery of content knowledge, what
is key in Science is that process skills are better assessed when the learners do
experiments on their own, produce science or technological tools and devices. The
argument sounds good, but | never saw any of the teachers practising this during the
observations. The literature maintains that a rubric is the best tool for performing this
kind of an exercise (DoE, 2007b; Jsnsson, 2008; Van Aswegen & Dreyer, 2007).

According to Bennett (2001), practical skills can be successfully assessed by
focusing on a limited number of skills and awarding marks for these. A teacher could
possibly target and allocate marks for proper demonstration of manipulative skills,
observational skills, measurement skills, recognition, understanding of apparatus
and so forth. Moreover, practical task assessment helps a teacher to realise the
strengths and weaknesses of the teaching approaches used (Cheung & Yip, 2004).
In this way, the teacher stands a chance to apply interventional strategies, for
example, a teacher can use different strategies to re-teach the skills which the
learners did not master (Clough & Olson, 2008). Assessment does not only help
teachers, but learners benefit through it as well since it enables them to realise
strengths and weaknesses. In turn, learners focus on the abilities which deserve

further attention (Van Aswegen & Dreyer, 2007).
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Therefore, it is imperative to assess the level of skills development in learners in
every practical lesson. Perhaps this is why the literature views practical task
assessment as meant to be an “on-going” process (Ornstein & Hunkins, 2004:354)
rather than as “an end in itself” (Van Aswegen & Dreyer, 2007:26). Blom (2008:14)

agrees that assessment is not an “add-on” activity.

Therefore, capacity building is a prerequisite. The theoretical framework supports the
idea of capacitating teachers so that they effectively integrate practical tasks. The
literature strongly emphasises that teachers should improve the quality of teaching
because that serves as a fundamental foundation for the smooth development of
scientific skills in learners (Baird, 1988, [in Baker, 1994]; Ismailov, 2010; Lindemann-
Matties, et al. 2009; Rogan & Grayson, 2003; Wiliam, 2006). The problem of
improvement in the quality of teaching is not affecting South Africa only, but
countries such as Hong Kong and England experience similar situations. The key
issue is to try to make capacity workshops realistic to the extent that teachers
become immersed in practical task processes. Otherwise teachers may imitate and
pass over to the next generation what they have inherited from their former teachers
(Barber, et al. 2011; Muwanga-Zake, 2009; Rogan & Aldous, 2005).

5.6 Limitations of the study

The study was focused on a small sample which was limited to teachers with a
minimum of two years experience in teaching NS to Grade 7 learners. | therefore
focused on a multi-case study with practical task integration in one of the districts of
the Department of Basic Education and Training in the Limpopo Province. Although
there were many chances to transfer the findings to other regions and provinces in

South Africa, | absolutely have no intention of generalising the findings of this study.

5.7 Recommendations of the study

The study aimed to investigate how teachers integrate practical tasks when teaching
NS to Grade 7 classes. In general, the findings of the study provided evidence that
the teachers attempted to integrate practical tasks, although in most cases the
practical tasks happened to receive attention, which is not in accordance with the
expectations of the literature. Similarly, the literature reveals that meaningful, hands-

on practical work is not happening at school level (Barber, et al. 2011; Hattingh, et al.
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2005; Rogan, 2004). For meaningful practical tasks to be implemented, the literature
therefore emphasises the availability of the appropriate resources accompanied by
real involvement of the learners in concrete tasks or problems (Donkor, 2011; DoE
[US], 2009; du Toit, et al. 2008; Hattingh, et al. 2005; Le Grange, 2008; Maree &
Fraser, 2008; Michael, 2007; Millar, 2004; Schibeci & Wong, 1994; Shaha, 2011)
and the implementation of proper assessment (DoE, 2007b; 2010; Kotze, 2008).

Based on the results | therefore recommend that the head of the department (HoD)
and subject advisors should consistently monitor the way teachers integrate practical
tasks into their teaching. | strongly believe that consistent monitoring could enable
both parties (teachers and the authoritative figures [HoDs] and subject advisors)
responsible for curriculum implementation to realise the weaknesses and the
strengths surrounding practical task integration early on and therefore devise means
for intervention. For further investigation | therefore recommend the following:
Investigation based on how practical task implementation is monitored and
supported; and investigation into the views of teachers and learners regarding the

contact time allocated to practical tasks.

| assume that the findings will add constructive information towards a better
understanding of realities concerning scientific skills development in learners and

what needs to be done to improve the situation in South African Grade 7 classrooms.
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APPENDICES

APPENDIX A

DOCUMENT ANALYSIS

The analysed documents included the National Curriculum Statement Policies for the Natural

Sciences and the CAPS National Curriculum Statement Assessment Policy for the Natural Sciences.

In addition, the work schedule or pace setter, the lesson plans, time tables (personal time table and

assessment time table), assessment instruments, memorandum, mark/scores sheets and the

workbooks the learners use to write tasks.

NAME OF TEACHER: TEACHER A

CRITERIA

COMMENTS

POLICY DOCUMENTS
(documents supplied by the Department of Basic
Education)

1. National Curriculum Statement Policy for the
Natural Sciences. Is there any evidence that the
participant uses this document?

Yes. The activities done are prescribed in the
policy document.

2. National Curriculum Statement: Assessment
Policy for the Natural Sciences. Is there any
evidence that the participant uses this document?

Yes. The learners are assessed according to the
policy

3. Curriculum and Assessment Policy Statement.
Is there any evidence that the participant uses
this document?

Not available. The investigation was conducted in
2013 whereas Curriculum and Assessment Policy
Statement was implemented in January 2014.

4.Pace-Setter: Is provision made for practical
tasks in the year programme?

Yes. The practical tasks are clearly outlined.

LESSON PLAN
(a plan designed to provide guidance on how a
particular practical activity is going to unfold)

1. Is there any lesson plan for a practical activity?

The participant gave the researcher a copy of the

lesson plan.
2. Does the lesson plan indicate the subject or | Yes.
learning area, date and time frame for the
completion of the task?
4.Does the lesson plan explain the practical Yes.
activity to be undertaken by learners?
5.Does the lesson plan explain the specific skill to | Yes.

be developed or learning outcomes?

6.Does the lesson plan indicate whether the
practical activity has to be taken by an individual
or a group of learners?

No. The lesson plan is silent about groups
formation.

7.Does the lesson plan clearly indicate the
appropriate apparatus to be used during the
practical activity planned for?

Yes. The space for apparatus is filled up.

8.Does the lesson indicate the role of the teacher
during the practical activity?

No. It is silent.

9.Does the lesson plan indicate the role of the
learner?

No. It is silent.

10.Does the lesson plan include safety issues?

Yes, although the space is empty/ not completed.
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PERSONAL TIME TABLE

(a document which shows the specific subject or
subjects the participant teaches as well as the
periods and activities to be rendered).

1.Does the time table specify the periods and
activities to be rendered during practical tasks
procession?

The time table only specifies the date, time and
period number for the Natural Science s.

ASSESSMENT TIME TABLE

(a time table that shows information in details
regarding how practical skills development in
learners will be measured)

1.Is there any legitimate time table for practical
task assessment?

No.

2.Does the assessment time table indicate the
subject, grade, date, time, the subject teacher
and the invigilator?

There is no assessment time table.

ASSESSMENT INSTRUMENT

(any tool, for instance, test, examination or rubric
designed specifically to assess development of
practical skills in grade seven learners).

1 Is there any instrument design for practical task
assessment?

Yes.

2.Does the assessment instrument indicate the
subject, grade, date, time, allocation of marks
and instructions to follow when responding to the
assessment instrument?

Yes. The information appears on the assessment
tool.

3.Is the assessment instrument legitimate or
approved by the relevant authority?

Yes. The assessment instruments are designed
the Limpopo Province Department of Basic
Education. In other words they are common
papers.

4.Is assessment of a practical activity consistent

with the policy documents or pace setter? Yes.
5.1s the assessment instrument clear in terms of Yes.
the practical skill (s) it has to measure?
MEMORANDUM

(a document containing possible answers for the
legitimate assessment instrument).

1.Is there a memorandum for the practical task | Yes.
assessment instrument?

2.Does the memorandum correspond with the | Yes.
assessment instrument?

3.Are there marks allocated for each question | Yes.

asked?

MARK SHEET/RECORD BOOK
(a document in which scores obtained by learners
are recorded or documented).

1.Is there any evidence of performance record
keeping?

Yes. The recorded mark-sheets are in the file of
the participant.

2.Does the mark-sheet or record book indicate
the subject and the names of the learners?

Yes.

3.Does the mark-sheet or record book indicate
the practical activity score(s) allocated to every
individual learner?

Yes.

4.Do practical activities scores or marks recorded
in the mark sheet correspond with scores in the
learners’ workbooks?

Yes.

LEARNERS’ PORTFOLIOS
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(an answer sheet or book which a learner uses
when responding to a practical work assessment
instrument).

1.Is there any evidence available to support that
learners perform practical activities?

Yes. The class workbooks of the learners reflect
some practical activities done by the learners.

2.Is the practical work done by the learner
controlled?

Yes. There is a tick or cross against each answer
provided by the learner in the class workbooks.

3.Is there a score allocated to each question
asked or practical skill demonstrated?

Yes.

NAME OF TEACHER: TEACHER B

CRITERIA

COMMENTS

POLICY DOCUMENTS
(documents supplied by the Department of Basic
Education)

1. National Curriculum Statement Policy for the
Natural Sciences. Is there any evidence that the
participant uses this document?

The document is in the file. The activities done
are prescribed in the policy document.

2. National Curriculum Statement: Assessment
Policy for the Natural Sciences. Is there any
evidence that the participant uses this document?

Yes. The learners are assessed according to the
policy

3. Curriculum and Assessment Policy Statement.
Is there any evidence that the participant uses
this document?

Not available. The investigation was conducted in
2013 whereas Curriculum and Assessment Policy
Statement was implemented in January 2014.

4.Pace-Setter: Is provision made for practical
tasks in the year programme?

Yes. The practical tasks are clearly outlined.

LESSON PLAN
(a plan designed to provide guidance on how a
particular practical activity is going to unfold)

1. Is there any lesson plan for a practical activity?

The lesson plan was not counted amongst the
documents she handed out to me.

2. Does the lesson plan indicate the subject or | No comment.
learning area, date and time frame for the

completion of the task?

4.Does the lesson plan explain the practical No comment.
activity to be undertaken by learners?

5.Does the lesson plan explain the specific skill to | No comment.
be developed or learning outcomes?

6.Does the lesson plan indicate whether the | No comment.

practical activity has to be taken by an individual
or a group of learners?

7.Does the lesson plan clearly indicate the
appropriate apparatus to be used during the
practical activity planned for?

No comment.

8.Does the lesson indicate the role of the teacher
during the practical activity?

No comment.

9.Does the lesson plan indicate the role of the
learner?

No comment.

10.Does the lesson plan include safety issues?

No comment

PERSONAL TIME TABLE

(a document which shows the specific subject or
subjects the participant teaches as well as the
periods and activities to be rendered).
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1.Does the time table specify the periods and
activities to be rendered during practical tasks
procession?

The time table only specifies the date, time and
period number for the Natural Science s.

ASSESSMENT TIME TABLE

(a time table that shows information in details
regarding how practical skills development in
learners will be measured)

1.Is there any legitimate time table for practical
task assessment?

No.

2.Does the assessment time table indicate the
subject, grade, date, time, the subject teacher
and the invigilator?

There is no assessment time table.

ASSESSMENT INSTRUMENT

(any tool, for instance, test, examination or rubric
designed specifically to assess development of
practical skills in grade seven learners).

1 Is there any instrument design for practical task
assessment?

Yes.

2.Does the assessment instrument indicate the
subject, grade, date, time, allocation of marks
and instructions to follow when responding to the
assessment instrument?

Yes. The information appears on the assessment
tool.

3.Is the assessment instrument legitimate or
approved by the relevant authority?

Yes. The assessment instruments are designed
the Limpopo Province Department of Basic
Education. In other words they are common
papers.

4.1s assessment of a practical activity consistent

with the policy documents or pace setter? Yes.
5.1s the assessment instrument clear in terms of Yes.
the practical skill (s) it has to measure?
MEMORANDUM

(a document containing possible answers for the
legitimate assessment instrument).

1.Is there a memorandum for the practical task | Yes.
assessment instrument?

2.Does the memorandum correspond with the | Yes.
assessment instrument?

3.Are there marks allocated for each question | Yes.

asked?

MARK SHEET/RECORD BOOK
(a document in which scores obtained by learners
are recorded or documented).

1.Is there any evidence of performance record
keeping?

Yes. The recorded mark-sheets are in the file of
the participant.

2.Does the mark-sheet or record book indicate | Yes.
the subject and the names of the learners?

3.Does the mark-sheet or record book indicate | Yes.
the practical activity score(s) allocated to every
individual learner?

4.Do practical activities scores or marks recorded | Yes.

in the mark sheet correspond with scores in the
learners’ workbooks?

LEARNERS’ PORTFOLIOS

(an answer sheet or book which a learner uses
when responding to a practical work assessment
instrument).

1.Is there any evidence available to support that
learners perform practical activities?

Yes. The class workbooks of the learners reflect
some practical activities done by the learners.

2.Is the practical work done by the learner

Yes. There is a tick or cross against each answer

179

© University of Pretoria




vvvvvvvvvvvvv
vvv

controlled?

provided by the learner in the class workbooks.

3.Is there a score allocated to each question
asked or practical skill demonstrated?

Yes.

NAME OF TEACHER: TEACHER C

CRITERIA

COMMENTS

POLICY DOCUMENTS
(documents supplied by the Department of Basic
Education)

1. National Curriculum Statement Policy for the
Natural Sciences. Is there any evidence that the
participant uses this document?

Yes. The activities done are prescribed in the
policy document.

2. National Curriculum Statement: Assessment
Policy for the Natural Sciences. Is there any
evidence that the participant uses this document?

Yes. The learners are assessed according to the
policy

3. Curriculum and Assessment Policy Statement.
Is there any evidence that the participant uses
this document?

Not available. The investigation was conducted in
2013 whereas Curriculum and Assessment Policy
Statement was implemented in January 2014.

4.Pace-Setter: Is provision made for practical
tasks in the year programme?

Yes. The practical tasks are clearly outlined.

LESSON PLAN
(a plan designed to provide guidance on how a
particular practical activity is going to unfold)

1. Is there any lesson plan for a practical activity?

The participant gave the researcher a copy of the

lesson plan.
2. Does the lesson plan indicate the subject or | Yes.
learning area, date and time frame for the
completion of the task?
4.Does the lesson plan explain the practical Yes.
activity to be undertaken by learners?
5.Does the lesson plan explain the specific skill to | Yes.

be developed or learning outcomes?

6.Does the lesson plan indicate whether the
practical activity has to be taken by an individual
or a group of learners?

Yes. The lesson plan indicates that the activities
are done in groups.

7.Does the lesson plan clearly indicate the
appropriate apparatus to be used during the
practical activity planned for?

Yes. The space for apparatus is filled up.

8.Does the lesson indicate the role of the teacher | Yes.
during the practical activity?

9.Does the lesson plan indicate the role of the | Yes.
learner?

10.Does the lesson plan include safety issues? Yes.

PERSONAL TIME TABLE

(a document which shows the specific subject or
subjects the participant teaches as well as the
periods and activities to be rendered).

1.Does the time table specify the periods and
activities to be rendered during practical tasks
procession?

The time table only specifies the date, time and
period number for the Natural Science s.

ASSESSMENT TIME TABLE

(a time table that shows information in details
regarding how practical skills development in
learners will be measured)

1.Is there any legitimate time table for practical
task assessment?

No. The only time table available shows periods
for class attendance.
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2.Does the assessment time table indicate the
subject, grade, date, time, the subject teacher
and the invigilator?

There is no assessment time table.

ASSESSMENT INSTRUMENT

(any tool, for instance, test, examination or rubric
designed specifically to assess development of
practical skills in grade seven learners).

1 Is there any instrument design for practical task
assessment?

Yes.

2.Does the assessment instrument indicate the
subject, grade, date, time, allocation of marks
and instructions to follow when responding to the
assessment instrument?

Yes. The information appears on the assessment
tool.

3.Is the assessment instrument legitimate or
approved by the relevant authority?

Yes. The assessment instruments are designed
the Limpopo Province Department of Basic
Education. In other words they are common
papers. Very important, a rubric is used most.

4.ls assessment of a practical activity consistent

with the policy documents or pace setter? Yes.
5.1s the assessment instrument clear in terms of Yes.
the practical skill (s) it has to measure?
MEMORANDUM

(a document containing possible answers for the
legitimate assessment instrument).

1.Is there a memorandum for the practical task | Yes.
assessment instrument?

2.Does the memorandum correspond with the | Yes.
assessment instrument?

3.Are there marks allocated for each question | Yes.

asked?

MARK SHEET/RECORD BOOK
(a document in which scores obtained by learners
are recorded or documented).

1.Is there any evidence of performance record
keeping?

Yes. The recorded mark-sheets are in the file of
the participant.

2.Does the mark-sheet or record book indicate | Yes.
the subject and the names of the learners?

3.Does the mark-sheet or record book indicate | Yes.
the practical activity score(s) allocated to every
individual learner?

4.Do practical activities scores or marks recorded | Yes.

in the mark sheet correspond with scores in the
learners’ workbooks?

LEARNERS’ PORTFOLIOS

(an answer sheet or book which a learner uses
when responding to a practical work assessment
instrument).

1.Is there any evidence available to support that
learners perform practical activities?

Yes. There are written papers which the learners
use for indicating practical activities.

2.s the practical work done by the learner
controlled?

Yes. There are signs for correct and wrong
answers as well as scores opposite each answer.

3.Is there a score allocated to each question
asked or practical skill demonstrated?

Yes.
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CRITERIA

COMMENTS

POLICY DOCUMENTS
(documents supplied by the Department of Basic
Education)

1. National Curriculum Statement Policy for the
Natural Sciences. Is there any evidence that the
participant uses this document?

Yes. The activities done are prescribed in the
policy document.

2. National Curriculum Statement: Assessment
Policy for the Natural Sciences. Is there any
evidence that the participant uses this document?

Yes. The learners are assessed according to the
policy

3. Curriculum and Assessment Policy Statement.
Is there any evidence that the participant uses
this document?

Not available. The investigation was conducted in
2013 whereas Curriculum and Assessment Policy
Statement was implemented in January 2014.

4.Pace-Setter: Is provision made for practical
tasks in the year programme?

Yes. The practical tasks are clearly outlined.

LESSON PLAN
(a plan designed to provide guidance on how a
particular practical activity is going to unfold)

1. Is there any lesson plan for a practical activity?

There is an exercise book that the participant
uses to design Natural Sciences lessons.

2. Does the lesson plan indicate the subject or
learning area, date and time frame for the
completion of the task?

The subject, date and time are clearly indicated.

4.Does the lesson plan explain the practical Yes.

activity to be undertaken by learners?

5.Does the lesson plan explain the specific skill to | Yes.

be developed or learning outcomes?

6.Does the lesson plan indicate whether the | No. The lesson plan is silent about group
practical activity has to be taken by an individual | formation.

or a group of learners?

7.Does the lesson plan clearly indicate the
appropriate apparatus to be used during the
practical activity planned for?

Yes. The space for apparatus is filled up.

8.Does the lesson indicate the role of the teacher
during the practical activity?

No. It is silent.

9.Does the lesson plan indicate the role of the
learner?

No. It is silent.

10.Does the lesson plan include safety issues?

Safety issues are not addressed.

PERSONAL TIME TABLE

(a document which shows the specific subject or
subjects the participant teaches as well as the
periods and activities to be rendered).

1.Does the time table specify the periods and
activities to be rendered during practical tasks
procession?

The time table only specifies the date, time and
period number for the Natural Sciences.

ASSESSMENT TIME TABLE

(a time table that shows information in details
regarding how practical skills development in
learners will be measured)

1.Is there any legitimate time table for practical
task assessment?

No.

2.Does the assessment time table indicate the
subject, grade, date, time, the subject teacher
and the invigilator?

There is no assessment time table.

ASSESSMENT INSTRUMENT
(any tool, for instance, test, examination or rubric
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designed specifically to assess development of
practical skills in grade seven learners).

1 Is there any instrument design for practical task
assessment?

Yes.

2.Does the assessment instrument indicate the
subject, grade, date, time, allocation of marks
and instructions to follow when responding to the
assessment instrument?

Yes. The information appears on the assessment
tool.

3.Is the assessment instrument legitimate or
approved by the relevant authority?

Yes. The assessment instruments are designed
the Limpopo Province Department of Basic
Education. In other words they are common
papers.

4.1s assessment of a practical activity consistent
with the policy documents or pace setter?

Only selected practical activities are assessed.

5.Is the assessment instrument clear in terms of
the practical skill (s) it has to measure?

Yes.

MEMORANDUM
(a document containing possible answers for the
legitimate assessment instrument).

1.Is there a memorandum for the practical task | Yes.

assessment instrument?

2.Does the memorandum correspond with the | Yes.

assessment instrument?

3.Are there marks allocated for each question | Yes.

asked?

MARK SHEET/RECORD BOOK

(a document in which scores obtained by learners

are recorded or documented).

1.Is there any evidence of performance record | Yes. The participant keeps the learners

keeping?

performance scores in a record/mark-sheet.

2.Does the mark-sheet or record book indicate
the subject and the names of the learners?

Yes.

3.Does the mark-sheet or record book indicate | Yes.
the practical activity score(s) allocated to every
individual learner?

4.Do practical activities scores or marks recorded | Yes.

in the mark sheet correspond with scores in the
learners’ workbooks?

LEARNERS’ PORTFOLIOS

(an answer sheet or book which a learner uses
when responding to a practical work assessment
instrument).

1.Is there any evidence available to support that
learners perform practical activities?

Yes. The class workbooks of the learners reflect
some practical activities done by the learners.

2.Is the practical work done by the learner
controlled?

Yes. There is a tick or cross against each answer
provided by the learner in the class workbooks.

3.Is there a score allocated to each question
asked or practical skill demonstrated?

Yes.
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NAME OF TEACHER: TEACHER E

vvvvvvvvvvvvv
vvv

CRITERIA

COMMENTS

POLICY DOCUMENTS
(documents supplied by the Department of Basic
Education)

1. National Curriculum Statement Policy for the
Natural Sciences. Is there any evidence that the
participant uses this document?

Yes. The participant prepares practical activities
that appear in the policy document.

2. National Curriculum Statement: Assessment
Policy for the Natural Sciences. Is there any
evidence that the participant uses this document?

Yes. The learners are assessed according to the
policy

3. Curriculum and Assessment Policy Statement.
Is there any evidence that the participant uses
this document?

Not available. The investigation was conducted in
2013 whereas Curriculum and Assessment Policy
Statement was implemented in January 2014.

4.Pace-Setter: Is provision made for practical
tasks in the year programme?

Yes. The practical tasks are clearly outlined.

LESSON PLAN
(a plan designed to provide guidance on how a
particular practical activity is going to unfold)

1. Is there any lesson plan for a practical activity?

The participant gave the researcher a copy of the

lesson plan.
2. Does the lesson plan indicate the subject or | Yes.
learning area, date and time frame for the
completion of the task?
4.Does the lesson plan explain the practical Yes.
activity to be undertaken by learners?
5.Does the lesson plan explain the specific skill to | Yes.

be developed or learning outcomes?

6.Does the lesson plan indicate whether the
practical activity has to be taken by an individual
or a group of learners?

No. The lesson plan is silent about grouping the
learners when carrying out the activity.

7.Does the lesson plan clearly indicate the
appropriate apparatus to be used during the
practical activity planned for?

Yes. The apparatus to be used are listed.

8.Does the lesson indicate the role of the teacher
during the practical activity?

No. It is silent.

9.Does the lesson plan indicate the role of the
learner?

No. It is silent.

10.Does the lesson plan include safety issues?

Safety issues are not showed in the plan.

PERSONAL TIME TABLE

(a document which shows the specific subject or
subjects the participant teaches as well as the
periods and activities to be rendered).

1.Does the time table specify the periods and
activities to be rendered during practical tasks
procession?

The time table only specifies the date, time and
period number for the Natural Sciences. It does
not indicate a specific activity to be done on a
particular day.

ASSESSMENT TIME TABLE

(a time table that shows information in details
regarding how practical skills development in
learners will be measured)

1.Is there any legitimate time table for practical
task assessment?

No.

2.Does the assessment time table indicate the
subject, grade, date, time, the subject teacher
and the invigilator?

There is no assessment time table.

ASSESSMENT INSTRUMENT
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(any tool, for instance, test, examination or rubric
designed specifically to assess development of
practical skills in grade seven learners).

1 Is there any instrument design for practical task
assessment?

Yes.

2.Does the assessment instrument indicate the
subject, grade, date, time, allocation of marks
and instructions to follow when responding to the
assessment instrument?

Yes. The information appears on the assessment
tool.

3.Is the assessment instrument legitimate or
approved by the relevant authority?

Yes. The assessment instruments are designed
by the Limpopo Province Department of Basic
Education. In other words they are common
papers.

4.1s assessment of a practical activity consistent

with the policy documents or pace setter? Yes.
5.ls the assessment instrument clear in terms of Yes.
the practical skill (s) it has to measure?
MEMORANDUM

(a document containing possible answers for the
legitimate assessment instrument).

1.Is there a memorandum for the practical task | Yes.
assessment instrument?

2.Does the memorandum correspond with the | Yes.
assessment instrument?

3.Are there marks allocated for each question | Yes.

asked?

MARK SHEET/RECORD BOOK
(a document in which scores obtained by learners
are recorded or documented).

1.Is there any evidence of performance record
keeping?

Yes. The scores or marks are recorded in the
mark/ record sheet found in the file of the

participant.
2.Does the mark-sheet or record book indicate | Yes.
the subject and the names of the learners?
3.Does the mark-sheet or record book indicate | Yes.
the practical activity score(s) allocated to every
individual learner?
4.Do practical activities scores or marks recorded | Yes.

in the mark sheet correspond with scores in the
learners’ workbooks?

LEARNERS’ PORTFOLIOS

(an answer sheet or book which a learner uses
when responding to a practical work assessment
instrument).

1.Is there any evidence available to support that
learners perform practical activities?

Yes. The class workbooks of the learners reflect
some practical activities done by the learners.

2.Is the practical work done by the learner
controlled?

Yes. There is a tick or cross against each answer
provided by the learner in the class workbooks.

3.Is there a score allocated to each question
asked or practical skill demonstrated?

Yes.
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NAME OF TEACHER: TEACHER F

vvvvvvvvvvvvv
vvv

CRITERIA

COMMENTS

POLICY DOCUMENTS
(documents supplied by the Department of Basic
Education)

1. National Curriculum Statement Policy for the
Natural Sciences. Is there any evidence that the
participant uses this document?

Yes. The activities done are prescribed in the
policy document.

2. National Curriculum Statement: Assessment
Policy for the Natural Sciences. Is there any
evidence that the participant uses this document?

Yes. The learners are assessed according to the
policy

3. Curriculum and Assessment Policy Statement.
Is there any evidence that the participant uses
this document?

Not available. The investigation was conducted in
2013 whereas Curriculum and Assessment Policy
Statement was implemented in January 2014.

4.Pace-Setter: Is provision made for practical
tasks in the year programme?

No evidence of a pace-setter.

LESSON PLAN
(a plan designed to provide guidance on how a
particular practical activity is going to unfold)

1. Is there any lesson plan for a practical activity?

No. The participant searched many places and
ultimately could not provide me with the lesson
plan. He promised that | shall get it next time until
he withdrew his participation.

2. Does the lesson plan indicate the subject or
learning area, date and time frame for the
completion of the task?

No comment.

4.Does the lesson plan explain the practical No comment.
activity to be undertaken by learners?

5.Does the lesson plan explain the specific skill to | No comment.
be developed or learning outcomes?

6.Does the lesson plan indicate whether the | No comment.
practical activity has to be taken by an individual

or a group of learners?

7.Does the lesson plan clearly indicate the | No comment.

appropriate apparatus to be used during the
practical activity planned for?

8.Does the lesson indicate the role of the teacher
during the practical activity?

No comment.

9.Does the lesson plan indicate the role of the
learner?

No comment.

10.Does the lesson plan include safety issues?

No comment.

PERSONAL TIME TABLE

(a document which shows the specific subject or
subjects the participant teaches as well as the
periods and activities to be rendered).

1.Does the time table specify the periods and
activities to be rendered during practical tasks
procession?

The time table only specifies the date, time and
period number for the Natural Science s.

ASSESSMENT TIME TABLE

(a time table that shows information in details
regarding how practical skills development in
learners will be measured)

1.Is there any legitimate time table for practical
task assessment?

No.

2.Does the assessment time table indicate the
subject, grade, date, time, the subject teacher
and the invigilator?

There is no assessment time table.
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ASSESSMENT INSTRUMENT

(any tool, for instance, test, examination or rubric
designed specifically to assess development of
practical skills in grade seven learners).

1 Is there any instrument design for practical task
assessment?

No provision of assessment instrument was
made by the participant.

2.Does the assessment instrument indicate the
subject, grade, date, time, allocation of marks
and instructions to follow when responding to the
assessment instrument?

No comment.

3.Is the assessment instrument legitimate or
approved by the relevant authority?

No comment.

4.1s assessment of a practical activity consistent
with the policy documents or pace setter?

No comment.

5.Is the assessment instrument clear in terms of
the practical skill (s) it has to measure?

No comment.

MEMORANDUM
(a document containing possible answers for the
legitimate assessment instrument).

1.Is there a memorandum for the practical task
assessment instrument?

No provision of memorandum was made.

2.Does the memorandum correspond with the | No comment.
assessment instrument?
3.Are there marks allocated for each question | No comment.

asked?

MARK SHEET/RECORD BOOK
(a document in which scores obtained by learners
are recorded or documented).

1.Is there any evidence of performance record
keeping?

Yes. The recorded mark-sheets are in the file of
the participant.

2.Does the mark-sheet or record book indicate | Yes.
the subject and the names of the learners?

3.Does the mark-sheet or record book indicate | Yes.
the practical activity score(s) allocated to every
individual learner?

4.Do practical activities scores or marks recorded | Yes.

in the mark sheet correspond with scores in the
learners’ workbooks?

LEARNERS’ PORTFOLIOS

(an answer sheet or book which a learner uses
when responding to a practical work assessment
instrument).

1.Is there any evidence available to support that
learners perform practical activities?

No provision of learners’ workbooks was made.

2.Is the practical work done by the learner
controlled?

No comment.

3.Is there a score allocated to each question
asked or practical skill demonstrated?

No comment.
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NAME OF TEACHER: TEACHER G

vvvvvvvvvvvvv
vvv

CRITERIA

COMMENTS

POLICY DOCUMENTS
(documents supplied by the Department of Basic
Education)

1.National Curriculum Statement Policy for the
Natural Sciences. Is there any evidence that the
participant uses this document?

Yes. The activities done are prescribed in the
policy document.

2. National Curriculum Statement: Assessment
Policy for the Natural Sciences. Is there any
evidence that the participant uses this document?

Yes. The learners are assessed according to the
policy

3. Curriculum and Assessment Policy Statement.
Is there any evidence that the participant uses
this document?

Not available. The investigation was conducted in
2013 whereas Curriculum and Assessment Policy
Statement was implemented in January 2014.

4.Pace-Setter: Is provision made for practical
tasks in the year programme?

Yes. The practical tasks are clearly outlined.

LESSON PLAN
(a plan designed to provide guidance on how a
particular practical activity is going to unfold)

1. Is there any lesson plan for a practical activity?

The participant gave the researcher a copy of the

lesson plan.
2. Does the lesson plan indicate the subject or | Yes.
learning area, date and time frame for the
completion of the task?
4.Does the lesson plan explain the practical Yes.
activity to be undertaken by learners?
5.Does the lesson plan explain the specific skill to | Yes.

be developed or learning outcomes?

6.Does the lesson plan indicate whether the
practical activity has to be taken by an individual
or a group of learners?

No. The lesson plan is silent about groups
formation.

7.Does the lesson plan clearly indicate the
appropriate apparatus to be used during the
practical activity planned for?

Yes. The space for apparatus is filled up.

8.Does the lesson indicate the role of the teacher
during the practical activity?

No. It is silent.

9.Does the lesson plan indicate the role of the
learner?

No. It is silent.

10.Does the lesson plan include safety issues?

Yes, although the space is empty/ not completed.

PERSONAL TIME TABLE

(a document which shows the specific subject or
subjects the participant teaches as well as the
periods and activities to be rendered).

1.Does the time table specify the periods and
activities to be rendered during practical tasks
procession?

The time table only specifies the date, time and
period number for the Natural Science s.

ASSESSMENT TIME TABLE

(a time table that shows information in details
regarding how practical skills development in
learners will be measured)

1.Is there any legitimate time table for practical
task assessment?

No.

2.Does the assessment time table indicate the
subject, grade, date, time, the subject teacher
and the invigilator?

There is no assessment time table.

ASSESSMENT INSTRUMENT
(any tool, for instance, test, examination or rubric
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designed specifically to assess development of
practical skills in grade seven learners).

1 Is there any instrument design for practical task
assessment?

Yes.

2.Does the assessment instrument indicate the
subject, grade, date, time, allocation of marks
and instructions to follow when responding to the
assessment instrument?

Yes. The information appears on the assessment
tool.

3.Is the assessment instrument legitimate or
approved by the relevant authority?

Yes. The assessment instruments are designed
the Limpopo Province Department of Basic
Education. In other words they are common
papers.

4.1s assessment of a practical activity consistent

with the policy documents or pace setter? Yes.
5.1s the assessment instrument clear in terms of Yes.
the practical skill (s) it has to measure?
MEMORANDUM

(a document containing possible answers for the
legitimate assessment instrument).

1.Is there a memorandum for the practical task | Yes.
assessment instrument?

2.Does the memorandum correspond with the | Yes.
assessment instrument?

3.Are there marks allocated for each question | Yes.

asked?

MARK SHEET/RECORD BOOK
(a document in which scores obtained by learners
are recorded or documented).

1.Is there any evidence of performance record
keeping?

Yes. The recorded mark-sheets are in the file of
the participant.

2.Does the mark-sheet or record book indicate | Yes.
the subject and the names of the learners?

3.Does the mark-sheet or record book indicate | Yes.
the practical activity score(s) allocated to every
individual learner?

4.Do practical activities scores or marks recorded | Yes.

in the mark sheet correspond with scores in the
learners’ workbooks?

LEARNERS’ PORTFOLIOS

(an answer sheet or book which a learner uses
when responding to a practical work assessment
instrument).

1.Is there any evidence available to support that
learners perform practical activities?

Yes. The class workbooks of the learners reflect
some practical activities done by the learners.

2.Is the practical work done by the learner
controlled?

Yes. There is a tick or cross against each answer
provided by the learner in the class workbooks.

3.Is there a score allocated to each question
asked or practical skill demonstrated?

Yes.
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APPENDIX B

FOUR LEVELS OF SUB-CONSTRUCTS.

Table 1: Four levels of sub-constructs science practical work and assessment from the Profile
of implementation (Rogan & Grayson, 2003).

Lev | Classroom Science Practical Work Science in | Assessment

el Interaction Society

1 Teacher: Makes the | Teacher uses classroom | Teacher gives | Assessments that cover
necessary demonstrations to help | learners everyday | learner practical skills
resources, including | develop concepts. life activities or | are given adequately.
learners and related problems
apparatus present. | Teacher uses specimens | to solve. Practical tasks are
Develops found in the local marked and returned
procedures for the | environment to illustrate promptly.
activity. lessons.

2 Teacher introduces | Teacher uses | Teacher bases a | Questions are based on
the apparatus to the | demonstrations to promote | lesson on a | practical work.
learners. a limited form of inquiry. specific  problem

or issue faced by
Teacher explains | Some learners assist | the community.
safety issues. planning and performing
the demonstrations.
Learners communicate
data using graphs and
tables.

3 Teacher guides | Teacher designs practical | Teacher gives | Assessment is based
learners as they | work in such a way as to | learners practical | on more than written
develop evidence- | encourage learner | task, for example, | tests. Other forms of
based explanations | discovery of information. to investigate the | assessment might
and create electrical include: practical activity
situations ~ where | Learners perform guided | appliances used | demonstrations, reports
learners discovery type practical | at their homes; | on activities undertaken,
communicate and | work in  small groups, | sources of energy | creation of charts and
justifies engaging in  hands-on | ysed in their | improvised apparatus.
explanations on the | activities. community.
merit of the A rubric is used to
evidence. Learners can write a assess performance of

scientific report in which learners.
they can justify their

conclusions in terms of the

data collected.

4 Teacher: Learners design and do | Teachers urges | Performance on open
Challenges learners | their own open | learners to | investigations and
to look for patterns | investigations. They reflect | undertake a | community-based
in data. on the quality of the design | project in their | projects are included in

and collected data, and
make improvements.

Learners can interpret data
in support of competing
theories or explanations.

school, example a
vegetable garden
in which they will
apply science to
tackle a specific
problem.

the final assessment.

Learners create
portfolios to represent
their best work.
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APPENDIX C: OBSERVATION SCHEDULES.

The appendix is divided into sections A and B.

SECTION A

This section provides brief general information about the school, the learners, the subject and the

theme observed, date and time, the participant and the observer in a tabular form.

SECTION B

This section shows the observations guideline used to channel the investigations. This guideline for
“Observation of a practical lesson: teacher and pupil focus” was taken from Frost, J. (ED) (2010).

OBSERVATION SCHEDULE

SECTION A

NAME OF PARTICIPANT: TEACHER A

Table 2: General information

1. Date: 03 May 2013 2. Name of observer: Mothokwa S S

3. School (Pseudonym): School A

4. Name of teacher (Pseudonym): Teacher A

5. Theme of Natural science: Heat Transfer 6.Grade 7: Sampled class

6. Number of learners present Number: 29 Boys: 14 Girls: 15

7. Number of learners absent Number: 3 Boys: 3 Girls: 0

8. Time: 1* period Before break After break In between Last period

9. Time: Started: 09h03 Ended: 09h33 Duration: 30 Total time: 38:40 Sec
Period number 1% 2" | 3¢ 4" 5" 6th | 7" g" 9" 10"

Time spent on talking

in class: “in class”
practical” :
7 Minutes
None

Transition time from

“doing | practical”:

23: 40 Seconds

Time spent on “doing

Time spent on
returning to class
situation.

None

Time spent on discussing
practical (findings,
observation, etc).

8 Minutes writing
informal assessment.
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SECTION B

Table 3: Observation schedule for a practical work

AVAILABILITY OF INFORMATION YES/NO
There is evidence of a lesson plan showing a practical activity to be undertaken | Yes
on a paper.

There is evidence of a lesson plan prepared electronically showing the practical | No
activity to be undertaken.

No evidence of a lesson plan No
The participant explains the activity well in advance. Yes
Introduction of the activity is done on a board. Yes
Introduction is written on worksheet. No
Introduction is done on a flip chart. No
Introduction is done electronically. No
Apparatus are ready and well assembled at station (place of demonstration). Yes
Some stations. No
Most stations. No
All stations. No
No apparatus available. No
The participant makes apparatus present- level 1. Yes
The participant introduces the apparatus-level 2. Yes
The participant guides learners as they try to explain the apparatus-level 3. No
The participant challenges learners to look for apparatus fit for the activity-level 4. | No
The participant handles and uses apparatus himself or herself. Yes
Few learners handle and use apparatus. Yes
Most learners handle and use apparatus. No
All learners are given chance to handle and use apparatus. No
Learners are individually involved in the activity. Yes
The participant involves small groups (less than five learners) in the activity. No
The participant involves large groups (more than five learners) in the activity. No
No involvement of learners in the activity. No
Learners know what to do because the participant developed procedures for the | Yes
activity-level 1.

Learners know what to do because the participant explained the practical activity- | Yes
level 2.

Learners know what to do because the participant guides them as they are busy | No
with the activity-level 3.

The participant warned the learners about danger that may occur during the | Yes
practical activity.

Safety is not mentioned because the practical activity is free from danger. No
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Safety precaution signs are placed within the environment in which the activity | No
takes place.

The used proportion of the lesson is little. No
The used proportion of the lesson is too much. Yes
The used proportion of the lesson is average. No
The demonstrated practical activity relates to the lesson plan. Yes
The demonstrated activity is totally different from the content of the lesson plan. No
The demonstrated practical activity relates partially to the lesson plan. No
Learners write a scientific report in which they justify their conclusion-level 3. No
One member from each group reports findings to the whole class. No
No presentation or communication of the findings. Yes
Assessment covering the prescribed scientific practical skills is given-level 1. Yes
Assessment questions are based on practical work conducted level 2. Yes
Assessment of practical activity involves other forms like demonstration, reports, | No
rubric, creation of charts and improvised apparatus level 3.

Learners do open investigations, projects and create portfolios to represent their | No
best work.

The practical activity takes place in the classroom. Yes
The activity takes place outside the classroom. No
The activity takes place in the laboratory. No
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OBSERVATION SCHEDULE

SECTION A

NAME OF PARTICIPANT: TEACHER C

Table 2: General information

vvvvvvvvvvvvvvvvvvvvvvv
vvvvvvvvvv

1. Date: 30 April 2013 2. Name of observer: Mothokwa S S
3. School (Pseudonym): School C
4. Name of teacher (Pseudonym): Teacher C
5. Theme of Natural science: Acids and Bases 6.Grade 7:Sampled class
6. Number of learners present Number: 35 Boys: 14 Girls: 21
7. Number of learners absent Number: 01 Boys: 0 Girls: 01
8. Time: 1* period Before break After break In between Last period
9. Time: Started: 09h08 Ended: 09h33 Duration: 30 Min Total time: 30 Min
Period number 1 2" 3 4" 5" 6th [ 7" g" 9" 10"
Time spent on | Transition time from | Time spent on | Time spent on | Time spent on
talking in class. “in class” to “doing | “doing practical”. returning to class | discussing practical
practical” situation. (findings, observation,
5 Minutes 17 Minutes etc).
3 Minutes Approximately 3
minutes were | 5 Minutes packing
spent to the | apparatus to the
rugby ground. participant’s counter.
SECTION B
Table 3: Observation schedule for a practical work
AVAILABILITY OF INFORMATION YES/NO
There is evidence of a lesson plan showing a practical activity to be undertaken | Yes
on a paper.
There is evidence of a lesson plan prepared electronically showing the practical | No
activity to be undertaken.
No evidence of a lesson plan for a practical activity No
The participant explains the activity well in advance. Yes
Introduction of the activity is done on a board. Yes
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Introduction is written on worksheet. No
Introduction is done on a flip chart. No
Introduction is done electronically. No
Apparatus are ready and well assembled at station (place of demonstration). Yes
Some stations. No
Most stations. No
All stations. Yes
No apparatus available. No
The participant makes apparatus present- level 1. Yes
The participant introduces the apparatus-level 2. Yes
The participant guides learners as they try to explain the apparatus-level 3. Yes
The participant challenges learners to look for apparatus fit for the activity-level 4. | No
The participant handles and uses apparatus himself or herself. No
Few learners handle and use apparatus. No
Most learners handle and use apparatus. No
All learners are given chance to handle and use apparatus. Yes
Learners are individually involved in the activity. No
The participant involves small groups (less than five learners) in the activity. Yes
The participant involves large groups (more than five learners) in the activity. No
No involvement of learners in the activity. No
Learners know what to do because the participant developed procedures for the | Yes
activity-level 1.

Learners know what to do because the participant explained the practical activity- | Yes
level 2.

Learners know what to do because the participant guides them as they are busy | Yes
with the activity-level 3.

The participant warned the learners about danger that may occur during the | Yes
practical activity.

Safety is not mentioned because the practical activity is free from danger. No
Safety precaution signs are placed within the environment in which the activity | Yes
takes place.

The used proportion of the lesson is little. No
The used proportion of the lesson is too much. No
The used proportion of the lesson is average. Yes
The demonstrated practical activity relates to the lesson plan. Yes
The demonstrated activity is totally different from the content of the lesson plan. No
The demonstrated practical activity relates partially to the lesson plan. No
Learners write a scientific report in which they justify their conclusion-level 3. No
One member from each group reports findings to the whole class. Yes
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No presentation or communication of the findings. No
Assessment covering the prescribed scientific practical skills is given-level 1. No
Assessment questions are based on practical work conducted level 2. No
Assessment of practical activity involves other forms like demonstration, reports, | Yes
rubric, creation of charts and improvised apparatus level 3.

Learners do open investigations, projects and create portfolios to represent their | Yes
best work.

The practical activity takes place in the classroom. No
The activity takes place outside the classroom. No
The activity takes place in the laboratory. Yes
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OBSERVATION SCHEDULE

SECTION A

NAME OF PARTICIPANT: TEACHER D

Table 2: General information

uuuuuuuuuuuuuuuuuuuuuuu
uuuuuuuuu

1. Date: 29 April 2013

2. Name of observer: Mothokwa S S

3. School (Pseudonym): School D

4. Name of teacher (Pseudonym): Teacher D

5. Theme of Natural science: Separation of mixtures 6.Grade 7: Sampled class

6. Number of learners present Number: 23 Boys:13 Girls:10

7. Number of learners absent Number: Boys:0 Girls:0

8. Time: 1* period Before break After break In between Last period

9. Time: Started: 10h58 Ended: 11h20 Duration: 30 Min Total time: 31 Min
Period number 1 2@ | 3¢ 4" 5" 6th | 7" g" 9" 10"
Time spent on | Transition time from | Time spent on | Time spent on | Time spent on
talking in class. “in class” to “doing | “doing practical”. returning to class | discussing practical

practical” .

situation.

(findings, observation,

5 Minutes 18 Minutes etc).
None None
8 minutes for writing
class work.
SECTION B

Table 3: Observation schedule for a practical work

AVAILABILITY OF INFORMATION YES/NO
There is evidence of a lesson plan showing a practical activity to be undertaken | Yes

on a paper.

There is evidence of a lesson plan prepared electronically showing the practical | No
activity to be undertaken.

No evidence of a lesson plan for a practical activity No

The participant explains the activity well in advance. Yes
Introduction of the activity is done on a board. Yes
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Introduction is written on worksheet. No
Introduction is done on a flip chart. No
Introduction is done electronically. No
Apparatus are ready and well assembled at station (place of demonstration). Yes
Some stations. No
Most stations. No
All stations. No
No apparatus available. No
The participant makes apparatus present- level 1. Yes
The participant introduces the apparatus-level 2. Yes
The participant guides learners as they try to explain the apparatus-level 3. No
The participant challenges learners to look for apparatus fit for the activity-level 4. | No
The participant handles and uses apparatus himself or herself. Yes
Few learners handle and use apparatus. Yes
Most learners handle and use apparatus. No
All learners are given chance to handle and use apparatus. No
Learners are individually involved in the activity. Yes
The participant involves small groups (less than five learners) in the activity. No
The participant involves large groups (more than five learners) in the activity. No
No involvement of learners in the activity. No
Learners know what to do because the participant developed procedures for the | Yes
activity-level 1.

Learners know what to do because the participant explained the practical activity- | Yes
level 2.

Learners know what to do because the participant guides them as they are busy | No
with the activity-level 3.

The participant warned the learners about danger that may occur during the | No
practical activity.

Safety is not mentioned because the practical activity is free from danger. Yes
Safety precaution signs are placed within the environment in which the activity | No
takes place.

The used proportion of the lesson is little. No
The used proportion of the lesson is too much. Yes
The used proportion of the lesson is average. No
The demonstrated practical activity relates to the lesson plan. Yes
The demonstrated activity is totally different from the content of the lesson plan. No
The demonstrated practical activity relates partially to the lesson plan. No
Learners write a scientific report in which they justify their conclusion-level 3. No
One member from each group reports findings to the whole class. No
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No presentation or communication of the findings. Yes
Assessment covering the prescribed scientific practical skills is given-level 1. Yes
Assessment questions are based on practical work conducted level 2. Yes
Assessment of practical activity involves other forms like demonstration, reports, | No
rubric, creation of charts and improvised apparatus level 3.

Learners do open investigations, projects and create portfolios to represent their | No
best work.

The practical activity takes place in the classroom. Yes
The activity takes place outside the classroom. No
The activity takes place in the laboratory. No
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OBSERVATION SCHEDULE

SECTION A

uuuuuuuuuuuuuuuuuuuuuuu
uuuuuuuuu

NAME OF PARTICIPANT: TEACHER E

Table 2: General information

1. Date: 02 May 2013 2. Name of observer: Mothokwa S S
3. School (Pseudonym): School E
4. Name of teacher (Pseudonym): Teacher E
5. Theme of Natural science: Systems of energy 6.Grade 7: Sampled class
6. Number of learners present Number: 56 Boys: 26 Girls: 30
7. Number of learners absent Number: 0 Boys: 0 Girls: 0
8. Time: 1* period Before break After break In between Last period
9. Time: Started: 10h10 Ended: 10h25 Duration: 30 Total time: 20 Min
Period number 1 2" 3" 4" 5 6th [ 7" g" 9" 10"
Time spent on | Transition time from | Time spent on | Time spent on | Time spent on
talking in class. “in class” to “doing | “doing practical”. returning to class | discussing practical
practical”. situation. (findings, observation,
3 Minutes 12 Minutes etc).
None None
5 Minutes for writing
classwork.
SECTION B

Table 3: Observation schedule for a practical work

AVAILABILITY OF INFORMATION

YES/NO

There is evidence of a lesson plan showing a practical activity to be undertaken on a

paper.

Yes

There is evidence of a lesson plan prepared electronically showing the practical

activity to be undertaken.

No

No evidence of a lesson plan for a practical activity

No

The participant explains the activity well in advance.

Yes

Introduction of the activity is done on a board.

Yes

Introduction is written on worksheet.

No
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Introduction is done on a flip chart. No
Introduction is done electronically. No
Apparatus are ready and well assembled at station (place of demonstration). Yes
Some stations. No
Most stations. No
All stations. No
No apparatus available. No
The participant makes apparatus present- level 1. Yes
The participant introduces the apparatus-level 2. No
The participant guides learners as they try to explain the apparatus-level 3. No
The participant challenges learners to look for apparatus fit for the activity-level 4. No
The participant handles and uses apparatus himself or herself. Yes
Few learners handle and use apparatus. Yes
Most learners handle and use apparatus. No
All learners are given chance to handle and use apparatus. No
Learners are individually involved in the activity. Yes
The participant involves small groups (less than five learners) in the activity. No
The participant involves large groups (more than five learners) in the activity. Yes
No involvement of learners in the activity. No
Learners know what to do because the participant developed procedures for the | Yes
activity-level 1.

Learners know what to do because the participant explained the practical activity- | Yes
level 2.

Learners know what to do because the participant guides them as they are busy with | No
the activity-level 3.

The participant warned the learners about danger that may occur during the practical | No
activity.

Safety is not mentioned because the practical activity is free from danger. Yes
Safety precaution signs are placed within the environment in which the activity takes | No
place.

The used proportion of the lesson is little. Yes
The used proportion of the lesson is too much. No
The used proportion of the lesson is average. No
The demonstrated practical activity relates to the lesson plan. Yes
The demonstrated activity is totally different from the content of the lesson plan. No
The demonstrated practical activity relates partially to the lesson plan. No
Learners write a scientific report in which they justify their conclusion-level 3. No
One member from each group reports findings to the whole class. No
No presentation or communication of the findings. Yes
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Assessment covering the prescribed scientific practical skills is given-level 1. Yes
Assessment questions are based on practical work conducted level 2. Yes
Assessment of practical activity involves other forms like demonstration, reports, | No
rubric, creation of charts and improvised apparatus level 3.

Learners do open investigations, projects and create portfolios to represent their best | No
work.

The practical activity takes place in the classroom. Yes
The activity takes place outside the classroom. No
The activity takes place in the laboratory. No

202

© University of Pretoria




APPENDIX D.1

SEMISTRUCTURED INTERVIEW SCHEDULE

vvvvvvvvvvvvv
vvvvv

Table 4: Predetermined questions as guideline for the interview.

What a
practical task
integration
involves

Questions to be asked

What | expect to understand from the respondent

Lesson design

How do you design a lesson
for a practical activity?

To determine which level of the Profile of
Implementation does the participant teacher use
when designing a practical activity lesson.

Whether the participant designs a lesson using
specimens that are provided by the department of
education or any other organisation-(level 1 of the
Profile of Implementation).

Whether the participant engages learners during the
lesson planning stage- (level 2 of the Profile of
Implementation).

The participant designs a practical activity in such a
way as to encourage learner discovery of
information-(level 3 of the Profile of Implementation).

The participant allows the learners to design a
practical activity lesson-(level 4 of the Profile of
Implementation).

Finally, to decide whether a practical activity lesson
design indicates the skills to be executed, specific
objective, the strategies to realise the abilities, time
frame for the completion of the activity, the
resources, and the role of both the teacher and the
learner.

Developmental
skills

Which documents do you use
to identify the developmental
process skills prescribed for
grade seven learners?

To determine whether the participant teacher uses
the relevant documents which embrace the
prescribed practical skills, e.g, NCS policy for the
Natural Sciences and the work schedule.

Implementation

How do you integrate a
practical activity in  your
teaching?

Where do you find the practical
activities that you teach your
learners?

What challenges do you
experience in doing practical
activities?

How do you address
challenges that you encounter
during practical tasks
implementation?

To determine whether the participant uses:
Demonstrations to help develop concepts-(level 1 of
the Profile of Implementation).

Demonstrations to promote a limited form of inquiry-
(level 2 of the Profile of Implementation).

To determine whether learners are given an
opportunity to perform guided discovery type work in
small groups, engaging in hands-on activities-(level 3
of the Profile of Implementation).

To determine whether learners are given chance to
perform their own open investigations-(level 4 of the
Profile of Implementation).

Furthermore, | need to establish as to whether:
Apparatus are organised well in advance within the
environment in which the activity has to take place;
The participant explains what learners are supposed
to do and for how long should the activity last.

Finally, | need to understand whether there are
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barriers to practical tasks implementation and what
innovative actions does the participant take to
address such barriers.

Apparatus/equi
pment

What do you use to make your
lesson effective?

How do you introduce
apparatus which learners have
to use during a practical
activity demonstration?

What do you do if there is
shortage or lack of apparatus
for conducting a practical task?

The objective is:

To determine whether apparatus are engaged to
help learners understand the activity much better.

To determine whether explanation of apparatus
takes place before the start of the activity.

To determine whether the learners are given time to
handle and use apparatus.

To determine whether improvisation takes place in
case there are no physical apparatus.

Involvement of
learners

What is the role of the learners
during a practical activity?

To determine whether the learners are given an
opportunity to do practical activities such as
demonstrations, projects, investigations, etc by
themselves.

Communication
of findings

How are data
communicated?

findings

To establish:

Whether the participant teacher knows the essence
of communicating data.

Whether learners are given an opportunity to
communicate data using graphs and tables-(level 2
of the Profile of Implementation).

Whether learners are provided chance to write
scientific report in which they can justify their
conclusions in terms of the data collected-(level 3 of
the Profile of Implementation).

Whether learners are given an opportunity to collect
and interpret data in support of competing theories or
explanations-(level 4 of the Profile of
Implementation).

Safety
precautions

How do you make learners
aware of possible danger
during a practical session?

To understand whether the learners are informed
about safety issues prior to the start of the session or
there are visible safety precautions in place.

Assessment How do you assess | To determine whether the assessment instruments
achievement of  practical | are based on the practical activity-(level 2 of the
abilities in learners? Profile of Implementation).

When does measurement of a | To establish whether the participant assesses
practical activity occur? learners abilities by applying various forms of
Who designs the assessment assessment, for example, tests, demonstrations,
instrument? rubrics, reports on activities taken, creation of charts
How is assessment instrument | and improvised apparatus-(level 3 of the Profile of
moderated? Implementation).

To determine whether learners are given chance to

create portfolios to represent their own work-(level 4

of the Profile of Implementation).

To find out:

Who designs the assessment instrument,

Who does moderation of the instrument and how is it

done,

About the time acquisition of skills is conducted.

Control How do you control completed | To determine whether a performed activity is

tasks?

controlled for identification of
weaknesses in learners so
strategies may be prepared.

strengths and
that intervention
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APPENDIX D.2: INTERVIEW TRANSCRIPTS
TEACHER A

Teacher

Interview Questions

Responses

A

How do you design a lesson
for a practical activity?

Ok. | have a booklet that have some lesson plans. And
then | just check the topic which | am supposed to teach.
And also checking the lesson plan. From there | try to
gather for the things that | need for the lesson plan to be a
success.

Which documents do you
use to identify the
developmental process skills
prescribed for grade seven
learners?

| use work schedule. It is guiding me on which practical
work | must do. And from there | find out the lesson plan in
the booklet that | am talking about. If it is not there | design
mine. From there | teach the learners.

How do you integrate a
practical activity in your
teaching?

Isn’t it that | gather all the information needed or the
materials needed to use. And from there | just explain to
the learners what is expected of them. From there the
learners are involved in practical. After showing them how
to do this then | involve them. They also do.

Where do you find the
practical activities that you
teach your learners?

As | said earlier that | use work schedule and then from
there | refer to the book, the textbook, learners’ book. And
then | also have a teacher's guide. | refer to those books.
From there | do the practical work with learners.

What challenges do you
experience in doing practical
activities?

Yes, there are some challenges. Whereby some of these
practical activities that | have to do with the learners, there
are no other apparatus to be used. The school does not
have. So it is a challenge because | have to involve
learners to bring along other things. | have to go out and
find one, two three. Anything that can help me or help the
learners to understand what | want them to achieve. It is a
challenge to me because our school does not have other
apparatus.

Sometimes even time. The time that we are given, the
period is 30 minutes. This practical work needs time so
that these learners can really touch, feel and can do all
these other things in time. so we don’t have time because
when the period is over is over. It is 30 minutes. So these
30 minutes to me | don’t think it is enough for practical
work. And the other challenge is when these learners,
these things of practical work, ...Isn’'t it that sometimes we
use the learners to go out and find one, two, three. You
find that sometimes they do not come with those things
that we want them to bring along so that we can continue
with the activity. It is a challenge. You find that only two
learners have these things. And you cannot work with two
learners while others are watching.

How do you address
challenges that you
encounter during practical

tasks implementation?

Ja, it is a matter of consultation with the management most
of the time. And sometimes the management do help,
sometimes you find that it is also difficult for the
management as you know the resources of the school,
especially money issue. It is a long process. The other
thing you find that you end up using your money and in
order to be refunded, hei,...it is a process also. This is how
we suffer when we do these things.

What do you use to make
your lesson effective?

It depends on what lesson | am going to present. Or if it
needs, for example, a spirit like the one | used the other
day. | use it very effectively because it represents other
things like paraffin and so on. So far | haven’t done much
of the practical lessons. But the once that | have already
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done | used that spirit. And the other one | used the things
that are here at school. If | find it | use it.

How do you introduce
apparatus which learners
have to wuse during a
practical activity
demonstration?

Ja, | just put them on the table and pick one by one and
trying to show them. The name of this is this and it works
like this until 1 complete the apparatus. They must first
know them. | just pick one by one and show them as the
lesson continues. From there, if they need to be
assembled, | assemble them while they are watching.

What do you do if there is
shortage or lack of apparatus
for conducting a practical
task?

You know as | plan the lesson, | try to assemble all the
apparatus. If | realise that | have got a shortage, if
possible, when | check these things and realise that
learners can bring them | ask from the learners. Maybe
they have it at home. Like the other day | requested them
to bring the wooden spoons from home. Then, if they have
it, a learner will bring them and | will use that thing. So, this
is how | do it. If | do not have at all, then maybe | will use
some pictures in the books. If | find it in the book then | just
show them and explain how it works. If | do not have | do
not have. | just explain to the learners how the activity
works. | am thinking that if | happen to see it on a video |
can bring it so that they can watch. Unfortunately, so far,
some of the things | do find them but even if | do not find
other things | can explain. Just explain. This is how it can
work here.

What is the role of the
learners during a practical
activity?

Ja, learners watch what | am doing. When | assemble or
maybe | introduce the apparatus they just listen and watch,
you see. So from there | want them also, if possible, to
participate by means of maybe assembling the apparatus,
touching the apparatus, touching the results, the
conclusion and so on. So, thus how | want them all to see,
to touch, to test, if it is possible. And from there to work on
the experiment if it is an experiment.

How are data findings

communicated?

Ja, even if so far | haven’t done that thing, it is proper that
sometimes the other group may select one of their
students to explain what they found. But so far | haven’t
done that.

How do you make learners
aware of possible danger
during a practical session?

Ja, when learners do these experiments, firstly | explain
everything. What is this? What is this? | introduce. If this
thing is dangerous | also explain how dangerous it is.
When they do that | monitor. | check. Isn’t it maybe they
are in groups. The first group when they do | check so that
they do not go so far. If it is fire, they don’t have to touch
the fire because they may get injured. So, like the other
day when we do that one of heat transfer, there was a wire
which was red because it was very hot. And then | did not
allow them to touch that other side which was very hot. |
just want them to feel if really it is warm. If it is warm then
that learner will tell others, to avoid danger. | do monitor
them. If it is spirit, they know they mustn’t drink spirit. |
must tell them that you must drink this, you mist touch this.
After this then we wash our hands, if maybe we are closer
to this thing. So we wash our hands thereafter.

How do you
achievement of
abilities in learners?

assess
practical

Ja, you know. Isn’t it that most of the time we give them
work after these experiments? You must mark the books if
they are written in the books. There is this thing of rubric. If
it needs that then | use it. So, | think here, | am also still
learning. | cannot claim to do it. Presently, | just allow them
to write something then | check.

When does measurement of
a practical activity occur?

Immediately after | give them the work and then | check
their books. While they are busy | check. Isn'’t it that maybe
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they are arranged in groups? | check them. | can see that
they have achieved this. As they are busy then | am busy
monitoring also. | can see how they do it. If they need
corrections then | show them. | give them feedback
immediately.

Who designs the
assessment instrument?

It is myself. | just do it may be guided by the documents.
As | said this thing of rubric | do not use it. | just check if it
needs to be assessed. For the experiment that has been
done | also designed the assessment instrument.

How is assessment
instrument moderated?

Ja, here at our school we take our tools to the head of
department (HOD). Only the recorded one. The one which
we do not record we do not give them for moderation.

How do you control
completed tasks?

As | said earlier that | am presently giving them written
work. After they have done everything then | check. | try to
give them written work so that | can mark.
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TEACHER C
Teacher | Interview Questions Responses

C

How do you design a lesson
for a practical activity?

First, you have to look at the module. What is the module
about? Then you can start planning out by looking at the
teacher’s guide, the learners’ guide and all kinds of stuff
that | collected during the years of teaching as well as the
learning outcomes, the assessment standards. You know
all that stuff, neh, you have to look. Look at all those
requirements in the learning outcomes and assessment
standards to see where you are going. So, when you plan
for a lesson, especially in Science or Natural Sciences you
should look at everything. As easily as possible to try and
teach children. And | am a total believer of practical
implementation. Try to find something at home.

Think about the lesson, speak to colleagues, speak to your
wife and ask for suggestions and step back. Plan the
whole lesson according to all the stuff that the department
wants us to do. According to all the stuff. Let all the
evidence, examples, everything, all examples, from
speaking to somebody, looking at the internet, all
according to the level of the grade 7’s. You can go further
than the grade 7 level. But is not advised to go beyond
that. But when you plan for a lesson in Science, it must be
practical as far as possible to help them to know the work.

Then you have to go sit. You can plan by writing your own
stuff down. | am always doing according to scientific
methods of some previous years like, “What is your
problem? What is the question? What is the theme?” The
stuff that | want the children to know, like this lesson, the
different types of energy. This is my aim. | want them to
know what the different types of energy are. The second
one is, “What am | going to do? What kind of apparatus am
| going to use? | am using the scientific methods a lot.
And I will give you an example or copy of what we had last.
The first one is aim, and the second is apparatus. And you
look at all the different kinds of practical stuff that you
gonna use.

And the third thing is observation. The methods. You ask
yourself, “How am | going to give this lesson to the
children?” What am | going to do first, second? How am |
going to implement the practical stuff that | collected from
home? And how am | going to use it in my lesson? It is all
about planning. The aim or the problem first and the
apparatus or equipment that you need to have.

And then the method. How you are going to do the
observation. You sit in and you work out for yourself. How
is this gonna work? And then the last thing about the
scientific methods is conclusion. What happened? Did |
answer the question or the problem from all the stuff? All |
am working a lot with is the scientific when | prepare a
lesson. There are no specific forms that are given to us to
work it out but we just made our own form. | will give you
one as an example as well. Our own school has set it up
for us to work lessons on. It is a very important thing
because you have to show your learning area, what is
called now subject. You have to show your learning area
head where you prepared your lesson. 1t is all according
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to a form that | am using.

Which documents do you
use to identify the
developmental process skills
prescribed for grade seven
learners?

All in the Curriculum and Assessment Policy (CAPS)
documents that we get from the department. Assessment
guides, extra copies, curriculum and policy statements.
And next year it is going to be CAPS. It is going to be
implemented in grade 7 as from next year. Some process
skills are collected from internet.

| set or design my assessment questionnaire absolutely
according to that standard. But everything has to be set
according to all those official documents supplied by the
department.

How do you integrate a
practical activity in your
teaching?

Eh, it is all about planning a lesson. When you plan the
information that you wonna give to the children, you want
the learners to know. When you are busy planning you
bring in practical frame because science is living subject.
For each statement of that particular lesson give to the
children.

So, it is very important while you are thinking about the
stuff or information that you want them to know. Think
about some practical stuff, for instance, minerals. |
discussed now with them. Now | can’t just tell them light
being dim that it shines or bright. You must bring in
examples. Things to show them because learning from
general statements is not enough. They must be showed
the stuff.

Where do you find the
practical activities that you
teach your learners?

The practical activities are from the documents that the
department provide and also the textbooks that | use for
teaching the Natural Sciences.

What challenges do you
experience in doing practical
activities?

There are lot of challenges. The first thing is to see if the
children, how much do they know after a practice lesson.
So, it is nice for me to let them the other day to write a
small or little work of ten (10) marks. Just to ask about the
previous work. Just to ask them question, for instance,
tomorrow they have to give some answers about the work
done today. To find out how good it was my teaching by
just asking them a few questions about the work. And if
they got 80% (percent) and more, the rest of the class,
then | feel good because | can see that | was teaching. My
teaching was good. So, | am testing a lot. But not always
testing for marks for the reports or reporting stuff. Testing
in class to see if they really understand what | teach them.

How do you address
challenges that you
encounter during practical

tasks implementation?

It is not only challenging of the test but it is challenges of
life. Not about school work, life is also a challenge to me.
Yes, | tell them about the challenges of life. So, yes | tell
them about the success.

What do you use to make
your lesson effective?

| think it is coming with age. You have to change your
heart and your mind and go to the level of the learners.
You cannot speak as an arrogant. You are just a
communicator, you are a facilitator. Teachers should
teach or speak from his heart. So, | have to make a joke
to the children. | tease them. Just to get them relax. |
totally believe you have to go down to the standard or level
of the children. Then, there is where your lesson is going
to be successful. Even if you are at home, you stood up
from bad with the wrong foot or whatever or you don't fell
well. Even if you are sick, you must be a teacher from
your heart 100% perfectly. You have to teach the children.
You have to speak to their hearts not to their minds. You
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cannot stand there with sickness, disappointment or
problems of your colleagues or whatever. Then it is the
start of success of your lesson. If your heart is really
pleased the learning atmosphere will be good. So, the
success of your lesson starts there. And everything will
come.

How do you introduce
apparatus which learners
have to wuse during a
practical activity
demonstration?

Right from the start of the year. | introduce the apparatus
to the learners that they are going to use during the year.
It is a separate lesson which is not included in the
textbooks of the children or wherever is a separate lesson
that | just incorporated | show them the apparatus and the
playing cards. So that they know the apparatus. With each
lesson | start with the apparatus so when they start with
each lesson they know what the apparatus are. So the
laboratory apparatus is not... | had forgotten the word, but
they know the apparatus.

Like the bat apparatus, they don’t know how it is played. It
is not long it has been played. It is a very scarce sport. So,
you have to tell them about it. Don’t waste time to do it
They have to know. Most of the children are not used to it.

What do you do if there is
shortage or lack of apparatus
for conducting a practical
task?

Some lessons are just lessons that they learn theoretically.
Eh .. speak to people. My colleagues at high
schools | speak to them to find out if they have something
that |1 can use. Microscope. But there are lots and lots of
visual things that you can use, example, videos, DVDs. We
have old videos over there. So, there are aids or
resources. There are apparatus that you can use for every
lesson. Even the internet you can use something because
Science is about everything. So, you can. If you really
wonna work hard you can find aids or apparatus from
anywhere. Sometimes it is difficult. From internet.

What is the role of the
learners during a practical
activity?

It is very important for them to work together. You know in
my class there are............... The whole class is set up in a
group of four each. In that group there is a leader. The
group leaders are sitting on the same places. So, when |
am looking the group | know exactly where the group
leader is or who the group leader is. And the one just next
to the group leader is the one with low knowledge. The
group leader is the one with knowledge, the clever one. |
don’t choose them they choose themselves from the test
results. The first thing when | get the test results | check
the group leaders. Just next to the group leaders are those
who cannot learn well so that they can try to learn.
Opposite the group leader is a different sex. | just try to set
the sexes apart. Two boys two girls in one group so that
they can share information. They can’t feel shy to share
information. There is a secretary and a time keeper in each
group. The time keeper has to keep time. Like in each
activity | use to give them time to complete. Small group
and there must be a leader, record keeper and time
keeper. Record keeper records the findings of the
observations. So I'm trying to divide my people. I'm not
doing things for them. They are doing things for
themselves — putting stuff together. In this lesson as well is
a great lesson. If you think to get apparatus I'm sure you
will get them in the class. There are card they have to use
— to match words after a lesson. This is a kind of test a
give the learners. If they can match all the cards it means
my lesson was very successful. That is the kind of
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assessment that | give them.

How are data findings

communicated?

Information is communicated during worksheets. There are
worksheets — the previous worksheet that | gave you. That
is a summary of the lesson that | taught the learners. The
worksheets provide for questions. But if you don’t have the
worksheet you write on a piece of paper. But there must
be guestions about the lesson they learnt.

How do you make learners
aware of possible danger
during a practical session?

By speaking to the learners may be before the practical
lesson. | will tell them if we are working with acids, spirit,
etc. | am preparing them not to play around in class. | tell
them before hand. A friend of mine has a book that
teaches children how to behave in a laboratory on the first
page. | read through this with them. | make them aware
beforehand if there is any danger. And there are medical
aids.

How do you
achievement of
abilities in learners?

assess
practical

| test the abilities of the learners according to the correct
assessment guidelines given to us. But not all of them.
You cannot use all of them. You will just do assessment of
what you were teaching. So, I'm using assessment
guidelines. | am also using my own guideline. The teacher
has to ask about the question again. It is very nice during
the practical lesson you can even give them fake marks for
the group. Say you say group 1 you got 10 out Of 10. | try
to test their ability. Testing to see if they have got it right. |
do it throughout during the work.

When does measurement of
a practical activity occur?

When I'm busy teaching the lesson. The formal
assessment is set up by the school and by the department
for assessing all the task taught, that is, tasks 1, 2 etc. But
not at one practical task — say at least three tasks or four
practical tasks. | test the practical ability. | put all the
practical marks together to give one mark for the exam. |
am not just testing for the sake of testing. | am not just
assessing for the sake of assessing. | am assessing or
testing the children to see if they can or are able to do the
practical work or are they able to understand. Assessment
for me is not just writing test. It is to find out what the
children know.

Who designs the
assessment instrument?

It comes from the department. It is all set up clearly by the
department what you should do. Still you have to follow
your own heart. Do what they ask you to do but follow what
you think you can assess.

How is assessment
instrument moderated?

Ja. The principal or the deputy principal moderates the
assessment instruments.

How do you control
completed tasks?

Marking the books. Sometimes | take them home, but | am
not always marking the facts. | am giving them an extra
small book with open lines; all the observation questions
and the general assignments; all the work they are going
to do. The summary of the work they are doing, all these
answers in the observation book. First thing, they write in
the observation books and we mark them, they write down
the correct answers, they write at home, they write the
answers from the observation book. When they study for
the exam, there is a textbook and exercise book. | am just
checking. | don’t even have to read the answers because |
know the answers are correct. The answers are taken from
the observation book. It just a matter of checking and
controlling.
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A AIHHIMOAAHE
TEACHER D
Teacher | Interview Questions Responses

D

How do you design a lesson
for a practical activity?

But when it comes to the
design of a lesson plan, how
do you do it?

Actually for practical activities, | disregard the fact that |
don’t have apparatus. So | do improvise before | can go to
class. | think a lot about the lesson. | look at manipulative
that can be used. | look at what | have at my disposal. If
they are not there, | go to the neighbouring schools and
enquire about the particular apparatus that | will be using
as to whether they have or not. If they don’t have, for
instance, instead of a glass beaker | just take a glass of
water and use. But the difficulty comes to things that are
not available. | even went to the neighbouring school.
Fortunately they provide me with one apparatus. This is
what | do.

| have realised that teaching the practical part of the
Science using what you have is easier than explaining to
kids theoretically. They even attach me with the apparatus
that | use. One learner once saw me coming and told the
other learners that Mr Thermometer is coming. Apparatus
make the lesson easier for the teacher to present. It
makes the learners to attend. And learners don’t easily
forget what | have taught them. Things that they do at
home, making tea. What do they use? Hot water. Tea
leaves and sugar. Then what happens to the leaves? The
tea leaves do not dissolve, but sugar dissolves. They will
say it disappears. When they say disappears | give the
correct word that it dissolves not disappear. With the tea
leaves, what do we use to strain the tea leaves? They will
say the sieve. That is one way of separate mixtures. Water
and sugar will pass through the opening of the sieve. But
tea leaves will not pass through by the opening of the
sieve. Some of the apparatus you just buy. You don’t rely
on the school to provide you with everything. What you can
afford buy. Just like that sieve. It is R19-00 something. |
bought it with my own money. So | don’t see any problem,
because | would have delivered to the kids.

But after | had shown him that the question is basically
about designing a lesson for teaching practical activity he
responded positively. This is how he responded:
Unfortunately | do not follow this template they have given
us the lesson preparation | use my college exercise book
to write in details what | am going to do. And that person
who always checks the syllabus so if there is a lesson that
is prescribed for that term.

| first of all think about that lesson. And | think about things
that | will use to present the lesson clearly. | don’t have any
particular way of finding a lesson plan. Today’s lesson
tomorrow can change after realising the mistakes that |
did. | don’t have a formal way of preparing a lesson plan
for a practical activity.

Which documents do you
use to identify the
developmental process skills
prescribed for grade seven
learners?

Fortunately when | was still at school | followed the
Science stream. So | also go to the internet. Why do | go
to the internet? It is because | spent many years of my
teaching at high school. So it is a challenge to me teaching
kids. Thus why | go to the internet. | look how the lessons
for the junior and intermediate phases are structured. And
then | align my knowledge with the information that |
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sourced from the internet. But | use many resources, even
these newspapers like “The Teacher” they do have some
good lessons. Thus is why now | encourage the staff
members to look or read newspapers because they have
good lessons. They even provide good methods which can
be used to present different topics to kids. The only
problem is that | taught 18 years at high school. So, you
know that those people are matured. When it comes to
these ones you cannot teach them using the same
methods (i.e. methods applicable for secondary school
learners).

You can also use them although that is not allowed. | also
at times use them as my aids in class. Then when they
see what is happening they will not forget.

How do you integrate a
practical activity in your
teaching?

Hm,......starting from what the learners already know. Let
say, for example, when they come to school some will say
we ate soft porridge. | ask them: “Which ingredient did
you make or did you use to make the soft porridge?”
Some will say mealie-meal, hot water. We boil that. Ja, no,
explaining the word mixture it will be ease. What is taught
in class is related to what you do at home. So, that gives
me satisfaction of explaining what mixtures are because |
already know what they know.

Where do you find the
practical activities that you
teach your learners?

Some where...eh.. this workbooks that the government had
provided us at the end (last pages of the book) they have
illustrated things that you can do experiments. They do
give the apparatus that you may need. Fortunately, we do
have nutrition programme at school. They do eat beans,
rice, samp, etc. So, when you come to mixtures take
different things, take samp, take some beans and mix
them. Let the learners identify things that they are in the
pot. Whatever you are putting. In my case it was samp and
beans. You ask them about the ingredients used. They will
say a samp, beans. Now, do you have any way to
separating the samp from the beans? They will say | just
pick beans from samp. So, that is very much simple. It will
be difficult maybe when it comes from to substances
where now one substance dissolves completely in another
one. Where now you are going to use the process of
distillation. But with settling and decanting is simple. You
just put water in the glass, put some soil and mix them.
After a long time soil settles at the bottom, then, you pour
out water and you remain with soil. It is very easy.

What challenges do you
experience in doing practical
activities?

The challenge is there. One, to explain an upper lesson in
mother tongue. | realised that most of the learners still
have a problem. They still not understand English. So, you
can mix mother tongue and English, maybe say for few or
10 (ten) minutes. But | found it difficult when teaching
learners practical thing, maybe thermometer. | do not know
what | am going to say thermometer is in mother tongue. A
glass beaker, | cannot say is a cup. It is a glass beaker but
| don’t know what | am going to call it in mother tongue.
This is a difficulty that | am encountering. Translating a
Science word in English to mother tongue. That is the
difficulty that | am having. Another thing is that learners,
when maybe you presented a practical lesson, when you
ask them questions, instead of answering what they have
seen they will just tell you the names of the apparatus you
have used. To say a thermometer. Let say you have asked
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them a question: “Which instrument do you use to
measure temperature?” They will not say thermometer.
They will say coldness or hotness. Coldness or hotness,
what is that? Which instrument? Which tool? But you find
that you say instrument or you say tool the learner doesn’t
understand what you are saying. So, the difficulty in
English words, yes, is one other challenge. Some of the
learners even write answers in their mother tongue. You
say: “What have you realised?” “What is the mixture?” A
learner may answer in mother tongue, “A re ke dinawa le
setlhampa” (meaning beans and samp). Instead of saying
tool and more different materials They write different
materials in “pampiri” (which is a code name | used to
replace the proper language used by the participant
teacher). The word “pampiri” means a paper in English. He
continued. That is the difficulty that | am encountering.
Lack of understanding English words, not knowing the
correct word or apparatus in their vernacular and then
learners just respond by mentioning what they had seen.
Maybe the apparatus were used, instead of answering the
guestion directly the learner will say the opposite.

How do you address
challenges that you
encounter during practical

tasks implementation?

One that | do is to encourage other teachers to use a
medium of instruction although the use of mother tongue
should be kept at a minimal. The subject that medium of
instruction is English let it be English. That will cap the
misunderstanding of the learners. Although | tried to
highlight that | realised that mother tongue is still
dominating in some of the subjects. That creates a
problem. You cannot teach Social Sciences in mother
tongue. A medium of instruction is English and you find
that teachers spend 20 (twenty) minutes explaining in
mother tongue and 10 (ten) minutes in English. That
creates a problem.

What do you use to make
your lesson effective?

The involvement. Do not allow as a teacher that the lesson
is centred only on you. Give the children to do the
experiments while you are busy monitoring. Fortunately, in
these lower grades there are no activities that are harmful.
So you can just give children to do that while you are busy
monitoring so that you correct their mistakes because they
do not do activities that are harmful to their health. So, in
classes where now you have to mix maybe hydrochloric
acid, that is , where you use acids you must be very much
strict. Do not allow the children to do those practical things
on their own.

How do you introduce
apparatus which learners
have to wuse during a
practical activity
demonstration?

You ask them. First | raise up the apparatus. Ask where
they have seen it. Just like the thermometer. Where have
you seen it? Although it was a big thermometer some said
at the clinic. | said, “What did they do with this at the clinic?
Some said that they put it under the tongue and some said
under the armpit. What are they actually doing with it?
Some answered to check as to whether | am sick. Then
you know that the child has an answer. To see as to
whether | am sick. The child has an answer but doesn’t
know exactly what a thermometer is made for. That is
where you have to explain that we use a thermometer to
check as to whether your body temperature is high or cold.
So, with the heat transfer they saw glasses and the glass
beakers. Although they are made of glass but they are not
the glasses that we use at home to bring water with. You
just explain. That is where now we come across a big
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problem. Our schools don’t have enough apparatus. Some
of our kids see apparatus while they are at the universities.
I think it will be better for the government to even provide
these laboratories to primary schools so that we lessen the
teacher’s work at high schools because practical tasks will
be introduced to them at primary level.

What do you do if there is
shortage or lack of apparatus
for conducting a practical
task?

Apart from improvising, maybe to avoid using a wrong
thing for the right thing. | once went to the former college of
education to request a circuit board after having an item as
a matter of urgent. They didn't have any difficulty in
providing with those. But when | went to the neighbouring
schools to go and ask, some of them even though they
have got apparatus that are locked in still cabinets doing
nothing they find it reluctant to offer me.

But some schools do give. After using them | return them.
The only problem that | have encountered in class is when
| wanted to do an experiment of testing for a starch. So,
the iodine solution, | went to the neighbouring chemist to
look for it. | didn’t find it. | went to the neighbouring schools
and ask for iodine solution and only to find that they do not
have it. So, | just explained it theoretically. But | could see
that the learners are not with me because in their lives they
have never seen iodine solution. They have never seen
that. So, | just introduced the lesson, taught about iodine
as if it is something that they know but they do not know.
So, that is where | found my practical lesson was
unsuccessful.

In response to whether lack of apparatus is also a
challenge, the teacher disagreed. Not 100% (percent).
Science is a practical subject. We have got a lot of tins that
have been used up. You can use them as containers. We
have glasses that we use at home to drink water. Although
they are not marked you can use them as beakers. People
who bake at home, they use jugs for baking cookies. You
go to the nearest person you know she is a baker and
borrow some apparatus. After using return them to the
owner. Some of the things mustn’t b littered. So, lack of
apparatus is not a major problem. Torches, we do have.
Use torches. Energy transfers, stoves we light at homes.
Globes that we use at homes use light energy. Energy
transfers, electrical energy, heat energy, light energy, etc.
So, not having an apparatus | don'’t think is a problem in as
far as presenting Science is concerned.

What is the role of the
learners during a practical
activity?

As | said practical activity, give learners more chance while
you are monitoring. Let them do. Let them speak. | think
that time you have seen that | called them in front. Let one
put a bigger crystal of salt in hot water and another in cold
water, that is, water with ice tubes. Let them stir. They did
that themselves. | was asking: “What do you see?”
Answer: But this one is disappearing quickly. Why does it
disappear quickly? Answer: It is because it is in hot water.
What about this? Answer: It is not dissolving.

Why? Answer: Because there is ice cubes in the glass
beaker. So, practically they just do themselves and you
just ask. You will arrive at the solution that you need. They
will arrive at the conclusion themselves not knowing that
they are busy learning. Bear in mind that children like to
play, but let them play constructively. Otherwise the lesson
that has been learnt is such a way is not easily forgotten.
They cannot forget that.
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How are data findings

communicated?

Although we know that learners cannot understand on the
same rate, there are some who will reach the conclusion
before others. But never ever allow a learner who
understands quickly to be a dominant factor in class
because that will create an impression that all the learners
understand. Just ask those that you know they take time to
understand to tell you what they are observing. Don’t force
them to tell you the answer in English. Also in mother
tongue. What do you observe? Answer in mother tongue:
“Ka mo e tologa ka pele” (meaning in this one it dissolves
quickly). Just write the findings. Tell them that the right
word to use is, “It dissolves quickly”, not “E tologa ka pela”.
“E tologa ka pela” is a mother tongue. | think in that way
you will be accommodating all the learners, although
some, those that understand quickly will feel bored
because now you are repeating what they already know. If
possible, those learners at the end should be given a
difficult task than those other learners that you know are
not good in understanding. So, there, separate those in the
more challenging work from the other learners. in that way
we will be making those that understand quickly not to
become bored.

How do you make learners
aware of possible danger
during a practical session?

Eh, fortunately as | have said the syllabus does not allow
us to have those. Even if we have those, | shouldn’t keep
them in class. Why? | don’t have a cabinet where | will lock
them in. No cabinet at all. That is why | said the problem is
laboratory. | think in future when a school is built, the
government, whether high school or primary school, there
must be a room meant for laboratory. So, when checking
this set up in this syllabus of grade 6 (six) and 7 (seven)
there is no where that they are going to use harmful acids
or what. So, with the primary schools, there is no any
danger. But the main thing is that now, we must be vigilant.
Even with apparatus that we are using.

Never ever allow kids to use those apparatus in your
absent. Be present with them. Tell them about the danger.
Like the thermometer. Thermometer is very dangerous. If
the glass gets broken, the liquid inside this is mercury. And
mercury is harmful to our bodies. So that is why we must
never allow them to use in your absence.

How do you
achievement of
abilities in learners?

assess
practical

Assessment. At the end of the lesson | prefer to give them
homework. But after realising that now there are some of
the learners when they reach home they start playing and
they stop doing the school work. | make it a point that
when | am going to teach something that is practical | use
three periods. Two periods will be a practical work and the
last period classwork. | will be with them. Leave the
apparatus in front of them to see and remember what they
have seen practically and they will answer these
questions.

But some will write something that they never seen. You
will even be surprised yourself because what they have
written will not be related to what they had seen. That is
one problem that | have seen. They know that | am a
Mathematics teacher. | teach them Mathematics as well. |
teach them Natural Sciences. Now, a Natural Sciences
guestion can be answered in....maybe | taught Maths
before, and after a period it will be a practical part i Natural
Sciences. Then the answer that they will give will be
related to Mathematics. They align a teacher with the
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subject that he or she teaches. You ask a question in
Natural Sciences and the answer will be in Mathematics
because | am teaching those subjects.

When does measurement of
a practical activity occur?

It should be done through a rubric. Rubric should be the
one that you use to measure the performance of the kids in
as far as practical work is concerned. But | have realised
that with the little time that | have, given the amount of
work, administrative work that | have including this
teaching load, is very much difficult for me to assess each
and every learner using a rubric. That is where now | am
relying on the feedback that comes through classworks
and home works. But practical work needs to have its own
rubric where | am going to give the learners that chance to
observe. After that you give them the work relating to that
practical work. And then you are going to mark it according
to the rubric. But as | said the work load does not allow me
to do those things, e.g, to teach each and every learner.

Who designs the
assessment instrument?

The questions. Some of them | formulate myself. Some of
them are in the textbooks that the government provides.
After each and every activity there are some questions.

How is assessment
instrument moderated?

That is where now | say | let learners exchange their books
and they correct themselves. After that they give them to
me. | look at to whether they have corrected it correctly. If
it is correct | append my signature. Most preferably the
learners correct their peer books. Myself | do control.

After | had clarified he said: “Oh...when it comes to
moderation fortunately | am the one who is supposed to
moderate each and every teacher’s work. But the situation
does not allow.

How do you control
completed tasks?

Controlling is already answered by the participant teacher
when attempting to respond to the previous questions
about moderation of assessment instruments.
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TEACHER E

Teacher

Interview Questions

Responses

E

How do you design a lesson
for a practical activity?

Ok. A lesson plan for a practical activity is different from
the lesson plan that you just go and teach in the class. The
theory. In that case | must get a pace-setter and a
textbook. They guide me. The textbook just guides me on
the things that | need to put on a practical. After that |
gather the equipment, all the materials that | am going to
use in the class for that particular lesson. If it is tomorrow |
know that | must get the information today. If there is some
information that is missing or things that | need, | go to the
principal and let him know that | need one, two, three.
Learners just improvise and we teach them practicals as
you know that we do not have laboratory. We do not have
all those places where we can go and do experiments. But
all in all we improvise and do the practical work

Which documents do you
use to identify the
developmental process skills
prescribed for grade seven
learners?

The actual documents are: the first one is the pace-setter
because it is the one that shows me which practical | am
going to do. The other one is just a textbook. These are
the two that | am using.

How do you integrate a
practical activity in your
teaching?

Ok. Firstly what | need to teach them is a theory. And from
theory, as it develops, | know there are some design
processes. They already know especially the grade seven.
They know. From there when we go for practicals | start by
revising with them. | just tell them what to do on the
practical part of it because already they know the theory.
And is then that integration comes. From theory, when it
develops into practical.

Where do you find the
practical activities that you
teach your learners?

Some of the activities are just from the textbooks. | just
pick up from the textbook. And also the pace-setter
because already those policy documents | know that |
need to use for guidance. Especially a policy document is
a guide. | check the pace-setter, | go to the textbook and
then | do all those things.

What challenges do you
experience in doing practical
activities?

Ja, of course, there are some challenges. You may find
that when | need some chemicals, we do not have. Those
are challenges we are experiencing. There are a lot of
challenges. There are a lot. Thus why somehow we just
improvise. Those things that are there we just utilise them.

How do you address
challenges that you
encounter during practical

tasks implementation?

This is a broad challenge because even when you go to
the principal, he says no, we want to buy one, two, three.
There are so many things you find that we don’t have
funds for practicals. Ja, it is a challenge, | cannot address
it. Say you don’t have money to buy equipment, is a
challenge. But if the laboratory was there, we know that we
will go to the lab and we do experiments and the like. Is a
challenge.

What do you use to make
your lesson effective?

Just to be effective, hm, we start from simple to complex.
When we start from simple learners patrticipate. If | say this
is a candle and | need to light this candle, they see it
practically. They perform it and then it generates some
interest in them. When a child grows even if we don’t have
a thing to show them that this is what is supposed to be
done practically, but the little knowledge that they have
keeps them going.

How do you introduce | Ja, that is very important because they need to know the
apparatus which learners | apparatus and the names of the apparatus. Firstly, |
have to use during a |introduce the names of the apparatus. This is a glass
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practical
demonstration?

activity

beaker. They need to know that this is a glass beaker. And
somewhere somehow they need to touch it. And then they
familiarise themselves with those apparatus. Because if
they don’t know the names, they cannot know the
processes and also know what we are going to use to
perform the activity. They need to know the apparatus.

What do you do if there is
shortage or lack of apparatus
for conducting a practical
task?

Ja, if the apparatus are not there we just leave it. Because
you will go around. If you need methane and methane is
not here, you want to go to another school and you find
that there is nothing at the neighbouring schools, you just
leave it and you teach them theory.

What is the role of the
learners during a practical
activity?

Ja, in actual fact, as you have seen when we were doing
the practicals in the classroom, | lead them. As | said we
do theory and then | explain all the apparatus that we are
going to use. And | lead them in groups. They form small
groups. From there they do practicals on their own. And |
just go along those groups and help them to perform the
practical work. They do that on their own. And | find it easy
for them because they help each other. | also help.

How are data findings

communicated?

Oh, yes. Eh, ...let me say another group, they don’t know
how to deal with something | just help them or we just ask
all the groups how did they overcome the challenge. If
there are some new findings | stop all the groups. And that
particular group will explain that, ok, we have found out
this thing. And we were doing one, two, three. From there
we just inform the whole class about the new information
that they found. So, that every individual should be
acquainted with what we are doing.

How do you make learners
aware of possible danger
during a practical session?

Ja, for example, eh...these chemicals like acid, you explain
to them that this is dangerous. You don’t handle it. Among
the groups you need to find one group leader who is going
to lead them. If that thing is dangerous, is one person who
is responsible. They don’t touch it. Then | will go and
monitor around to see if they are doing the right thing.
They have to do things in the right way and safe way. So,
they need to know that this thing is dangerous. They need
not to touch it with bear hands.

How do you
achievement of
abilities in learners?

assess
practical

Ok. In a group work, there are some exam templates. How
did they handle the apparatus? | mean according to the
steps. So this thing help because you cannot put the
marks, you assess generally. You need to demarcate the
marks according to the template. They need to have
templates. Therefore, you are making something to move
or work or we are doing a circuit. Let us take they need to
have all those apparatus. | check if the apparatus are
there. | give them the marks. When they come to practical
work, how they connect, there are some marks for that.
And then the conclusion. How did they reach that? And all
these things help. They form part of assessment and
allocation of marks.

When does measurement of
a practical activity occur?

Ja. It is individual work. It depends on the practical work. If
it is a group work we need to do that that time. | just
allocate the marks around randomly. But if it is an
individual work | need to take the practical work and check
and also the design process will help me. The other thing
that helps is exam process. It is very important because
the learners need to design that thing. They follow all the
steps from there | take the design and the process and |
check it. | allocate some marks. From there | take that
practical work, | check whether it has been designed
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according to the design plan and design process. | give
them the marks.

Who designs the
assessment instrument?

Ja. Some of them are there in the textbook. Some | copy
from the textbook. | cannot say | take these from my mind.
| just supplement here and there. This old textbooks have
the design processes. But for now from grade four and five
| have never seen that. But | am still using the old rubric.

How is assessment
instrument moderated?

It is a one man’s show here. The participant laughed a bit
and repeated that it is one man’s show here. No one
moderates. | just do it and give it to the learners to do a
practical activity.

How do you control
completed tasks?

Ok. Let me say it is a test, the memorandum will help me.
And | assess according to the memorandum. But in the
case of practicals, as | have said, the rubric is going to
help me. | assess according to the rubric and | allocate the
marks according to that. It is how | sum up and give them
the marks.
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™~

We dosttrefland saain met spa(o, groopo, Isasles en dl g kap. /
Work efieciivaly with othors as meInbars of a team, growip, mg:mtsmian of oommunrry.

v

I

=

O;gnnlsner an bestuur hulsall en hul okikyilelte op 'n vosaniwonidelke en doolitsfle nds wyse, [
Ciganise and nenaga themselvas and ectivilies respensibly and affedivaly,

. Varsamat, onfleed on organiseer Inbglmg sowal A8 knlieSG ovaluellng, f
|

Collact, nnatysa, oig and cdlkeally

NSRS

o

by o

Komrmunixoer doetiretfand deur mkddol van visuels, sh onfof tanlvanidigheds in verskiiende vorme. §
Communicale alfectively using visual, symbeolic andfor language skills In various modes.

. Gobik v Kepent logla de
. Use sclonca and lechnology cmlcaw. shiowing resg

iteffand on Kritles deur verontwoordelixhokl teonoor dia omgewlag en dio gasondhold van ander Is doun.
Follity ds the envk 1 and iha haalth of ollars.

=

. Begiyp dal dlewdiald 'n stol verwanie stelsals is waanin pmblﬂma nle in Isolesie opqn!os word nie. ?
th

olving conlexis de notoxist In ksolation,

Pemonstrale sn ynderstanding of the world asoset of ralalod by Al p

DHTWIKKELINGSUITKOMSTE # DEVELOPMENTAL OUTGOMES

. Dink na ¢or en onderaceX n

fioid t dor to lear, [
Roflect on and explote a vosiely of stalegkes lo laam more affecively.

. Neom as veranhvoordelike burgers aan dle iwo van die

lenaka on wiialdg kop deal. f
Pailicipate b5 # responsible cilzen In the Jifo of fecal, nnidnal and ylobal communilles, ~

1alt fiaf In vorskelo soslals k }

, I3 []
Is eullurally and nasthollkally sensilive across & ranga of secial contaxts.

4,

o] k oplekdi) ot likheda, ¢
Explore education and career oppordunities.

15

. Ontwikkel entreprensursvaardighede /

Dovelop ankepionsurial skills,
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LEERUITKOMSTE EN A -NFXQTAHDAARDEIJ LEARMING OUTCOMES AND ASSESSMEHT 5TANDARDS
Kennts ! Knowledge Vaardigheda J Skills ’-_ 1inga ¢ ¥al
Folle / Facls \/| Eksposimenteer § Experiment Jivi Pntearitolt falegrity
Miusas { Piocess " W] [voepas f Apply L ojetitell £ Loyally
KGebaure / Evonls Analiseer / Aanalyse V] i Empatfo 7 Empathy
Covalgliakkings / Conelustons |V Bistimalisecr{ System A Rospak # Respoct
[Joorspal ! Forecnsl g fleskiyd ! Dostio Varantwoordelivhald f Accounteblity
Retis f Rules Bespreek  Discuss hv| Verdiaagsaamheld f Telerance
Definisios § Dofinflons Groepwark J Group work Demckratles f Demoialic
Neting f Measudng vl Naorlegalng f Piosentation [Sotfiespak £ Sell worlh
egingsels / Priacipals Mavorsing / Research Deurseltingsvermod { Persistonce v
Teores Iwo\lnf‘l’hnnﬂesLL-:‘\_v_sn V] Tegnleke / Tachnkues / Onamankeikheld £ Independenca
Opinies / Oplnlong -’robbemupksslng f Problem solng Gemallveers ! Holivated |
Hesluitneming 7 Dodistons - A VerduldeRk ] Explala Krealkvitoh / Crontivity V]
Tenninetoyle ¢ Tannlnokagy [ [rekan f ontwerp { Draw fuasign Kritlese boswusihoid f Critical avratoness
Baiekenings / Calculolions /| Vra vine £ Ask quastions he| Petheld Heamness U

DOEL VAN ASSESSERING f PURPOSE OF ASSESSMENT

Grondiyn Dlagnosiios Formellel / Summatiel Ander f
Di L Fomvath Qther
ABBESSERINGSMETODES / ASSESSMENT METHODS
Protlasio ! Varige lkeer/ Ondoihioudo Baspreling / Ve ! Qroep/ it/
Peiformance Pilor kamlng Interviews Canfarring Quesliens Gronp Seli .

ASSESSERINGSINSTRUMENTE [ ASSESSMENT TOOLS

Skndbord / Projekdor Vioelys / Tocisa ) | Rubrieke t Tazk/ Axitaiteitsblad £ | JUitstal, ! ? l‘ A
GChalk Loard Prejecler Question st [¥'[ Tests [ | Rubiics Asshnm, Acilvity shesl Exhib. ek

. ASSESSERIMGSTEGHIEKE F ASSESSMENT TECHNIQUES

Prajek / Navorshng / Taakf 'Debat Rofspal [ Grafiek Ondarhowte /

Project Reselrch assignmont V| Dovate . | | Rolaplay Graph intorviews =
Knarte / Plakkets f T i Bespreking f Broinkaart/ Skets ¢ Demonstaslo )

Maps Poslers Report Discussion M mp Prowing Bemonstrallon

ONDERRIGBEMADERING FIEACHING APPROACH

!nsuuks.leu r Probleemopl, /| A Grospwark f Navorsing / Bespickingd | P( u
Insluctions Problen:s. Group work Research Discussion || 1HkM»

223

© University of Pretoria




uuuuuuuuuuuuuuuuu

oRIA
RIA

a.

ERKSWYSE f LEERDERAKTIWITEITE / METHOD / LEARNER ACTIVIHES

UITGEBREIDE GELEENTHEDE ! EXPANDED OPPORTUNITIES

Dok Mo we&x/ \Wiyd, O&l'ia}tw gt _2digd 4 =%

e

Qwdnoid 1 Yoe i Chopaetrnpal yerinaluule, @ A, L

ok Dok« - manbid bk WE G (o)
- plok_opaia. ? (1) Utmw» A \wﬂm T Ykestoh,
' ‘ Wiy \S‘Tu fo 2 Vsl

o) Taapaakale: o Adpele du Golyhants. Ve, baog,

L:m\uwsaldp

[ beees ot t0tpuvn Yoo vl yni op - Cla

\)\,mduu@. iy, I \L\k,hmw,m o \,‘L 3

\,Lm Q. “.’0\

\}khw\cm s tg vt h‘ﬁ\!gg e m

Vi 2 Vuduidebil aly vaakerg S \M@b‘h,

owl A D\S‘.&q S Z

ek oy 40 1n doud 2omenmend. Ay

verbtietine @t a2t &) Vet 7

Veandong S &)u P e~ Y t"}r L\.r\t/

) bﬂtb\xwa\Ek(r\\wk ?

oo O e Floak ik (Utaetlde ug

UerdurAliles

andaid 3. Nomowsleed stamdiy

HULPMIDDELS / BRONNE [ TEACHING AIDS / REFERENCES

Qﬁmmwxm_tﬁi - \\> \kLl'ﬁZf oow -

Hiwdlpd
bl o ?;umL vk Ulavele Wolaupes Souy Plokente
T da Tk, anekedes agbndle 1o, woale Laraute,

oo Rapook. ey Mwioal Biaferalt

D Psex‘mt feue e \,\Q»Q‘Mwigé o Loster -

e

Tonbak & : Busoad Ueshlleyde sagants

| T Vospeepe Wigun Gk baedae kel -

NABETRAGTING f REFLECTION

224

© University of Pretoria



Nl
- /é; / dM _ BNt - f(lltffu‘/dk/ /!Waﬁl L

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNISESITHI YA PRETORIA

(0213

APPENDIX E: TEACHER D

//w JARTERAALS

_//// al el ek e zefzw.mz/ /aze TR

&

s

,,l o /Wd

él [5}4)1‘@32(,;_4 Md /f{é /(dZ/H/ /}/j‘iz /f,lj/[ /Ma’fﬂ d,u )
Née _tdimpp // ity

_ s 4( fs . t%[f.é‘/é Y K;/,-/J .
l

e =_-{ 7&%41 ﬂ@%ﬂféf 4 5.
A9 Al ,{,fzce((m_' et
. ’//J ’/w’dé:’fa /wa /;1/,,54

. JW iy &
i

R
e _”_//;_JK’/? I R

S (ﬁ/ __L_...__
Y {/'//mf?#_ naw Lo (ﬂﬁ‘ﬁmﬁ'é;_ ;)_m, Mzé_ _ /m(,.n / ,/,,.p/j B 44157 —
N J/{;ﬂ: . ¢

,}[,.,\. u/ zf/ B

bk Sl _tyﬂ//uzf

. /(//z /U@Z}?’J ﬂ;/ Ll 4))//1[/(,,%/ T \,:,_Jg_‘n'pdt/ l/l' (_‘wc/
Nond w6 n/:w S
LA
B i f)... il

‘.A..«Yé’[uf ey 6’09,)“ li’dﬂ ._JffiLéuﬂEwJ Qf«_&_f, (L’?I@!/ /d’r/d-‘ 441*"5

Z a(f(, Q;_Qgg“ &2, ﬁf&j ,z/{w, b ;pc;ua,//(ab// Al

/ dM 4 &

ﬁ" 0[ ‘fj b‘»f/ (/&)Q)( Qazéﬁuz/ mf/é fo / X/Mé’h 7L ./Ib’/uj_g, /afe’éc&ym

/ ! L RN 7 - A z?&_/{//jr(/
dd,i[-/ 7 -?f/ ?57({& ﬁy@: ) /L//J 5,1!//\/,954’0 .

B

. AU C/LZWW[M ane (uu!é; e bceil thi_m.. z/wéo«;,%,..a,.w
/ %/@J é{/ﬁiajv //nf fea ede "eu;s g /j

C (éj,g’ JL""]’U’/J L’\.‘ JG’/L‘{{;’_“ ‘___ﬁ,,‘..._“_m - !
f(iﬁ// pren ,{;w L g R “’ ’//{{-“V* /WV—-
:u J/JM/,W' 4 /Jﬂ Lt o a//// ittt / e ,,,’“L/géfl 2
# —J;J,/g(:éj ,gz Wl a3 wz/d» /‘Muzf i
225

© University of Pretoria



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF TORIA
YUNISESITHI YA PRETORIA

(0213

gb &geztc/ﬂ d{/!/ r)m«,-') /){r/ o /‘4‘ /;4( e é; et @'(/Jﬁ )
’/{!/\IXJ/ Zjﬂ/’ f}/{!«.’(" /(ﬂ{(//f/f't J/HJ /&‘1 (;c{) (2 ﬁa” __,:;"{, ddéﬂ/
%& ! J.r‘/z/ f(/ ,f e _r,)z///;g/ N //’03 ) AL pa st

aet,. 778 Lef éwfﬂ o wpf :”u{{" £ _m#,e Vf{/e//cx /#Jz.zrmc
i e o i 8 4 il S ek

....

oy

* ‘ 4 .//tf,ll /!7((__ {:’l

) M&"zlm /% ("/// ~'_ Y !
(Gl e

L&Vﬂffﬁ[ﬁ/ /IZ} /f’/‘f/—l,?é(/zd £ 7L¢/-'> N3 Mn(q [é ool Rr
|é/aL' fave daen mued /M//m ,5//, /(/ #}]l]?‘/{”ﬁ([ /(

v/ /;ba.n[ wwémﬁ/ > f/:{[ / o el g Can o docn -
’ﬂ”(/ wmx.{Z Aoy (,(J/zlg,.»(ﬂﬁ o rjn,:(éj,g e ”ff?-?';;-'-i'-.é_:/
IN‘“ (&(’“ Sty ’{ 'l‘;g,.,.fg‘éﬁ"'?fi,'(!’l__ Ay ,4'4('/( 23 :‘U/ﬂ" . e if//';r.'aér_‘{.:/; |
!K,ﬁd: A{ ._\Jl_’.c%‘l, sl G e t/ /: j [( o rﬂ)y‘fyéa._, p .
K‘[rm‘(? "j'/'d» 2 ";’t‘l‘Ji'e’ t(ff{'::’.?{f (/.r”( .1/'/-”"[“”;6“. ,‘J.-",,n /f. Ji;’,(-‘('f‘

/W.{fz( .J(’('é(’/,_ L @ (,’» (," . e uLZ(/ / "_‘f\,i 4(‘;(; s

] ._i_" o -
- \“ I @P/;M/}{/) z“% }J’{P‘/f/,d ”/4’:"” %/v;"" (f.ﬁ’,‘/l/ (&':f' £d /

.‘? A/j? e /{( ('(7/?](57}"4(& L

oo

(
{
- Je “"faf’f:’.v.){h ,”lll/l’j ;‘).4./ (-[!“

o V/Jf(ﬁén o //z

f]!/f// 1'25’1.( ’{l &/\‘f/g} gf.,l, @//(1 ’/&A‘ S,
'I]f\‘l'h[u?
Tl nacds m’w brels v Mul'z_)
Ay 74 2L do.be leme f@hn . A
j,/&(/m?” .

/Ww&;z e
. /ﬁ;nrfd(ﬂ//nr . o ! ‘
./_/.' ! _'i:'-{é_({,/_&/};ﬁ)_‘_ ?/,fg.“ﬁf/ti.*-ug.e{' :f{':”,, e, ,;;f,;l f, //,;/; hn/,‘ g el

& T i

226

© University of Pretoria




w

[ e

0 UNIVERSI oF TORIA
P

UNIBESITHI YA PRETORIA

Jm/,l /(U{«zls J/ ’(! //{/(Jum rm/.fn »//ﬂ////.f/ ({////é @Al / Gl .
Leaded _gpleatd _sictibamen. oy Ao dblntoe. g anlis, Sy
[ hncas Lk oy il ol z«)/,;ﬂ Sl (&2/,/ alle .

I/A// A haplad e .'(.r/ﬂ.’,,;,// y f¢ wed and mx//z. kol @ G oidds

& (’,:\””h‘m/ 4“: OF o S ed g o
B e s A gy

/() /éf/ £oa & anwtuee S LT

!/u /i) /«’ﬂw_/aa (d/ e onys wfm/ 4 ﬁJ_ e fo ﬂ'n{?wé-“f{ﬁ il JJ‘:_'M//;'.'{,/

(r/)' e’r’ ffe,s;gnu,:;) e gl ,Jsd/lz &8, .E).‘Jf-((.(l'{.—s.,-._ﬂ‘
{(J £ /&é ade, /.)m/f( // ’((Af{:wth L
tﬁ e !%:- . A ,f./.f.cf..'q:)ef_u.f,é. :-495;?,{5;1.«@...
i

r’f-ww.-:-..: LI ity e e e A L A i

]

gﬂ/@y(/wa.s o /m_«./r///i/v PR ; s,
’r Hoan i seashi i u/,.,. G el sl ,-_’4«5._41_-’?;! g s el
Lizom e ruj.w/ e2 K/ A N/fa/ Ce () ‘
@ééméﬂ ol /mﬂ e «»ﬁ. — _/(st{f_/@,-;
! o Chper o L ‘ )
. e .."fo'/i"‘{‘?/“_,. :

%n’m«f«w will | Ko e, e Koy & /a/ nt omidbiiii
-Zwm //-4 ﬁ/i‘//? oo e s
2 Wil TR e
}J//.J/w’: el (fic‘ . L
- U /zd((" _ .

/uw.nms zw/(, »Juw //(r .ufv.(}(.-:_;(_', -éf_’,z, _(Z‘/,-.{ =
Ol

s 3
andl] aest,

/." ll«l"’< u ..'l'g:- J.uu

P
L{,‘e/ nn/ sl //< ra.wau,. (/(,,/m,mj} ‘m_;{’;j.
: Wd.’f!-d?(,:. - Sanal ¢/N / b

‘ CaeE L‘t‘”
. //f//g/)f /’“” /;s \,Jy,g/ ’u (;/(/ ?"(Q, [Pl FARS ,;/,,J( ru//tt N I /,-)

AR

227

© University of Pretoria




IVERSITEIT VAN PRETORIA

& .
:
& e

ITY OF PRETORIA
IBESITHI YA PRETORIA

L 7 A
R A ,y/MJ__._éfetféé o e
| &
1 e e e e T, - .
b e
i
—— I —— - - — - = - - -
I
i I e ;
{
]
|
i . e
| } e S
i
| —
b . !
| B
|
P - _ - — — -
‘ ]
t
. T e o - — - — e - - -
. -
i ]

228

© University of Pretoria




R

TEMPLATE OF A LESSON PLAN

Leaming Arez: - Srade :
SN Seigncer e 7 ,
Learning Quicome: ; : . tcaad |
A m 23ASSTT Ty 4 R ENEAET ¥ s |
Dite / Vieek, — P |Coment SrveeG sy EYceea [
Duration : * Integratiors s & _
Lf Howrs Lo MO Goal materia,,
Linss with previcus lssson: - M - ., .
Exzanded opporiunty .
By — TEBCHTL ATy = LB TE AT
e — | . ;
THE  TECMEE T} bemmacs T feo)  cideo Halag. Suo [ fucs, coal )ty ool
e e qfhbtq.)m - | emestie e, 7 T
Aot T ,_

. ;s Sbe iz , =) PN .
m.rﬁhsh\44 HE RS 2 @«A{.MEM.Q:Q Hwoﬂ!. ¢ n.m foee ..w,..«.u..lﬁo.ﬂé Lo/ Sgsbem. _
| = et o 4 ] S m..f\.wﬂhnm L [ W.\._.M“%d o eleckdes &
~ Mothamcu Sqstem| - T 7 fhe  Ferre  fae oo =7 ” M%QMM&W«M\\.‘ crres
X bz] Sl e, - , L Swoe , fe hJ\u . ; mu.._Obﬂ,M
o da e LB W.L..ML.HG‘J.;N..E. Eemical sys . s L
oty - G e f [T e raied N& o b i Sy5tem .
Hamﬂ.hj&.mﬂ . aneGy  Sivresl a7 g
FRpe g tridrony, - %
thevbsbaet |
G~z 4 cres gy

Qﬂ&

- Sfegtm cal By bTe

APPENDIX E: TEACHER E

Rasotroes

- . | Scr s .
§){ AEICE Ao S T Boode |, Frate-cy.
eferenee)

229
© University of Pretoria



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

APPENDIX F
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“ERIOD T V) T %
TIME 7:30 .
. = 8:00- 2:30- 900
. Al 9:30- X N - 3
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30 | 08:00 | 0330 | 10.0p XX | 1300 | 1139 S“wo 12:00- Do 122400 310
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NATURAL SCIENCES

ASSESSMENT PLAMN

GRARE 7
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- DATE
AR
=
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FORMAL [ R
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APPENDIX H

Primary School

Year pian for the "Sclance™ part of Natural Sclences:

Grade 7

M
Module 4 |What is matter? Module 7 | Non-renowable ciergy
Unf § Maller Is averything soureos
unit2 Phases of mattar bt § WWratic an energ) source?
s s
Una Phaso changes Unit 2 Farmat'on of fossh fiels
Unt 4 Meastnlng volumo Ut 3 Uses of fossil fusle
U.ni.!‘" Maasuting nsss Un'l o Ervianmenty! fsaves
- Module 8 | Allernalivs energy scurces
Module 2 [Ghoosing the right material
Un'tt Huclear anergy
Unit i Types of malaials
Uil 2 Dlomass
Unif 2 Propeities of materials
untd Foad
Unt 3 Tasling a malesial -
Urtt s Energy from wialer
Untt 4 Oeigning e prodogt
Module 3 lectd Unil & Enrepy from véind
odule Electrica rtigs r h— N
e | propertias of matte urto Energy ftom sunfight
Un Some matter azn camy eheclrclly Fo
d Module ¢ | Eneray systems
F""Lg Gonuclors Unt S Typas of enargy
Unl i 1 2
13 nsulators and rosisters iz Cnergy 10 2 toreh
Modtle 4| Acids and bases uma Enargy 1 a selat punyp
Unlt ¢ Aclds and bages In our | ves Unk 4 Eneigy in 2 fite
Unt 2 Actds unt s Transferring and franstorming of
Und2 Jates eneigy
unitd Tauchg and tasting Um 6 Fneigy officlerty
Uni & Inderlors In the home Module 16 | Yransfer of heat eneray
Unit & Sclenlifc Indieators Lnt 1 Gonduction
unit 7 ficlds i he human body Unl: 2 CGonyarilon
Unit 8 Acld raln dasage Uit 3 Radation
iUnitd Howy [o reduce acld raln tnit 4 Heal energy efisleney
! du sing energy wisat
Motjplo 5 | Nautralisation Modale 11 |Using energy wisaty
- ind 1 Eaagy Iroughthe ages
Han g Arids and bases ara oppasites tinf gy iovg s
2 Saving sneegy 8 home
Unt2 Neasallsalion n tha taboratory Un Harng sakey
- i sing pettel
Uni 3 Neutral'sation In the bady Yws Seiing et
Linr 1 Sav'ag energy by tedugihg waste
Module 6 | ANl about enargy Lk
Unit 5 KRk sompost
Un1i Yhat is encigy? -
Ura 2 Energy syslemas
sl End1gy 1n Sonlh Africa
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Primary School

Year plan for the “Biology” part of Natural Sciences:

Grade 7
Modile 12 (Our place in the universe Module 18 |Arthropod
Uni 1 Our sofar systam Unlt 1 Arthropads In genaral
Unit 2 Small solar bodles Unit 2 fnsacls: The locust
Unit 3 Slars unit3 Cruslageans; The crab
Module 13 | Fossil records Unit 4 Arachrids: The spider
Undt ¢ Early ife on Earth Unit & Diplopads: The mliipede
Uit 2 What are fossiis? Modufa 20 |Molluscs
Unh 3  The fiat izzard - Plateosaurus Unit 1 The soft-bodied animals
Nodule 14 | Plants and animals Onlt 2 The gerdan snall
untt 1 Sarling and clasglfylng Moduie 21 FFlsh
Unit 2 Tho plant Kngdom Uait § The goldfish
Uil 3 The anintat ldngdomn Unil 2 Fealures of the goldiish
Madule 15 ; Habitats Moduls 22 | Amphiblans and reptiles
Linit 1 What is a habltat? ) Unit 1 Replila: The izard
Unit 2 Blomes ~ Juniz Amphitla; The frog
Uni 3 The grasstand htome Module 23 |Birds
Unlt 4 Tha impala Uit 1 The glgeon
Unit s Tho mearkat”
Module 24 |Mammals
Module 16 {Desiroying the balance
= e — Unit ¢ ntroduction te mammals
Unlt 2 The rat
Unit 2 Wood
Unit 3 Rain forrests
Unft 4 Qi
Unlt & Acld raln
Modwle 17 Natural disasters
Uni 4 Flrog
unit 2 Voleanoss
Unit3 Floads
Unit 4 Earlquakes
Module 18 | The plant kingdom
Unit 1 Aboy) plants
Unlt 2 Algae
Unlt 3 Fingl
Upit 4 Feins
Unit 5 Conlies
Unil 6 Anglosperms
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APPENDIX |

12

AKADEMIESE BELEID: / ACADEMIC NO.ED*

ASSESSERING: | ASSESSMENT

Deurlopende evaluering: ¢ Continmous avaluition: )

Die volgence K60 gotocn wort: / The folowing can be dane:

Summatiows Ascessering (togtse) - Ten minste 1 Eﬂﬁ.m._emuﬁwﬁ moet
per kwartazl geskry! word, / Summathve assessment (fests) - At feast 1 farmad.
class fest has (o be written per term,

Werksopdragle J Assgrments

Gi g [ Group

Projak (Take) / Projects (Assignments)
Waarmeming § Cbseration

Rolspel | Role piay .
Gevallestudies ! Case Studies

Meting / Measuring

Punteverhguding: # Mark ratios:

Varal Gr. 4 - 7 word die beleid van u.cnﬁsﬁq_n:ﬂimm 5005 Vo toegepas, /
From Gr. 4 - 7 the 10H0wifYg Mark ratos are apohed:

Deurlopend : Formels Aoorﬁmm.
Continuous £orma! Evaluzticn
G, 4 0% 20%
Gi 5 70% 20%
(=1 €0% 40%
&r 7 75% 25%

(Veriyning in versi@lende vakke) / (Detal in differert subjects)

Ronareteetse: J

121 Geskrows moet nefiies, en i kewdge wal geskryf

wees. / Walter questonadires must be wiitien neatly and legibly,

12.2 Eenvcrmige cpskrifte vir vizestelle word veriang (sien VCOrDEeKT - b, 3)
Adal fort no., 12 /AN questionnsires must have the folowing headings
{see example p - 3} Computers . Font: Aral size 12

TZ3 ANl vraestelie moet weetalig opgestel word - Afiiksans en Engels,

Afrikazns, Engels en Afiikotale werd slegs in die spesiteke taal cpgestet. /

Alf questionraires must be bilingwal - Afi and English,

in Afikaans, English and African Languages will be set in anly that
fanguzge. R . N

2.

© 12,10 Siatistiek {purteverspreiding) moet dzaropuoigende Dinscag by vakhoof

2

124 Ale vizesielle moet van ' aparie artwoordblad voorsien word, 7 Al
QUESIDANEIS must hine 3 seperdte answer sheet,

725 'nWeek (Conderdag) voor geskedulearde taets {velgens kwaraalpregram)
gesiayl werd, moet vraestel met memorandum by vakhoo! ingshandig word,
£ One week (Thursday) befs test is due to be written {aceording fo the term
Rrogramime), the questionnaire, with 2 complete memorandum, myst be
submitted (0 the Head of Department (HOD),

1286  Vakhoof handig oie vaestelic Gelyktydig op Vrydag by akaderiese hoof
./ Subject H.O.D. fo hand in alf the QUESIDIRAYE Smuttaneously a1 the.
Academic Head of Department the next moming (Frday).

127  Proefices die vraester deaglik voor ingehandiy word vir dupfiseting / Praes
read Sm, questionnaire thoroughly and with care, bafere Submitting £ for
Cuplication,

128 Opdic _mﬁah,».n moct vizestele Woensdag vonr toets. getel, gepak in
xomcm.ﬂm en in stacrkamer geberg word, / Questionnaire must be counteg!,
rocked in eavelopes and in the Store reom by the Wednesdsy prior i the
test

128 <ﬂﬁ»ﬂ_m‘§m alfabeties mgeneem, f Leamers mest hang in their answer
sheets stictly in alphabetical order, Boys and girls mixed,

ngﬁmscﬁ.\wag (spread sheets) must be it the P
head by the Tvescay filowing the fost, ? “ e

12,17 Weensdag moet bogenoemae QetyKlytlig by sepanementshoof in i
b ner gehandic
word, / The: foliowing day (Wechesday) ail stafistics most be 1 i
the Head of Department. ¢ m.,wn.wn_s ®

1212 m&:ﬁ‘ﬁw vracstelle moet 50 gow 25 foontlik (
gaskryf is) aan jeerders eruggeces word vie ki
nalres 10 be handed te io.
£o be controited.

e later 25 2 weke 113 toets.
ontrole. s Marted guestion-
RIDErs (70 [Fter than 2 weerks lest was writfer),

1213 Nie later as 'n week nada: fostse 2an lescdars * [

: = gegee fs, word dit inge-
nﬁw.:u oﬂsﬁnﬂﬁo_mmﬁ en veilig bewaar, Rekord moet 9ehou word _M_m: eetse
wal me geleken IS nie. / Witkin 2 week after tests W' handed to lezmers,

tests must be retumed, controlied anet i

2 bein safe keepipg. Recongs
Kept of tests not signed or oot cetumed, o2
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SURNAME AND NAME 1ormusssssnsccissienmimmummmsnnimmmsns

PRIMARY SCHOOL

GRADE 7

ML e

RUBRIC FOR PRACTICAL TASK: DESIGNING A GREENHOUSE EFFECT MODEL

1
Mark [ Score
LEVEL 1 level 2 level 3 . Level 4 sout | 750
of 50
Criteria Quistandingly | Achleved Partially achieved | Not achleved 5
achieved
Problem or Probfem or need | Problem or need Problem or need | 5
.need not partfally {dentified fully and clearly
Identified ar | identifled Identified
incorrectly
Iidentlfied B
Design Design hrief Design brlef Design brief Design brief fully | 5
does not partiaily describe | describe needand | and clearly
describe need | need and solutlon | sotution describe need
+and solution and solution |
Deslgn Design Appropriate design | Detsilad design 15
specifications | specifications not | specifications specifications
not written or | complete wiltten written
not
appropriate . . )
No design Designdrawings | Design drawings Neat, clear, fully, | 5
: drawings poor and not neat labelled fabelled deslgn
[ made iabelled drawlgsmade | |
Make{dou | Greenhouse Greephouse Well made, neat, Well made, neat | 10
ble marks | project not profect notwell | meets drawing of | drawing of
for made or made, Ineals greenholise greenhouse,
campenen | poorly made, | some specifications meets
t of task does nol meet | spechfications spetiflcations
ARy
specifcations
Evaluate No evldence of | Evaluation |5 tvaluation Evaluation welt 10
evaluation incomptete or not | complete and thought out and
L appropriale appropriale tomprehensive
LTotal Marks 50
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APPENDIX K

Clasy Lise Class Pduvator
No  pAecessionN l.‘;numuw :ﬁni Nanie (Nlek Niomne)
L
N
—
e
i 2
_t I —
: 1Y —
o] 20 1|
T | —
T i2
L P/ 200 IV VR R
| T
. 25 a—_—
s 3
" L2 -
S 85 B
e a2 -
o] 22
] T -
I ¥ _
—-7-)—. 7:_)(,“ S T R E A
‘_‘}-‘_."_ 13 R o _
7 i3 -
» 25 ik
(95220 S N
28 o
E)
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APPENDIX K:

DEPARTMENT OF EDUCATION —MOPANI DISTRICT
PRIMARY SCHOOL

RECORDING SHEET FOR NATURAL SCIENCES GRADEA -7

GRADE: 7 EDUCATOR:
Terms Tern1 [ Temi B T S N
Tasks Test 1 T Tost | Total | Testd/ | Exam | Total | Test  Test Total
S 2 | |project: I
Date of assessment FUYZ I B P ) | =
Maximum marks j00 | 100_|so |50 |100 |50 50 | 100
| LEARNENS NAMES 1 I -
Ga |7 | ol L] 12 13 |25
FER FYI [ T R
29 |12 ai| 25 22 29 |51
37 qas | _sof 4 30 |19 149
3% |3 |70 L9 | 134 a8 |82 |
(39 127 | | |40 13 37 |70
37 37 | 74 a2 35 a0 |15
| PR 3 N (7 N - W 27 11 38
L 22 (7 | ) {19 L} 23_ 136139 |
L 11 8 19 17 31 14 - 7&_
jA‘E_fAU#___“Lrg__ZB 20|48
1 7 |20 | 87| {46 | s |3z [s0
20 |16 | 40 37 | iR 28 160 |
132 31 | Gal| e p 12 29 |41
fa9 |13 32 6 far |39 a0
Tis 1 28| yes L qu 21 |32
128 24 0 EC B A 318 |54 _
a2 m | Tse|  ja | T29 {82 le0
726 2 | 8| | 49 o 28 15_ 43
20 T30 BETY D TV S 13 12 |25 _|
20 |30 4 30p 127  _Jwo |1s 128
kS 32 451____'7#572_ T s T ar |79
71 jeo | | {20 L 10 16|26 |
{26 Jao | e8] |78 | 6 148 |64
12 ﬁill 24 I 24 - 4 -
EI 3 TS I v 1 14 l2a
R 7200 TV T S I I S S 29 |30 |58
27 |10 R I O R 132
13 G U I EY 31 |72 |53
o | | _lw |27 33 |40
20 17 2] |, [ %
s a0 |25 e | _qu 1 a3 _ |
0 T | ae| e | g 18 56
P ) MR 3 B AN 7]
237

© University of Pretoria




IVERSITEIT VAN PRETORIA
F PRETORIA

w .
QL

APPENDIX L

Soutce C

eleciric hoaler

Source H

238

© University of Pretoria



uuuuuuuuuuuuuuuuuuuuu

APPENDIX M

e SR A o

SAFETY
| PRECAUTIONS |
[N THE LABORATORY |

kR Kk Ak K

The Laboratory should be locked when not in use. Nobady are allowed in

Laboratory during brakes.

Learners are not allowed to do practical work without the teacher tell-

ing them o do so.

The following chemicals are always to be locked up:

*  Chemicals which is poisonous, such as mercury, chlorofarm ard all
acids.

Big glass containers must be kept low fo the ground, Don't ever pick it

up at the neck of the bottle.

All bottles must have clearly marked etiquettes.

Concentrated acids are very dangerous, Wash yourself with lots of wa-

ter and a solution of nafrium bicarbonate,

Do not taste any kind of chemicals or liquids in the Laboratory! See

everything as poisonous.

Liquids such as benzene, menthalated spirits, ether, turpentine and al-

cohol must be kept away from flames.

Gas outlers must be closed when not in use,

Mercury fumes are dangeraus. Do not spill mevcury in the Laboratory.

Do not touch mercury with your bare hands.

Playing and running are not atowed in the Loboeratory.

Learners may only work with glass apparatus when the teacher tell

them to do se.

Bunsen burners must be two thirds full at all times, Never lit one

burner with another one.

You can only use knives and needles in the presence of the teacher!

Basins must be clean at all fimes. Don't throw acids in the basins,

You are not allowed to take any apparatus out of the classroom.

Don't touch any electrical apparatus with wet bare hands.

Tmmediately report any kind of accident to the teacher.

Prevention Is better than cure

e
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colentiEc
Method

2. Aim { Problem

(W(hat do YOu want to fihd out?)

2. Apparatus / Equipment

What do you heed For the investigation?}

3. Method

{Flote Wi, you 2o gbout dolng the Investigacion?)

" ¢. Observation

Galhat happehed?

5. cConclusion

fhat did you flnd outp - ReFer to the "alin”)
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APPENDIX O

NATURAL SCIENCES

| “Whar is expected from me as a learner?”
A.  Tmportant lnformation: :

1, Feel free o agk If there o eny problems concerning
Nalural Sciences,
2. Nagexcuses for homework not done, Do your

work for the next peviad. Letier!

3. Absentees: Find out exacily what work to do far
the next perlod. Ask the teacher/friend.

4, Tests/exams: take arrangements If you rmissed a

Yest others(se vou won'’ get morkdl

BB, Homework books, observation bools, yext books:

4 i, Do your work neatly and In full sentences.

2 All homswork books, obeervation books and text
books must be at school at all Himes. No “Desi-fix’|
Penaliles for daniaged text books, us set up by the

schooll

iIC.  Sketches:!

! All sketches must be very neat and in pencll

A Soft HB pencil Is recommended for skeich work,

Draw your skefches with a blunt not a shorp pencl,

All oketchas must have a heading. Underline it

The lobels and labe! lines must be in pen.

Al lobels must be plght underneath each other,

All labels must be of the right hond alde of the

sketch.

Na cotouring of sketches ave allowed.

Draw & line at the end of your uif to show the

teacher that you are flnlshed with your work,

410, Projects and asslgnments:

1 All projectu/cssignments ore compul sory and will

: count morks (excepl group peojects/ossignenta).

TN G s

w =

2 Project/assignments can be done In school or at
home.

3. Projecis/assignments can be done in groups or
Individually.

4. Projects/assignments nust be handed in on the
deadline - otherwlse no morks!

P TR Lt N P
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APPENDIX p

Natural Sciences

To the parents. .,

Notural Sciences is as_for ns possible a practical learming area. The
learners are working In groups of four. They are doing practical work ag for
g3 possible. They are doing concluslons and observations, where nessesary,

in their obsarvation books. We mark the answers end the learners have to da
the correct answers for homework into their exercise books.

Assignnients or the homework, where nessesary, are given with each modute.
Thesge questions must be dene by the leormer before the start of the
followlg period (or as indicated by the teacher), He/she will recelve a mark on each
“Module”. The mark will be out of ten and will consis? of the following:
handwriting, correctness and completeness of the answers, sketchwork and
the general neainess of 1heir book (see evotuotion form at 1he end of cach modute).

Enrichment work can be done if he/she wants to do extra work. The

exercise hooks (neot books) are checked by just gigning it. All the correct
onswerd'of all the questions are given to the learncrs to write down in their

observation booke,

Exam papers ond tests ore set up from the handbook as well as the exercise
boaks. Pupils will get marks on: one formal test per term, two/thres
diagnostic tests per term (oot mentioned sma!l informal tests about the past weeks wack),
one practical observation mork per term , one project/research assignment,
mavks%‘ar* the homewark books and the exam paper,

Please feel free to phone me if there is something
wrong with the inarks of vour child,

Piease sign the form that accompanies this letter each month,

Celi. no.

i
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Natural Sciences

Sign before the 7th of each month. Indicate wether the hougehold is incomplete.

Moand Vader Moeder

January .

mentaa

February 7 7 | ~ _ |
March
et o
April
fay

June L

Ju ly 1 — ]

August

September

s » e AT AL

QOctober

P D Al

T

November

Signature of father:

Cellno,
Signoture of mother:
Celino
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IName & Surname:

|Grade 7 ____
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fFacully of Educolion

11 Oclober 2013

STUDENT NO: 29501319

Mr §S Molhokwa
PO Box 3575
Tzangen

0850

Dear Mr Mothokwa
APPROVAL OF TITLE: DISSERTATION

DEGREE: MEd: Asiaessment and Qualily Assifance in Education and Training
| have pleasure in Informing you thal the following has been approved:

TITLE: The inlegration of praclical tasks in teaching Natural Sciences in Grade seven

SUPERVISOR: Mrs E Randall
CQ-SUPERVISOR:  Dr E Gaigher

The requiremants for dissertations are listed In the General Information and Regulalions of the
University. Consull Regulations G.30 to G.G1 which are related Lo mini-disseriations and the

assessment theraof,

Summarised guidslines for the submission and technical details of disserlalions, a checklist as well
as & "Mofice of Submisslon” are allached. Kindly nole thal, in accordance with Regulation G.60
1{a), your wrillen *Nolice of Submission” should reach the Student Administration three months

prior to submission.

Your registration as a siudenl must be renewed annually before 28 February until you have
complied with all the requiremants fer tha degres. You will only he entitled to the guidance of your
. supervisor if anhual proaf of registration Is subiitled.

Yours sincerely

£ i GO e P, OF
. LS IR, I/ OF PRETORIA
fg:@l‘tﬁt‘) u 0L EGRIA OO

for DEAN e A0 15
FACULTY OF EDUCATION w5 -0 19

| AU, BESUL/AUNLITNG
BROENILOGR KAKFUS/CAPUS
16y 420 SELS/SS I/ T AS/AR/TH

Admlnisication Bullding, HOS {012} 420 5695 lize.vonbaslon@Bup.ac za
Groenkloof Compus, Univaisily of Pistora (D12) 420 5833 AWYD UG ZAEYUCRY BN
PRETQRIADODZ

Rapublic of South Afriea
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APPENDIX T

Ervayvicier: D, ffola 4AG, Tol No; D18 200 S18, Fall: Madolah Oy npane i,

LIPOPO PROVINGE

DLFARTENT OF 1

. Mg 21

URIVERSITY OF PREVORIA

FUCULIY OF FOUCATION

Dear Mothafwass 00000 [
N FRIVATE BAG NEA0T POLOKWANG 0700

T |

1. The above bears réference,

2. The Deparlinent wishes 1o inform you Lhat your iequast to eonduct a

approved- Title; (1 [NTERGRAT]

SOUTHT AFRICA, Le. Tzanaanliviopani} District

3. Ihe following conditions should be considered

tions for Limpope

31 The resenrch shoull aot hove any financial implics

Education,
3 Arcangessients should ba made with Both the Circuit O
3.3 The randiel of yesesch should ned aayhove disrpt the

schavls.

34 The reseqreh should et e conducted dusing thé tme of Examinalion

forth termn,
35 During the study, Ui research elrics should he practiced, i particular
wnluntay participaian {Uie prople involved siould e respectad).
W6 Upon complelion of research stuchy, the fesearther shalf sh:

resesich with the Department

. T e

ESA R PRI ERTRNEIE © o
24 Envalsinn Siteet, POLUOKWARL, 0100, Privale Dag XEei9, (OLO
- ob {05} 200 2600, Far(018) 207 GeE0ME 2004404

Caor 113 Bicoarg) &

i hewriae of Suthen Al
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Turdies e . .
I, ¥ ne o el 1y kit thie B ot schooly Gffues who I S—

chtidiscking | gl e o
PHEIERINE yORF 10 va e s £ aeidon e thia YOO afi pesanied W condinct the sasearch,

Bats Hlpegss o e .
Y PITIETE AppiCiote: Vi Cntsibion s o veish ta make ont vishel oI SUCess fn

Your invesiipgaticrs,

Best wrisies,

Date

Head ol Deparient

Pagerul 2
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A
Faculty of Education '

Department Science, Mathematics &

Technology Hducation

28 February 2013

Dear Learner

Tam a.student at the University of Pretoria. T am studying for Master’s degree (MEd) in the field of
educgtlon. T have to observe how teachers present practical tasks when teachin g the natural sciences
learning area in grade seven.

My study is titled: The integration of practical tasks in teaching natural sciences in South Africa,
Doing practical work includes skills for handling and using science apparatus. However, [ am not
going to,_?ask you to do or say anything when you are busy erafter the lesson, I only need fo check
how your'teacher teaches you praciical activities in natural sciences.

I am not gloing'?,to write the name of any leamner who will be present during the practical activity
lesson. I wiltwise a tape-recorder for the purpose of helping me to collect information,

If you agree that I observe your teacher presenling a practical activity in your presence, please fill in
the assent form provided below, If you have any questions, please contact me or my supervisors at
the numbers given below, or via E-mail,

A

— T T
-
& =
= 3
8.8 Mothoiows {Student)
Centact number: 0724177496 E-mail:  sydmoneytho@gmail.com
\.\_1 ' g ,./! 4
a -
) C%/Y\F'l% : raw s 5\ o
E Randall (Supervi T i (Go-buptird
(Supervisor) eI E. Mngnn (bo\-}up\?zg visor)
t
58 Mothokwa (Studgn! no. 29501319) Tel number. G772 417 7498 E-mall address: sydmoneytho@gmalt.com
ES Randall (S'UDGNISDI'] . Tel number; 012 420 5685 E-mail address; elize.randall@up.ac.ze
,E:)r_ LE Mnguni (Co-supsrvisor) Tal number: 012 420 5570 E-mail address: findelenl.mnguni@up.ac.za
rof. Max I_Sraun (HOI?) Tel number: 012 420 5659 E-mail address: max.braun@up.ac.za
I\jalura! Science Building, Room 2-5 Faxnumber; 012 420 5621 WYAW.UD.aC.zajeducalion
Groenkloof Campus, University of Pretoria

PRETORIA 0002
Repubiic of South Africa
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