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Abstract

The Namibian Senior Secondary Certificate Examiners’ Reports (2013) shed light on the
topics in which learners often perform poorly and evolution is one of such problematic topics.
Anecdotal reasons include religious views of teachers, opposition by learners to the topic, and
inadequate understanding of the subject content knowledge. I have not come across any
literature on evolution in Namibia that formally look closely at this problem. We do not have
a clear idea of what is going on in Namibian science classrooms, when evolution is taught.
We do not have a clear idea of the factors at play in the teaching of evolution in these
classrooms, either when it is done well and completely or when it is not so. It is against this
background that [ was inspired to engage in this study which examined teachers’ conceptions,

dispositions and pedagogical strategies that they use when teaching evolution.

The study is underpinned by an interpretive paradigm, which afforded me an opportunity to
understand the teachers’ worldviews in relation to evolution. It also allowed me to gain
insight on the pedagogical strategies that teachers use when mediating learning of the topic of
evolution and its related concepts. Within the interpretive paradigm, a case study approach
was adopted, using a mixed-method design generating both quantitative and qualitative data.
Teachers from two regions, namely, the Hardap region and Khomas region, participated in
the study. Data were generated using questionnaires, semi-structured interviews and lesson
observations. Fifteen questionnaires were completed and from those questionnaires, the
sample included six teachers (40%) from the Hardap region while nine teachers (60%) were
from the Khomas region. For the interview, the sample included two teachers — one from

each region. For the observations, I observed five teachers teaching evolution.

I presented quantitative data in tables and graphs, whereas the qualitative data was analysed
inductively using Vygotsky’s (1978) socio-cultural theory as a theoretical framework. In
addition, I used Ogunniyi’s (2006) Contiguity Argumentative Theory (CAT) as an analytical
framework. These theories were used as lenses to interpret and make sense of the qualitative
data, which I colour coded to form sub-themes. Thereafter, overlapping sub-themes were
combined to form themes, which were linked to the research questions and in relation to

literature/theory. Similarly, overlapping themes were combined to form analytical statements.

il



It emerged from the study that religious views did not play a large role in most teachers’
views and attitudes towards the teaching of evolution. Instead, it emerged that lack of content
knowledge on evolution is the main factor that influences teachers’ views and attitudes
towards teaching evolution in schools. This is quite profound, as the assumption is that when
teachers are religious, the likelihood is that they would object to the teaching of evolution. In
light of this, the study recommends that there is a need for professional development and
support of science teachers, so that they are able to properly mediate the learning of

evolution.
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CHAPTER ONE
SITUATING THE STUDY

1.1 Introduction

This chapter introduces my research, in which I explored Grade 12 Biology teachers’
conceptions, dispositions and pedagogic strategies that they use when mediating learning of

evolution in the Hardap and Khomas regions in Namibia.

It describes the context of the research and explains why I decided to pursue the study. A
statement of the problem, research goal and research questions are provided. A brief
summary of the theoretical frameworks and analytical tools used follow the background
information. This is followed by the data gathering process and its justification in this study. I
also elaborate on the significance of this study. Concepts relevant to the study are defined to
ensure the reader has a clear understanding of what they entail. Finally, the chapter ends with

some concluding remarks.

1.2 Namibian education system and demographic information

According to the Namibian National Planning Commission (2011), Namibia’s population
was estimated to be 2,147, 585 in the year 2011. This estimate explicitly takes into account
the effects of excess mortality due to HIV/AIDS, which can result in lower life expectancy,
higher infant mortality rates, higher death rates, and lower population growth rates. Namibia
is a middle-income country, the considerable successes of which, rest on a strong multiparty
parliamentary democracy that delivers sound economic management, good governance, basic

civic freedom, and respect for human rights.

Upon its independence in 1990, Namibia inherited well-functioning physical infrastructure, a
market economy, rich mineral resources, and a relatively strong public administration.
However, the social and economic imbalances of the former apartheid system have left
Namibia with a highly dualistic society. The structure of the economy has made job creation
difficult, and poverty and inequality remain unacceptably high. These key challenges are at
the top of the government’s development agenda (Namibia. Ministry of Environment and

Tourism [MET], 2002).



According to the United Nations Development Plan (2007), Namibia has made significant
progress in addressing structural problems. For instance, access to basic education has
become more equitable and primary health care services are widely available. Access to safe
water and sanitation has improved, and sound public policies are helping to lay the
foundation for gender parity. Additionally, new programmes have been launched to protect
the country’s environment and natural resources. Namibia not only maintains a social safety
net for the elderly, disabled, orphans, vulnerable children, and war veterans, but also has a
Social Security Act that provides maternity leave, sick leave, and medical benefits for the
population. Nonetheless, human development challenges persist. Although Namibia is on
track to meet the Millennium Development Goals for education, environmental, and gender
issues, it faces daunting challenges in combating the HIV/AIDS epidemic, making it

especially challenging to meet Millennium Development Goal Six.

1.3 Research site

Namibia is on the Atlantic coast of southern Africa. It is divided into 14 political and
educational regions, namely: Hardap, Oshana, Kavango West, Kavango East Omaheke,
Kunene, Ohangwena, Omusati, Karas, Erongo, Otjozondjupa, Oshikoto, Khomas and

Kavango (see Figure 1.1 below).

Figure 1.1: The Namibian map showing the differentpolitical regions

(Retrieved on the 12 July 2016 from https://www.google.co.za/search)


https://www.google.co.za/search

This study was conducted in two different regions, Hardap and Khomas. Hardap is situated
towards the southern part of Namibia and its capital town is Mariental. It spans the width of
Namibia, from the Atlantic Ocean on the west to the border with Botswana and South Africa
on the East. The Hardap region is still developing economically and financially. Trade sectors
in Hardap occupy 5.2% of the land of Namibia, and it has a population of about 79 000. The
majority of people live in urban areas, are poor and thus have a lifestyle that is below
standard. There are about 1 508 schools in Namibia, of which about 102 are privately owned.

The Hardap region has 55 public schools and two private schools.

The Khomas region is located on the Khomas Highlands plateau, in the central part of
Namibia, and contains the national capital, Windhoek. The Khomas region has well-
developed economic, financial and trade sectors and occupies about 4.5% of the land of
Namibia, but has an estimated population of 250,262. The majority of people in the Khomas
region live in urban areas. The children are well taken care of and are given adequate
education compared to other regions. Furthermore, the Khomas region has one of the highest
employment rates compared to other regions of Namibia. The lifestyle of the people in the
Khomas region is of a higher standard in relation to the Hardap region (Namibia. MoE,
2009). Due to its size, relative to other Namibian cities, Windhoek is the social, economic
and cultural centre of the country, to a greater extent than many other national capitals.
Nearly every national enterprise is headquartered there. The Khomas region has 104 public

schools and 23 private schools.

This research was conducted at different schools in the Hardap region. I decided to conduct
my study in this region because it is where I have been teaching for the past five years at a
particular school where I came across the research problem. There are six secondary schools
in this region, two of which participated in this study. The teachers from the other schools did

not take part due to various reasons, such as them being overloaded with work.

Furthermore, this study was conducted in the Khomas region, which is situated in the central
part of Namibia, because it is close to the Hardap region, and it was easy for me to move
between the two research sites. It also has many secondary schools — Grade 8 to 12 — with

enough Biology teachers that I could ask to assist me in the research study.



Biology is a compulsory subject in all the secondary schools in these regions. However, a
small number of schools do not offer Biology on a higher level. From my experience, those
schools are faced with the challenges of not having qualified teachers or not having the
necessary equipment such as laboratories to conduct their practical sessions, which is part of

the higher level syllabus.

Subject allocation for the teachers is done by the principal and the heads of department, and
in some cases teachers are forced to teach subjects or grades that they are not comfortable
with. This can be a problem as teachers do not teach effectively when they are uncomfortable
with the topic. According to Shulman (1986, 1987), teachers’ subject matter (content)
knowledge and their general knowledge of instructional methods (pedagogical knowledge)
are paramount for effective teaching. Pedagogical content knowledge is suggested as a third
major component of teaching expertise. Therefore, teachers should teach subjects or topics in
which they have sufficient content knowledge. This is very important as teachers teach most

effectively when they are able to express themselves well.

In some of the schools such as Maryland Secondary School (pseudonym), in the Hardap
region, learners can choose whether they want to do Biology or not, while in other schools
they are forced to do the subject as it forms part of all the subject combinations. From my
experience as a Biology teacher, I have found that the learners that are forced to do subjects

that they do not like, tend to perform poorly in those subjects.

1.4 Significance of the study

Conducting this study may provide a better understanding of some of the factors that are
shaping the teaching of evolution in Namibia, which could be of interest to science teachers,
those involved in teacher development, and those managing science teachers and curriculum

or textbook writers.

1.5 Research goal and questions

The main goal of this study was to explore Grade 12 Biology teachers’ conceptions,
dispositions and pedagogic strategies that they use when mediating the learning of evolution.

The study also aimed at examining possible enablements and/or constraints when Grade 12



Biology teachers mediate learning of evolution. To achieve this goal, the following questions

guided the study:

L1.5.1 Main question:

What are Grade 12 Biology teachers’ conceptions, dispositions and pedagogical strategies

that they use when mediating learning of evolution?

1.5.2 Sub-questions:

1. What are Grade 12 Biology teachers’ conceptions and dispositions towards teaching
the topic of evolution?

2. What factors influence Grade 12 Biology teachers’ conceptions and dispositions
towards teaching the topic of evolution?

3. What pedagogic strategies do Grade 12 Biology teachers use when mediating learning
of evolution?

4. What are the possible enablements and/or constraints when Grade 12 Biology

teachers mediate learning of evolution?

1.6 Theoretical frameworks and analytical framework

This study is informed by Vygotsky’s (1978) socio-cultural theory (see Section 3.2) in
conjunction with Ogunniyi’s (2006) Contiguity Argumentation Theory (CAT) (see Section

3.3) as an analytical framework.

The social cultural theory of Vygotsky is used in this study as a lens to look at the pedagogic
strategies the Grade 12 Biology teachers use when mediating learning of evolution. The
theory was useful in this regard as mediation is central to it. Socio-cultural theory assisted me
to shape thinking around mediation in the classroom. The socio-cultural theory also assisted

me to identify the enablements and constraints, when it comes to the teaching of evolution.

On the other hand, I used Ogunniyi’s Contiguity Argumentation Theory (CAT) as an
analytical framework, which helped me to identify teachers’ views and attitudes towards the
teaching of evolution. CAT deals with the nature of interactions between distinctly different
thought systems in the context of this study, science and creationism. According to Ogunniyi

(2006), five cognitive states occur within an individual, when there are two or more



competing thought systems (in this case teaching of evolution in schools by possible
Christian teachers). For this study | adopted Ogunniyi’s (2006) five discernible cognitive
states, namely, the dominant, suppressed, assimilated, emergent and equipollent (see Table
3.3).

1.7 Data collection techniques

In this study, I used the following data gathering techniques:
e Survey questionnaires;
* Semi-structured interviews; and
* Observations.
| used various data generation techniques to increase the validity and trustworthiness of the

data; this is called triangulation (Cohen, Manion, & Morrison, 2011).

1.8 Definition of key concepts

Biology: The study of life and many living organisms. The syllabus content emphasises
a broader scope than the basic science evident in the subject (de Klerk, 2010).

Evolution:  The process by which different kinds of living organisms are believed to have
developed from earlier forms during the history of the earth (de Klerk, 2010).

Conceptions: Different categories of teachers’ ideas behind their descriptions of how they
experience the teaching (Atallah, Bryant, & Dada, 2010).

Dispositions: A pattern of behaviour, thinking, and interaction towards something
(Atallah et al., 2010).

Mediation:  The process that involves a more knowledgeable other in the context of the
study (Biology teachers) to help and guide learners to access and make sense
of subject content (Vygotsky, 1978).

ZPD: The difference between learners’ actual developmental level and their

potential developmental level (Stott, 2016).

1.9 Thesis outline

This thesis documents data and findings from the different selected secondary schools in the
Hardap and Khomas regions. It consists of seven chapters.



In Chapter One, I contextualise the study and briefly reflect on the reasons for selecting this
specific research topic. I also highlight the significance of the study, the research goal,
research questions and methodology. I briefly mention the theoretical and analytical
frameworks that underpin the study and the methods used for gathering the necessary data for

this case study are stated.

In Chapter Two, I present a review of all relevant literature to the study. The literature review
is sub-divided into sub-units covering aspects of the literature on teachers’ conceptions and

dispositions towards the teaching of evolution.

In Chapter Three, I present the theoretical and analytical frameworks underpinning my study.
Vygotsky’s (1962) socio-cultural theory and Ogunniyi’s (2006) Contiguity Argumentative
Theory (CAT) were used as theoretical and analytical frameworks respectively. In this

chapter, I explain the features of both theories and how they are linked to my study.

In Chapter Four, I present the methodology used in this study. I discuss the various data-
generating techniques used in the study. In addition, I provide an overview of the research
sites, research participants, ethical considerations, the trustworthiness and validity of the data,
and the limitations of the study. I also explain how the two theories - Social Cultural Theory

and the Contiguity Argumentation Theory - assisted me during my data collection.

Chapter Five presents, analyses and discusses the quantitative data from the survey
questionnaires. These data sets are based on teachers’ views and attitudes and is presented in
graphs and pie charts. These data are mainly in reference to research sub-question 1, which is
on teachers’ views and attitude towards the teaching of evolution. I further present, analyse
and discuss the qualitative data from the survey questionnaires (open-ended questions). This
chapter also presents the data on the Biology teachers’ conceptions, dispositions and
pedagogic strategies when mediating learning of evolution. It then presents the data on
enablements and/or constraints towards effective teaching of evolution. The data are in

reference to all four of my research sub-questions.

In Chapter Six, I present, analyse and discuss qualitative data from the semi-structured

interviews and the classroom observations. The data are in reference to four research sub-

7



questions. Data from these two data gathering techniques were colour coded to form sub-

themes. I then combined the overlapping sub-themes into themes.

Chapter Seven summarises my findings and provides recommendations with regards to the
teachers’ conceptions and dispositions towards the teaching of evolution, and pedagogic
strategies when mediating learning of evolution. It also discusses the limitations of the study

and suggests areas for future research.

1.10 Concluding remarks

This chapter started by providing a detailed description of the context of the study. The
chapter further provided the demographics and history of the research site and the underlying
factors that informed this research. I presented the research goal and research questions.
Finally, the chapter provided a brief overview of the study as a whole, outlining the different

chapters of this research report. In the next chapter, I discuss literature relevant to my study



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

The goal of this study was to explore Grade 12 Biology teachers’ conceptions, dispositions
and pedagogical strategies that they use when mediating learning of evolution. This chapter
thus reviews the literature in relation to teachers’ conceptions and dispositions towards
teaching the topic of evolution and their pedagogic strategies that they use when teaching

evolution.

I explore various international perspectives regarding teachers’ conceptions and dispositions
towards teaching the controversial topic of evolution. The idea is to explore and identify
different perspectives on the teachers’ views and attitudes toward teaching evolution, and the
factors that influence these. 1 also discuss literature on the topic of evolution, and its
importance in the science curriculum. Furthermore, I review literature on the teaching of
evolution, and the pedagogical approaches or strategies that can be used by teachers to
enhance the learning of this topic. Finally, I explore the need to include evolution in the

science curriculum (or not) and the effective pedagogical strategies for teaching evolution.

This chapter takes the following structure: I start by contextualising my research topic within
the Namibian curriculum expectations. Then, 1 explore the teachers’ conceptions and
dispositions towards teaching evolution and highlight the importance of including evolution
as a topic in the curriculum. Finally, I identify appropriate pedagogical strategies and discuss

their effectiveness for teaching the topic of evolution, according to the different authors.

2.2 Background of the study

It 1s widely recognised that scientifically and technologically based world knowledge has
become critical in understanding the world, in order to make good and well-informed
decisions. Science education helps develop not only skills needed by the economy of modern
societies, but also an awareness of many of the broader issues confronting society, such as
climate change, natural hazards, natural resources, and evolution — which is the focus of this

study — to mention a few. So, learners need to be taught science in order for them to become

9



familiar with modes of scientific inquiry, rules of evidence, ways of formulating questions,
and ways of proposing explanations. Science also provides citizens with the tools needed for
rational debate and sound decision-making based on scientific knowledge (National Research
Council, 1996).

Science education is a priority in most countries, but it faces many challenges in the areas of
teaching and learner performance. Learners in South Africa as shown by the Trends in
International Mathematics and Science Study (TIMSS), for instance, performed poorly
(Howie, 1997; Howie, 2004; Reddy et al., 2015). The TIMSS is a series of international
assessments of mathematics and science knowledge of learners around the world. According
to the TIMSS report of 2011, three countries (Botswana, South Africa and Honduras)
continued to perform at the lowest end in both mathematics and science. This serves as
evidence that learners’ performance in science education is not at a desired level. Similarly,
the Examiners’ Reports in Namibia revealed a similar picture of lower than desired
performance in science in Namibian schools. This begs the question as to why this is

happening.

Research studies need be carried out, with particular reference to Namibia, to identify the
main causes of the poor performance in science education, and in individual topic areas in
particular. A number of Namibian studies on teaching and learning in individual science and
mathematics topic areas, have already been conducted by Rhodes University Masters and
PhD students. For example, there have been studies on how teachers scaffold learners in
Biology (Kanime, 2015), improving pedagogical studies (Enghono, 2013) and the importance
of practical activities in teaching Biology (Frans, 2015), to mention just a few. All these
studies were conducted to try to better understand the causes and possible methods of

improving learner performance in Biology.

The 2013 and 2014 Namibian Senior Secondary Certificate (NSSC) Biology Examiner’s
Report concluded that, ‘‘some teachers are not teaching or covering certain parts or topics of
the syllabus’” (p. 17) and that some topics were better covered than others. However, in this
case the report is not specific as to the problem areas. In other Examiners’ Reports problem
topic areas in science education in Namibia were identified. In Biology, | can report that a

Biology workshop in 2014 that was attended by about 30 Namibian teachers who explored
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the teaching of the subject and the use of ‘practicals’ in the subject. Some time was also spent

sharing views and opinions on the challenges in the teaching of evolution.

Conversations with various teachers at this event revealed that they felt that there were
religious concerns, the topic was complex, and some felt they did not have mastery of the
content. One indicated that he tried to avoid teaching the topic while another Biology teacher
said that he did not have a problem with teaching the topic, although he does not believe in
evolution. He indicated that he is also teaching it for a colleague at his school who refuses to

teach evolution because of its conflict with her religious beliefs.

In addition to this, as a Biology moderator for Grade 11 and 12 question papers, I have
noticed that some teachers include few questions on evolutionary concepts when they set the
examination question papers. I have also noticed when I moderate Grade 12 Biology marked
scripts that many learners omit or skip evolution-related questions. This suggests that there

might be a problem with the topic of evolution.

These seem to be some of the factors at play, making the teaching of evolution problematic in
some Namibian classrooms; clearly inviting the topic to be researched in greater detail so as
to better understand how it is actually being taught and some of the factors at play. The
quality of education received by the learners is determined by, among others, the conditions
of schools, the training of teachers and improved methods of teaching and learning (Namibia
MoE, 2009). This has contributed to the choice of this study to investigate the constraints and

enablements of evolution education in schools.

2.3 Curriculum expectations

The Namibian Senior Secondary Certificate of Education (NSSCO) syllabus for Biology is
designed as a two-year course leading to an examination after completion of the Junior
Secondary Certificate. The syllabus is designed to meet the requirements of the Curriculum
Guide for Formal Senior Secondary Education for Namibia and has been approved by the
National Examination, Assessment and Certification Board (NEACB). It is composed of
many different topics including evolution — which is the focus of this study — that is covered
during the Grade 11 and 12 academic years. Teachers are obliged to teach all the topics

appropriately and effectively to the learners. As a result, the curriculum spells out that no
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topic should be skipped or ignored, as the learners should learn everything that is in the
syllabus. The curriculum requires the learners to be assessed on everything that is covered in

the syllabus, as the aim of education is to develop and increase learners’ knowledge.

The Namibian Senior Secondary Certificate (NSSC) adds that Biology aims at increasing the
learners’ knowledge and understanding of the physical and biological world of which they
are a part. In Namibia, the teaching of evolution is compulsory, as the topic forms part of the
syllabus. The Biology syllabus for the Namibia Senior Secondary Certificate [Higher]
(NSSC) [H] clearly states in the general objectives, that learners should know that the
transmission of genetic information from generation to generation leads to continuity of, and
variation within, a species. The syllabus also places emphasis on what evolution is and
further requires learners to explain how natural selection leads to evolution. The syllabus

therefore includes many evolutionary concepts that the learners need to learn and understand.

According to the curriculum requirements, learners develop knowledge, skills and attitudes to
be able to lead a healthy life. They learn to manipulate and relate to the natural environment
in the value-framework of the sustainable use of matter, energy and processes of living and
non-living things. The Natural Sciences learning area thus comprises Environmental
Learning (Pre-Primary); Environmental Studies (Grade 1-4); Natural Science and Health
Education (Grade 5-7); Elementary Agriculture (Grade 5-7); Life Science (Grade 8-10);
Agriculture (Grade 8-12); Biology (Grade 11-12); and Physical Science (Grade 8-12), in
Namibia. The way this learning area is arranged is very important and beneficial, as it allows
the learners to build on existing knowledge. The learners can use their prior knowledge they

gained in the lower grades, to develop or learn new concepts.

2.3.1 Prior knowledge

The teacher’s work of facilitating students’ learning never ends. In order to facilitate learning,
one of the fundamental principles teachers should employ, is understanding learners’ prior
knowledge. It is well known that learners build on what they already know and come to
understand or learn, through formal and informal experiences. So, it is important for Biology
teachers teaching evolution, to assess prior knowledge very early in the semester, since the

knowledge learners possess may either promote or hinder their learning.
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Through assessment, the teacher may come to know the extent to which learners’ prior
knowledge is accurate or inaccurate. When prior knowledge is inaccurate, the teacher may
need to spend some time helping the learners to come to terms with their misconceptions,
before they can go on to help the learners build new knowledge. The ease or difficulty of
such a task may lie in learners making a conscious or unconscious decision to hold on to such
misconceptions. In such a case, the inadequate and inaccurate prior knowledge will tend to
hinder learning. As indicated earlier on, the teacher may benefit from spending some time to
determine the extent and nature of learners’ prior knowledge and skills. This may ensure that
the learners develop their prior knowledge by linking it with the new knowledge, which is

one of the values of the Namibian National Curriculum Guidelines.

The Namibian National Curriculum Guidelines recognise and promote the following values:

e Recognise that learning involves developing values and attitudes as well as
knowledge and skills;

o Self-awareness and an understanding of the attitudes, values and beliefs of others in a
multilingual and multicultural society;

e Encourage respect for human rights and freedom of speech;

e Provide insight and understanding of crucial global issues in a rapidly changing
world, which affect quality of life: the AIDS pandemic, global warming,
environmental degradation, distribution of wealth, expanding and increasing conflict,
technological explosion, and increased connectivity.

e Recognise that as information in its various forms becomes more accessible, learners
need to develop higher cognitive skills of analysis, interpretation and evaluation to
use information effectively; and

e Seek to challenge and motivate learners to reach their full potential and to contribute

positively to the environment, economy and society.

To this end, the syllabus aims at providing well designed studies of experimental and
practical science — a worthwhile educational experience for all learners, whether or not they
are going to study science beyond this level NSSC [H] (2010). In particular, it enables them
to acquire sufficient understanding and knowledge. The syllabus also aims to prepare the

learners for studies beyond the NSSCO [H] level in pure sciences, in applied sciences, or in
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science-dependent vocational courses (ibid). Learners thus need to be taught the different
topics in Biology, including evolution, so that they can have a clear mind about different
biological topics, in order for them to be able to decide on their future careers. It further aims
at developing learners’ attitudes towards the subject (Biology in the context of this study).
This is very important as Biology covers different topics that may be controversial and this

can influence the learners’ attitudes towards the subject.

Lastly, the syllabus informs the learners that scientific theories and methods have developed,
and continue to do so. As a result, learners need to learn and understand the different theories
and concepts, for examination purposes. It is acknowledged, however, that all these aims can
be achieved when the teachers are teaching the learners all the topics effectively, by using
well thought out and appropriate teaching strategies that can promote learning of all these
topics. If teachers teach only certain topics that they are comfortable with and omit some, this
will affect the learners’ performance. This corroborates with Sanders and Ngxola (2010) who
state that learners omit or skip questions in examinations, when they are not taught about that
topic in school. They further say that markers for the Life Sciences matriculation examination
paper in 2008 in South Africa, reported that learners from a number of different schools had
simply omitted evolution-related questions, although these made up about half of the second
paper — suggesting that the topic of evolution had not been taught in their schools. In the next

section, I discuss the teaching and learning of evolution.

2.4 Teaching and learning of evolution

The teaching and learning of evolution raises public disagreements in many countries. In
2002 there appeared to be a creation and evolution disagreement in the United Kingdom,
where this public disagreement made headlines in the national press and on television
(Williams, 2008). The public disagreement arose from the statement that creationism was
being taught by a certain school (Williams, 2008). In a similar vein, Wiles (2008, p. 54)
describes a “burning issue” where teachers in America said that they “won’t, don’t or can’t
teach evolution properly”. In the editorial of The American Biology Teacher, Wiles (2008)
states that 12% of Biology teachers in Oklahoma would rather teach creationism than
evolution. In a survey done by the National Science Teachers Association (NSTA) in the
United States (NSTA, 2005), 30% of the teachers surveyed indicated that they felt coerced by

their communities to overlook or downplay evolution and the related topics when teaching. A
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further 31% of teachers felt that they had to include alternatives to evolution in their teaching

of evolution (NSTA, 2005).

The situation in South Africa is similar to that in the United States in that most of the teachers
are against the teaching of evolution (Stears, 2006). The previous curriculum, influenced by
Christian Nationalist Education, did not require that evolution be taught as a biological
concept, because it conflicted with the religious beliefs of the then government (Lever, 2002).
In contrast, the present curriculum requires that evolution be taught as a biological concept,
and this has raised concerns among many South African teachers. The religion/evolution
controversy is one source of anxiety highlighted by Sanders and Ngxola (2010) in their study,
and affects teachers’ views and attitudes toward the teaching of evolution. In the next section,

I discuss why evolution ought to be taught.
2.4.1 Why teach evolution?

About forty years ago, geneticist Theodosius Dobzhanksy, a major contributor to the
foundation of modern biology wrote the now famous words, that nothing in biology makes
sense, except in the light of evolution (Dobzhansky, 1973). At that time, Dobzhansky was
encouraging Biology teachers to teach evolution to their learners, in spite of religiously
motivated opposition. In my view, this statement about evolution is as valid now as it was

then.

Essentially, evolution explains biodiversity, illustrating that an abundance of different
organisms inhabit the earth. It accounts for the fact that certain organisms that look different
to each other are related and that other organisms that appear to look alike are only very
distantly related. Evolution can provide an explanation for the appearance of humans on the
earth and our biological connections to other organisms. Evolution also explains how we
humans acquired our traits and how groups of humans are related to one another. Evolution
tells us why the living world appears the way it does (Farber, 2003). It provides us with an
understanding of these aforementioned questions. It also addresses questions such as, why do
organisms have highly specialised functions that permit them to live in hostile environments

(hot springs), or in extraordinarily limited environments.

Learners need to learn the importance of preserving and conserving our environment as

proposed by the National Research Council (1996). Evolution is regarded as a cornerstone for
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education in Biology, and is incorporated into the standards for grade school Biology
recommended by the National Research Council and the Next Generation Science Standards
(Dobzhansky, 1973; National Research Council, 1996; NGSS Consortium of Lead States,
2013). Evolution has long been considered an important part of scientific literacy (American
Association for the Advancement of Science, 1990, 1993), and it is considered integral in

higher education in the biological sciences (Alters & Nelson, 2002).

Miller, Scott and Shinji (2006) state that evolution informs practice and progress in areas
from medicine and biotechnology, to environmental policy and public health, which makes
the widespread rejection of evolution a serious public concern. Petto (2008) maintains the
belief that the teaching and learning of evolution has immense practical value that extends
beyond just understanding our world. According to him, the principles of evolution underlie
improvements in crops, livestock, and farming methods. The natural selection for instance,
accounts for the rise in pesticide resistance among agricultural pests and informs the design
of new technologies to protect crops from insects and disease. Evolution is also further
intended to help learners to develop testable questions that can be answered by scientific
investigation. This encourages critical thinking among the learners. Petto (2008) concurs with
Miller et al. (2006), and posits that the understanding of evolution is necessary to learners, as

it might help the learners to develop an understanding of medicine.

The International Society for Evolution, Medicine and Public Health emphasises that
understanding evolution is central to the advancement of medicine. Indeed, the entire field of
evolutionary medicine is devoted to using the principles of evolution, to study and treat
human illnesses and diseases (Nesse & Stearns, 2008). Concepts such as adaptation and
mutation inform therapies and strategies, to combat pathogens including influenza (ibid.).
Knowing the evolutionary relationships among species, allows scientists to choose
appropriate organisms for the study of diseases, such as HIVV/AIDS. Scientists are even using
the principles of natural selection to identify new drugs for detecting and treating diseases

such as cancer (Nesse & Stearns, 2008).

Agreeing with Nesse and Stearns (2008) on the significance of application of evolution in the
field of medicine, Newton (2011) accentuates reasons why evolution should be included in
the syllabus and why it should be taught to the learners in schools. Firstly, according to him,

evolution helps us understand the origin of HIV; because we know that HIV shares a
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common viral ancestor, this opens other avenues of research into ultimately defeating HIV.
Secondly, evolution makes sense of the need for a new vaccine every year, and points the
way towards developing it. Thirdly, the origin of antibiotic-resistant organisms is a textbook
example of natural selection. Patients infected with a diverse population of bacteria are given
an antibiotic that wipes out almost all the bacteria. If they start to feel better and do not finish
the full course of antibiotics, what is left behind are those bacteria most resistant to the drug.
Those survivors then become the nucleus of a new, resistant population. Understanding this
evolutionary process is an important part of modern public health, and thus learners should
gain knowledge of this so that they can know and understand the importance of completing or
finishing their medication, even if they feel recovered. This is all useful information that
learners can gain from learning evolutionary concepts and that is why this topic should be
included in the syllabus and be taught appropriately to Namibian learners as well, as omitting

or removing evolution could deprive learners of fundamental biological knowledge.

Removing evolution from the science classroom or allowing it to be compromised, not only
deprives learners of a fundamental tenet of biology and medicine, but will undermine their
understanding of how scientific knowledge is amassed. For this reason, teachers should
understand that evolution is a very important topic that should be taught to learners. Teachers
should accept evolution and teach the concepts appropriately to the learners, as the topic is

very relevant.

In light of the above-mentioned, teachers as mediators of learning are obligated to teach the
concepts of evolution, to help learners reach their Zone of Proximal Development (ZPD) as
proposed by Vygotsky (1978). Teachers should teach these concepts despite their personal
beliefs and attitudes towards the topic of evolution.

2.4.2 The controversy associated with the teaching ofevolution

According to Branch and Scott (2007), despite the obvious need for teaching evolution, there
is still much controversy in America whereby science teachers are on the front line of the
evolution war. This war according to these scholars, are being fought on two fronts: in the
courtroom and in the classroom. Thus, there is enormous pressure being placed on some
teachers in some American classrooms, to include creation science or intelligent design as
alternatives to evolution (Branch & Scott, 2007; Clough, 1994; Sharpes & Peramas, 2006).
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Research done amongst certain groups of teachers in America revealed that there were some
teachers whose lack of belief in evolutionary theory affected their teaching, to the point that
they taught evolution supertficially or did not teach it at all (Aguillard, 1999; Rutledge &
Warden, 2000; Trani, 2004; Wiles & Branch, 2008). Over the years, many surveys and polls
have been administered to the general public in order to assess teachers’ acceptance of
evolution (Kight, 2012). Results from these studies indicated that more than half of all
Americans reject evolution and favour alternative explanations, such as intelligent design

(ibid.).

There are several reasons why evolution and its teaching constitute a controversial issue in
many countries (Miller et al., 2006, Nehn & Schonfeld, 2007). For example, evolution is
believed to contradict some religious beliefs, which affect teachers’ attitudes toward
evolution (Miller et al., 2006). In addition, surveys have found that many high school Biology
teachers reject evolution and instead identify with creationism (Moore, 2007). This then
influences the teachers’ views and attitudes negatively towards the teaching of evolution.
Studies (Aguillard, 1999; Rutledge & Mitchell, 2002) have shown that religious beliefs and
subject knowledge are the factors that influence teachers’ conceptions and dispositions
towards the teaching of evolutionary concepts. Rutledge and Mitchell (2002) emphasise that
religious beliefs are the dominating factors that influence many teachers’ views and attitudes

towards the acceptance and teaching of evolution.

In many countries, there are still problems around the acceptance of evolution being taught in
schools, by some members of the community (Rutledge & Mitchell, 2002; Mohlala, 2007). In
the United States for instance, a group of Christian parents instituted legal action in 2005 to
challenge the implementation of teaching evolution in schools, because they felt that it
undermined their notion of God (Mohlala, 2007). This shows how religion, which is one of
the factors that influence teachers’ conceptions and disposition towards the teaching of
evolution, also influences parents. Miller et al. (2006) maintain that American adults,
including teachers who pray regularly and believe in God, were more likely to reject
evolution. In their analysis of Zoology learners in South Eastern Louisiana University,
Sinclair and Pendarvis (1997) found that the religious beliefs of learners interfered with their
ability to be objective regarding scientific evidence. They also established that learners who
were very religious rejected evolution, and they felt that there was a dichotomy between

religion and the acceptance of evolution.

18



In addition, research done amongst learners revealed that some teachers had strong prejudices
against evolution, often because of their religious beliefs (McKeachie, Lin & Strayer, 2002,
Blackwell, Powell, & Dukes, 2003). Furthermore, research has indicated that the negative
attitudes of teachers towards learning about evolution, affects their willingness to teach it. A
high proportion of teachers who do not believe in evolution omit or do not teach the topic —
this results in learners performing poorly in this topic (McKeachie et al., 2002; Sanders &
Ngxola, 2010). In the United Kingdom there is an increase in the number of Muslim teachers
in schools and this has also impacted on the learning of evolution (Ashrif, 1998). There is an
increase in the number of teachers that do not accept evolution in the United Kingdom and
learning of evolution by the learners has become increasingly difficult (BBC news, 2007).
Miller et al. (2006) state that acceptance of evolution in Islamic countries like Indonesia,
Pakistan, Egypt, Malaysia, Turkey and Kazakhstan is 40% lower than it is in the United
States of America. One of the reasons provided by the authors for the lower acceptance of
evolution in Islamic countries is that evolution is aligned with atheism (lack of belief in the

existence of God).

This concurs with several authors (Aguillard, 1999; Rutledge & Mitchell, 2002; Trani, 2004)
who state that religious beliefs are one of the dominating factors that influence teachers’
views and attitudes towards the teaching of evolution. Another reason given by Miller et al.
(2006) is that Biology is taught in a highly religious environment — so much so that Biology
textbooks in Pakistan contain Islamic verses from the Koran. There is no specific reference in
the Koran that opposes evolution, but evolution is presented as more of a social and cultural
threat, than a religious threat (Hameed, 2008). For this reason, some Christian teachers do
teach evolutionary concepts despite their religious views towards the topic. According to
Ogunniyi’s (2006) CAT theory, these teachers hold an equipollent cognitive state or view (see
Section 3.3). That is, these teachers hold both views together, as both views have equal
cognitive power and co-exist without logical connection. As a result, these teachers teach
evolution to their learners, despite the fact that evolution is believed to contradict or attack

their religious beliefs.

The National Academy of Science released a book on Science, Evolution and Creationism, a
third edition of a publication that addresses science and religion (NAS, 2008). There is a
section entitled ‘‘Isn’t belief in evolution also a matter of faith?’’ Within that section, the

NAS states, ‘“Acceptance of evolution is not the same as religious belief. Evolution is
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accepted within the scientific community because the concept has withstood extensive testing
by thousands of scientists for more than a century” (NAS, 2008, p. 49). Scientists do not
necessarily believe in evolution, but they only accept it as a theory, the best explanation
available in accordance with a systematic evaluation of the evidence (Scharmann, 2005).
Scharmann (2005) further argues that the primary goal of evolution education is an

understanding of evolution, not a belief in evolution.

Teachers as mediators of learning need to have a good understanding of evolutionary
concepts. Sufficient subject or content knowledge about the subject that they teach, is a very
important aspect of being a good mediator. As stated earlier by several authors (Aguillard,
1999; Rutledge & Mitchell, 2002; Trani, 2004), a lack of subject knowledge on evolutionary

concepts, can influence the teachers’ views towards the teaching of evolution.

A teacher with adequate subject knowledge on evolutionary concepts, may be able to teach
the concepts effectively to the learners, while the opposite may happen when a teacher lacks
subject knowledge on evolution. Sanders and Ngxola (2010) maintain that teachers with a
limited understanding of evolution, tend to spend less time teaching the topic to the learners.
They believe that subject knowledge on evolution is the key to effective and appropriate
teaching of evolutionary concepts. Vygotsky (1978) stresses that a mediator needs to have
more experience in order for him/her to assist and guide the learners, so that they can reach
their ZPD. This suggests that the teacher should have more knowledge on evolutionary

concepts in order to be able to guide the learners appropriately.

For this reason, it is obvious that if you are going to teach evolutionary concepts, you need to
know a lot about it (Heggart, 2016). Affirming the importance of subject knowledge towards
effective teaching are Sinatra, Southerland, McConaughy and Demastes (2003), who state
that teachers’ own beliefs and dispositions influence their understanding and acceptance. This
is especially more so, when teachers’ initial understanding about biological evolution is
limited. In other words, teachers who have limited content knowledge on evolution may not
accept and teach evolution (Sinatra et al., 2003). Although subject knowledge is of
significance towards teaching, it should be accompanied by pedagogical content knowledge

in order for effective and appropriate teaching to take place.
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Shulman (1986) emphasises the importance of pedagogical content knowledge in teaching,
referring to the particular content-appropriate approaches that are best suited to teaching
specific topics, so that pupils understand the concepts involved. Not only should teachers
have a thorough knowledge of the content they are to teach, but they must be aware of the
typical difficulties that learners are likely to experience when learning that topic, specific
misconceptions commonly held by learners about the topic, and pedagogies (teaching

approaches) that are suitable for teaching that particular topic.

In the case of evolution, such approaches include strategies for dealing with potential
controversies, including the need to develop attitudes of open-mindedness and tolerance of
other viewpoints. Trani (2004) agrees with Shulman (1986), and says that a lack of
understanding of the concept, and consequently the ability to teach the topic competently, are
the problems with regards to the acceptance and teaching of evolution. Tatina (1989) further
emphasises that studies have found that teachers’ attitudes and views about subject matter,
can also influence their curricular and instructional decisions. Teachers’ content knowledge
can influence their attitude towards the effective teaching of evolution. In the next section 1
discuss the different pedagogical strategies that teachers can employ, when mediating their

learners.

2.5 Pedagogical approaches to teaching science (evolution)

Teachers need to use effective and appropriate pedagogical strategies during mediation of
different Biology topics, including evolution. Different pedagogical approaches are used and
applied in the teaching of the different topics, to make the learners understand the concepts
easier. The science education community has made a significant effort to improve the
effectiveness of evolutionary teaching in schools. A primary focus of this endeavour has
concerned the development of curricula and instructional strategies that foster learners’
learning of evolutionary concepts. Many of these efforts emphasise the lines of evidence
supporting evolutionary theory and the theory's scientific validity in light of science as a
method of inquiry (National Academy of Science, 1998). These strategies may be particularly
effective because they equip learners to make informed decisions about the scientific validity
of evolution, by focusing on the evaluation of evidence within the framework of the

discipline, rather than presenting information as facts that should be memorised or by
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focusing on religious belief (Clough, 1994). Determining the effectiveness of these novel

instructional strategies, remains an important challenge of evolutionary biology education.

Scharmann (2005) indicates that the implementation of science education demands a review
of current epistemological and pedagogical practices. He adds that there is a need to
interrogate the possible epistemological and pedagogical practices for promoting effective
evolutionary education in our schools. The point remains that teachers as mediators should
use appropriate and effective teaching strategies when teaching evolution, to ensure that
learning takes place meaningfully. Thus, teachers should use different teaching strategies to
try and enhance the learning of evolution. The key dilemma is that some Biology teachers
continue to teach evolution ineffectively, as most teachers use traditional ways of teaching.
Successful learning in the Biology curriculum will therefore depend on teachers’ chosen

methods for teaching and learning.

According to Kostova and Atasoy (2008), successful learning depends on the teaching and
learning methods used. They note that it is no longer enough for the teacher to know a lot, or
to be able to explain concepts in a simple and interesting way. Instead, the teacher should be
able to facilitate learning by stimulating learners to ask questions, reacting to their answers,
helping them accept challenges and disagreements, discuss contradictions, think critically and
offer creative solutions. Jensen and Schnack (2006) further argue that teachers should help
learners to develop action competence, a point which Silo (2009) agrees with. She
emphasises that the teacher is responsible for strengthening learner participation during the
lessons, as this will help the learners to learn and develop well. Silo (2009) further reveals
that efforts to engage learners, develops tensions and contradictions between participants,
which in turn develops competent learners through their participation. This gives rise to an
elusive object of learner participation, as the purpose for their participation in these activities
is not clear. Ketlhoilwe (2003) supports the use of learner-centred, participatory and active

learning methodologies when facilitating science in formal education.

When learners are engaged with others in conversation or with the teacher, they can learn and
develop well. Mortimer and Scott (2003) accentuate that the concept of the communicative
approach is central to the socio-cultural theory (see Section 3.2) so that teachers can develop

learners’ ideas. They highlight four aspects of the communicative approach, namely,
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dialogic/authoritative and interactive/non-interactive, which I use to analyse my observation

data in this study (see Section 4.7.3).

He, like Kostova and Atasoy (2008) argues that a combination of teaching and learning
methods oriented towards agency, capabilities, social and structural changes, are likely to

achieve science education objectives.

Examples of these methods are: role play, active learning, investigation or experiential
learning, group work, presentations, discussions, debates, field work, homework studies,
demonstrations, observations and collaboration. Loubser (2008) emphasises that effective
learning has to move away from teaching and learning approaches based solely on the
transmission of knowledge. It has to move towards approaches which encourage development
of qualities, such as initiative, reflection and responsibility in relation to science. It has to
foster values and attitudes which influence behaviour and action. Thus, he also supports
learner-centred approaches for stimulating and maintaining learners’ interest in science

education.

Rosenberg (2008) indicates that learner-centred approaches to education are being interpreted
in problematic ways, resulting in empty, superficial or incoherent learner activities with little
content. She adds that teachers trained in the Bantu Education system have not been prepared
to integrate everyday knowledge with schools or formal knowledge. Many teachers find it
difficult to use available content-rich resource materials effectively, to plan and support

lessons.

Though the learner-centred approach is favoured by many education systems, such as the
South African education system (Sanders & Ngxola, 2010, p. 122), it sometimes requires that
learners have space to move around or work in small groups. This might be challenging in
overly large classes, and teachers will need to be creative to ensure that teaching and learning
is learner-centred. The conclusion that learners’ misconceptions should be dealt with
systematically can be difficult for teachers who are teaching evolution, since much of the
learners’ resistance is framed in religious terms and one might be reluctant to address
religious ideas in classrooms. These applications are developed in detail and are intended to
be sufficient to allow others to use these approaches in their teaching. Teachers should thus

implement these approaches in their classes when teaching the topic of evolution.
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Hake (1998) assembles the most impressive data set illustrating the effectiveness of
alternative pedagogical strategies in schools and colleges. The data are for key concepts in
introductory biology. Hake defines traditional teaching of Biology as relying primarily on
lectures given to passive learners, and exam problems, while interactive engagement methods
are those designed at least in part, to promote conceptual understanding through interactive
engagement of learners in heads-on (always) and hands-on (usually) activities, which yield
immediate feedback through discussion with peers and/or instructors. Interactive engagement
methods range from inquiry labs without lectures (Law, 1997) to large classes in which mini-
lectures alternate with conceptually focused multiple-choice questions that learners answer
individually and then discuss with their neighbours for two minutes, before answering the
questions again (Crouch & Mazur, 2001). This approach is considered to be more effective

compared to the traditional teaching approach (Nelson, 2008).

Donnelly (2014) opposes the idea that traditional teaching strategies are ineffective. Based on
a recent study of classrooms in the UK and China and the recent UK report titled, What
makes great teaching?, there is increasing evidence that these new-age education techniques
lead to under-performance. This entails teachers facilitating instead of teaching and praising
learners on the basis that all are winners, in open classrooms, where what children learn is
based on their immediate interests. He further states that enthusiasm for discovery learning is
not supported by research evidence, which broadly favours direct instruction. He believes that
teachers need to be explicit about what they teach and make better use of whole-class
teaching, especially in areas like English, Mathematics and Natural Science. He further states
that initial instruction when dealing with new information and concepts, should be explicit
and direct. Thus, when teachers are teaching evolution to the learners for the first time, it is
important for them to explain the concepts directly to the learners. When education is
teacher-centred, the classroom remains orderly, learners are quiet, and the teacher retains full
control of the classroom and its activities. This will help the learners to understand the

concepts and make sense out of them.
Many in Australian education believe children are only really learning when they are active

(Donnelly, 2014). As a result, teachers are told it is wrong to sit learners at their desks and

ask them to listen to what is being taught. Again, the evidence proves otherwise. The UK
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report on teaching methods suggested that even when sitting and listening, children are

internalising what is being taught. Learning can occur whether they are ‘active’ or ‘passive’.

Nelson (2008) states that for the last three decades, the evidence has been quite strong that
traditional teaching is not very effective in school and university classes, in science and other
disciplines. Additionally, the problem is that while traditional methods are ‘not ineffective’
and work for some learners, they are not nearly as effective as some well documented
alternative approaches. Essentially, Nelson is more concerned with how evolution is being
taught in schools and tertiary institutions. To this end, Nelson identifies pedagogical
strategies that can make a large difference in learners’ understanding and acceptance of
evolution. These strategies are the extensive use of interactive engagement, and a focus on
critical thinking in science. Using these two strategies during mediation will help the learners
to actively compare their initial conceptions (and publicly popular misconceptions) with more

tully scientific conceptions.

Vygotsky’s (1978) socio-cultural theory which sees mediation as happening with the
assistance of signs and that this gives it quality and this resonates well with Nelson 2008.
Hence, the use of teaching aids such as signs, graphs and posters in classrooms is important.
He points out that mediation does not only create ZPDs (Stott, 2016) of new mental
processes, but also creates ZPDs of new activities of learners, through the conversion of their
goals into motives and actions into activities (Karpov, 2005). This encompasses the social

and cultural qualities of the relationship between the teacher and the learners (Moll, 2004).

Lee’s (1997) research findings indicate that in Hong Kong, many teachers continue to use
exposition methods and rely on textbooks and the syllabus when they are teaching science
topics. As highlighted in this study, the teachers’ main concern is fear of “not covering the
syllabus” (Lee, 1997, p. 200). They also found that teachers find the syllabus and the
textbook to be overburdened with information that makes it difficult to find time for
innovative methods. This resonate with Shulman (2004), who assumes that most teaching is

initiated by some form of ‘text’: a textbook, a syllabus, or an actual piece of material.

Also looking at the same context, Stimpson (1997) observes that on average, teachers’
teaching styles are more teacher-centred and teachers place more emphasis on teaching

knowledge, less on attitudes and the least on skills. He further found that lectures and
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experiments are the most popular teaching methods and that some teachers occasionally use
other methods such as informal discussions and group projects. Computer-assisted learning
activities, field trips, outdoor activities and role-play were teaching methods that teachers
have not used because of constraints but would like to use. Many teachers would like to take
their learners for field trips but cannot do so due to constraints such as finance. Karpov
(2003) maintains that traditional approaches of teaching are good, and emphasises that
empirical learning, which is the traditional way of learning that is employed in many schools,
is often problematic because it leads to misconceptions. He suggests that rote learning
prevents the child from applying the knowledge at hand because rote learning is inflexible,
meaningless and non-transferable. Karpov describes it as “pure verbal knowledge which is

inert” (2003, p. 70).

Newman, Griffin and Cole (1989) posit that unlike more traditional forms of schooling in
which the teacher is dominant and rote learning is the general mode of teaching, the ZPD
approach places the emphasis on interactive knowledge acquisition with the teacher
appropriating the child’s contributions into their understanding of the task at hand. In this
way the learning remains meaningful to the child and they engage with the material being
taught. In light of this, many education systems support the learner-centred approaches more
than the teacher-centred approach (Hogan, 2008). For this reason, in Namibia, teaching
methods have shifted from early positivist approaches, towards methods which are learner-
centred. In the next section I will discuss pedagogical approaches in more detail in the

Namibian context (Ministry of Education, 2009).
2.5.1 Pedagogical approaches for science education in Namibia

In Namibia, teaching methods have shifted from early positivist approaches, where science
education was about transferring information and raising awareness, towards participatory
methods based on social constructivism, influenced by the learner-centred education policy in
Namibia. New methods are now emerging which are ontologically situated, for example, the

inquiry-based method.

In the Namibian context, the curriculum builds on learner-centred education in accordance
with the ‘Towards Education for All’ policy (Namibia. MEC, 1993). Learner-centred
education is a Namibian conceptual policy framework, which encourages learner
participation and involvement in pedagogy. With regard to evolution education, learner-
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centred education may promote critical thinking and problem solving skills in learners.
Learner-centred education sees a learner as an active, inquisitive human being, eager to learn,
to investigate and make sense of his/her surrounding world. The learner brings knowledge
from home, the community and environment to school, which should be utilised and drawn
into teaching and learning. Learner-centred education takes into account that learners are
individuals with their own needs. The Namibian Ministry of Education (2009) thus
emphasises that in the classroom, attention should be given to individual differences through
differentiation of teaching methods and teaching materials. Kanyimba (2002) highlights that
this is often a challenge for most teachers, as in the implementation of evolution education it
promotes progressive constructivist pedagogy, integration of disciplines and use of everyday

knowledge, related to disciplinary knowledge and structure.

Mubita (1998) highlights that learner-centred education focuses on the learner and not the
teacher. This has implications on the role of the teacher and the teaching approach in terms of
teaching and learning for instructional materials, and the way teaching is organised. A teacher
in learner-centred education guides the learners in acquiring new knowledge and skills. This
does not mean that the teacher is the source of knowledge, but rather that she/he facilitates
the learning processes of the learners. The learners are to be empowered to think and take
responsibility not only for their own, but also for other people’s learning and development.
The classrooms should stimulate learning, allow for problem solving and encourage

cooperative learning.

However, Mubita (1998) explains that the teacher, the learners, the curriculum and the
community should be considered in learner-centred education. He adds that this will bridge
the gap between society and school. This will help both parents, schools, teachers, learners
and curricula unit planners to become one society or community with one goal in educational
development. He adds that it takes more than one person to educate a child towards becoming

a better citizen.

Nyambe and Wilmot (2012) conducted research into how teachers were implementing
learner-centred education in Life Sciences in Namibia. They found that lack of resources and
big class sizes impeded the fostering of science education in a learner-centred way; they also
found that teachers were mainly interpreting learner-centred education in terms of changes in

methods only. Some teachers appeared to have little understanding of their own practices as
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being learner-centred. Teachers were not in agreement whether learner-centred education
works. They recommend that continued support should be provided to teachers in the form of
in-service training to help teachers understand learner-centred education better and to

understand how the methods they use reflect learner-centred education.

A number of other studies have also pointed to distortions and misunderstanding by teachers
around learner-centred education. For example, Kanyimba (2002) indicates that learner-
centred education and related pedagogical approaches which are currently offered in Namibia
are currently being challenged for not meeting the educational goals of social justice and
denying learners access to powerful knowledge systems. Haingura (2009) seems to agree
with him by recommending that there is a need to strengthen teachers’ knowledge of learner-
centred education and how to plan and implement it in Namibia. The next section will look at

the enablements and constraints for evolutionary education in Namibia.

2.6 Enablements and constraints when teachers mediate learning of
evolution
Many education institutions are faced with various challenges that can hinder successful
teaching and learning (Hoabes, 2004). As mentioned earlier, in Namibia there are ministerial
policy documents that support the teaching of evolution within the curriculum. Yet, evolution
education continues to suffer from constraints that hinder its effective incorporation into the
curriculum. Ketlhoilwe (2003) states that there are a lot of personal and logistical barriers that
can hinder the successful teaching and learning of evolutionary concepts such as a lack of

resources, learners’ discipline and lack of subject knowledge.
2.6.1 Learning and teaching support materials

There are a variety of materials that can be used to enrich and assist in achieving lesson
objectives. Teachers should improvise teaching and learning by using mediational tools as
they assist learners to understand the concepts (Vygotsky, 1962). Despite the usefulness of
mediational tools in teaching and learning, the main challenge is that resources in schools are
inadequate to facilitate learning appropriately. During mediation, teachers are required to
support learners in appropriate forms of socialisation, by the use of different mediational
tools, such as posters, diagrams, graphs, charts and video tapes, until such time that those

learners can reason on their own, which is an essential component of the social cultural
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theory used in my study (see Chapter Three). Teachers in many schools do not have most of
the teaching and learning resources such as textbooks, laboratories and access to the internet
(Uugwanga, 1998). The lack of resources then acts as barriers to effective and appropriate
teaching (Rosenberg, 2008). Higher mental processes are mediated by psychological tools
such as language, signs and symbols, as reiterated by Vygotsky (1978).

These are taught by adults, in this case the teachers, to learners during their mutual activities
and they are internalised by the learners, thereby working as further mediation (Karpov &
Haywood, 1998). According to Engestrém (2001), tools play such an important role in socio-
cultural theories of learning. Segall (2003) emphasises the using of text during mediation and
says that text used as curriculum materials do not, however, only provide learners with
content per se, they also provide them with particular content. Brought into the classroom as
subject-area materials, textbooks, newspaper articles, film or video, software programs, and
others, present particular versions of the discipline, of reality, truth, and what (and how) it
means to know something. According to Eya (2006), enough teaching resources reduce ill-
discipline and class disturbances among the learners and make the teachers’ job easier, faster
and more effective. Eya (2006) maintains that when teachers see that they have relevant

material to teach their subject, they become more eager to go teach.

According to Ogbu (2015), for effective teaching of science subjects, instructional materials
and facilities are necessary. He further adds that instructional materials and facilities on their
own, help to facilitate teaching and learning and are used to influence concrete and
permanent change in technical behaviour. He also adds that a lack of instructional aids or
mediational tools in schools, makes the teaching and learning of the learners, less effective.
According to Graves (2000) and Basturkmen (2010), it is very important for the learners to
have textbooks, as textbooks provide security for the learners as they then have a road map of
the subject. Learners know what to expect and they know what is expected from them. It
further provides a set of visuals, activities and readings, thereby saving the teacher time in
finding or developing such materials. Finally, it may include supporting materials (teacher’s
guide, cd and worksheets) and provides teachers with a basis to ensure effective learning of
evolution. For this reason, each learner in the school should have his or her own textbook to

ensure effective learning and teaching of evolution (Basturkmen, 2010).
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2.6.2 Lack of sufficient teaching time

Inadequate time allocated for Biology as a subject, is one of the main constraints to effective

teaching of evolutionary concepts. The time allocated for evolution topics is inadequate to
combine theory and practice in teaching evolutionary concepts. I have found through my
personal experience that the period allocated for Biology in the timetable in many Namibian
schools is a matter of concern. According to the Namibian Education policy, a period should
be a maximum of 40 to 45 minutes. Double periods should be allocated to allow enough time
for discussions, practical work or experiments instead of the single periods allocated
throughout the timetable. It is unlikely that a single period will accommodate both theory and
practice. Double periods would be more appropriate to assist in allowing time for both
practice and theory, to help learners make essential connections. This is in line with Ham and
Sewing (1988) who note that, lack of class time and preparation time are perceived as the

greatest barriers for effective and appropriate teaching in schools.

2.6.3 Learners’ attitudes and discipline

Many education institutions are faced by the challenges of learners’ negative attitudes and
disciplinary problems. Teachers as mediators within the classroom, should try to establish a
disciplined teaching and learning environment, as much as possible. In some classes, learners
with negative attitudes tend to take over and disrupt the classes or lessons. Attitude has one of
the largest impacts on learners’ success (Miller, 2004). The learner who enters the classroom
with a good attitude, eager to learn and participate, brings with them positive energy that
makes it easier to learn. If a learner enters the Biology class with a positive attitude, they will
positively accept what is being taught in the class and accept it. People do better when they
have positive attitudes and are in a positive environment. The learners who are against
evolution will enter the classroom with a negative attitude, and then will not participate in the
class. These learners then constrain the effective teaching of evolution, as they disturb the

class and this leads to disciplinary problems.
Rosenberg (2008) makes the same point when he states that some schools are characterised

by a lack of discipline which contributes to ineffective learning. These learners then constrain

the effective teaching of evolution, as they disturb the class unnecessarily.
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2.6.4 Lack of subject knowledge and exposure

There are fundamental differences between the subject matter knowledge necessary for
teaching and subject matter knowledge per se, claim Grossman, Wilson and Shulman (1989).
According to Shulman (1986), content is the domain of the subject-area specialist, in other
words, the knowledge on the subject. Shulman (1986) emphasises that teachers need to
understand their subject matter in ways that promote teaching and learning. As is true of any
subject, to teach evolution successfully, teachers need to be prepared with a conceptual
understanding of the topic and with effective curricular strategies. Teachers that develop a
depth of knowledge beyond what is actually expected of learners, will be able to confidently
adjust instruction in response to learners’ needs and inquiries. This is particularly true in the
teaching of evolution, where learners’ questions can be numerous and challenging. If a
teacher does not have a clear understanding of the concepts that he or she needs to explain to
the learners, that teacher will not be able to explain those concepts clearly enough, so that the
learners can reach their ZPD. The mediator must have a very good understanding of the

concept that he or she must teach to the learners (Vygotsky, 1962).

According to Magnusson, Krajcik and Borko (1999), some researchers report that limited
knowledge of topic-specific representations can constrain effective instruction of science
subjects. Sanders and Makotsa (2016) intensively studied three secondary science teachers
and reported that teachers had difficulty sustaining momentum in a lesson, sometimes
confusing themselves and their learners when they struggled to respond to learners’ questions
requiring more detailed or different representations. This indicates that the teachers did not
have a thorough understanding of subject content, which then constrained effective teaching
and learning. Subject knowledge is thus a very important aspect of teaching, as a lack of it

can constrain effective teaching which then leads to poor performance.

2.7. Teachers’ conceptions and dispositions

A conceptual framework in this study is seen as a network of interlinked concepts that
provide a comprehensive understanding of phenomena. The following main concepts are
discussed below: 1) conceptions and 2) dispositions. Each concept within a conceptual

framework plays an ontological or epistemological role.
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2.7.1 Teachers’ conceptions

Atallah, Bryant and Dada (2010) propose that conceptions have two components, namely,
knowledge and beliefs. According to Gao and Watkins (2002), conceptions of teaching are
viewed as the different categories of teachers’ ideas behind their descriptions of how they
experience the teaching process. Pehkonen (2001) corroborates with Atallah et al. (2010),
who says that beliefs have cognitive and affective components. Beliefs are seen as personal
views, values and assumptions (Atallah et al., 2010). Thompson (1992) sees conceptions as
general mental structures that encompass beliefs, and this is in agreement with Gao and
Watkins (2002). Osborne, Simon and Collins (2003) describe learners’ conceptions as
categories of beliefs, theories, meaning and explanations. Oaks (1994) characterises
conceptions of a subject as the view that learners or teachers hold of that particular subject. In
the case of this study, teachers’ conceptions of evolution are the diverse views that the
different teachers have towards the teaching of the topic of evolution; how the teachers

describe evolution, and what they believe is required in teaching it.

Margolis and Laurence (2007) perceive conceptions as general mental structures that hold
someone’s beliefs within, and this resonates with Thompson (1992) who sees conceptions as
general mental structures that encompass beliefs. Conceptions of a subject are the views that
learners or teachers hold of the subject, how they would describe the subject, and what they

believe is required in learning and teaching the subject.

Thompson (1992) provides a summary of the history on beliefs and conceptions. She traces
interest in the nature of beliefs and their influence on actions, as starting in the early twentieth
century in the field of social psychology. For example, teachers who are strongly Christian
will be influenced by their religious beliefs and this then could affect their actions, as they
could refuse to teach the topic of evolution (Thompson, 1992). The fact that the teachers are
Christian is a general mental structure that holds certain beliefs. These beliefs are the ones
that affect how a person’s conceptions are towards something. Thompson (1992) attributes
the interest in teachers’ beliefs and conceptions, to paradigm shifts that occur in the field. She
classifies the research on conceptions as mostly interpretive in nature and focusing on one of
two areas: describing and documenting beliefs and conceptions, or the relation between

conceptions and practices.
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In Malaysia, a multi-racial and religious nation, the Biohead-Citizen research project aims at
analysing Malaysian teachers’ religious beliefs and how this affects their conception of
evolution. This was conducted by Biology, Health and Environmental Education in
promoting a better citizenship, including their affective and social dimensions. Using a
questionnaire validated by the Biohead-Citizen research project (2004-2008), 204 teachers
teaching in secondary schools or finishing their teachers’ training in Kuching and Samarahan
in the State of Sarawak, Malaysia, were sampled to identify if their conceptions varied,
dependant on their religion. Significant differences were obtained with Muslim teachers
being more creationist than their colleagues, and Buddhist teachers being more evolutionist.
Some Christian teachers’ conceptions fell between these two poles. These results were
compared with those obtained in other countries such as Canada, Korea and Malaysia. More
than 70% of the Malaysian teachers were shown to be radically creationist, agreeing with the
following statement from a questionnaire that was completed by Malaysian teachers: “/7 is

certain that God created life”.

Accordingly, Malaysian teachers would probably have difficulty in teaching the topic of
evolution, because of their mental structures that encompass their Christian beliefs.
Nevertheless, with regards to the topics of the origin of life as well as the origin of
humankind, 21% of Malaysian teachers indicated that they were both evolutionist and
creationist. They could accept and teach evolution, believing that the processes of evolution
are controlled by God. These teachers’ conceptions were that God created everything, and
thus they would teach evolutionary concepts. The question remains whether these teachers
are teaching this topic effectively, or whether they are only teaching it because they have to

teach it and therefore rush through the topic.

Teachers’ attitudes and views about subject matter have an impact on their curricular and
instructional decisions (Tatina, 1989; Rutledge & Warden, 1999; Rutledge & Mitchel, 2002).
In addition, “Teachers who lack an understanding of evolution and the nature of science may
have negative conceptions and thus be incapable of making informed decisions of acceptance

or rejection of evolutionary theory’” (Grobschedl & Konnemann, 2014, p. 3).

According to Gao and Watkins (2002), the term teachers’ conceptions is referred to as the
overall view and beliefs of teachers of the process of teaching. Oaks (1994) similarly defines

a conception of a subject as the views that learners or teachers hold of a subject and how they
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describe it as a subject. From a phenomenological point of view, teachers’ conceptions of
teaching, act as a framework through which those teachers view, interpret, and interact with
their teaching environment (Jabareen, 2009). In this research study, I use Gao and Watkins

(2002), Jabareen (2009) and Oak’s (1994) definitions of conceptions.

Teacher conception is the general view and beliefs that teachers hold about a particular
phenomenon, in particular, evolution, in the context of my study. Teachers’ conceptions
about a phenomenon may influence their teaching, which can then influence the learner
learning. Essentially, this study explores teachers’ conceptions and dispositions towards
teaching the topic of evolution in schools, as there is research evidence that suggests that
teachers’ views and beliefs about certain subject topics, influence their instructional practices
and that this can ultimately influence learners’ learning and performance (Gao & Watkins,

2002).
2.7.2 Teachers’ dispositions

Knowledge, skills, beliefs, attitudes, behaviours and dispositions impact teachers’
conceptions of the subjects that they teach (Damon, 2005). Damon (2005) describes a
disposition as “a deep-seated component of personality, with roots going back to the origins
of our temperaments and tentacles that bear major import for who we are and who we
become” (p. 3). Ritchhart (2001) describes dispositions as patterns of behaviour, thinking,
and interaction. He maintains that dispositions turn abilities into action, and says that
intelligent performance is not just an exercise of ability. Instead, it is more dispositional in
nature, in that we must activate our abilities and set them into motion. Halverson (2011) says
that disposition is a very different type of learning from skills and knowledge. Dispositions
can be thought of as habits of mind and tendencies to respond to situations in certain ways
(Kirby & Lawson, 2012). Habits of mind and dispositions are closely related concepts, both
pointing to the readiness to act overtly in a given context, therefore, these terms can be used
interchangeably. Halverson (2011) who describes disposition as a trait or character that

defines ‘who we are’ or ‘become’, provides a similar explanation.

“Research on attribution theories demonstrate that the attributions that teachers make to their
learners who are doing poorly, may reflect their beliefs, but hinder their effective
interventions with learners” (Atallah et al., 2010, p. 46). Concurring, Domovic, Vidovic and
Ivanec (2013) point out that Lilian Katz set a framework for the notion of dispositions of
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beliefs teachers hold towards learning. She calls them per-disposition and uses the term
'dispositions' as a summary of actions observed in teachers and learners. The research went
on to define areas and dispositions that a successful teacher needs to manifest. Dispositions
are closely related to skills and practices. For this reason, Bourdieu (1993) stipulates that
disposition is an enduring feature of a personality trait. He explains that disposition could be
referred to as an attitude or attitudinal tendency. Facione (2000) supports Halverson (2011)

and Bourdieu (1993) by suggesting that disposition is a character attribute of an individual.

Atallah et al. (2010) suggest that while disposition is related to emotional intelligence, it goes
beyond to include motivational and cognitive roles that emotions play, when thinking is
triggered by curiosity or passion. For Nelsen (2015), disposition is a cluster of habits to draw
upon modes of responses, within a specific context. Similarly, some authors propose that
disposition is a dimension of personality such as habits of the mind (Mall, 2012), personality
characteristics and recurrent/patterns of behaviour (Raths, 2001) attitudes and beliefs (Siegel,
1999; Ritchhart, 2001) and habits of thinking and doing (Ros-Voseles & Fowler-Haughey,
2007).

Based on these scholars’ definitions and views of disposition, one can suggest that
dispositions are habitual ways of behaving and that only a pattern of repetitive behaviour
should be identified and accepted as evidence of an internalised disposition. Attitude, being
an affective parameter, deals with people’s mental dispositions, feelings, postures and the
like, toward a subject, an object or even an idea (Taiwo, n.d.). Thus, in this study,
dispositions are defined as the attitude an individual has towards something. On that account,
disposition is used synonymously with attitude. Some authors actually refer to disposition as
attitude (Ajzen, 2001). This study therefore examines the teachers’ attitudes (mental

dispositions, feelings, postures) towards teaching the topic of evolution.

2.8 Concluding remarks

In this chapter, I discussed what the curriculum states about the natural science field, as well
as the aims of the Biology syllabus. I also touched on what the literature clarifies about the
acceptance of evolution by different teachers and the factors that play a role in the acceptance
and/or rejection of evolution. The chapter further explained the two main concepts, namely,

conceptions and dispositions, and also looked at the inclusion of evolution in the school
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curriculum. It also deliberates over what the literature discusses on the different pedagogical
approaches and also identifies effective pedagogical approaches that can be applied when
teaching the topic of evolution. All these were explained in the context of the socio-cultural
theory and contiguity argumentation theory, which underpin and guide the study, which I

now discuss in detail in the next chapter.
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CHAPTER THREE
THEORETICAL AND ANALYTICAL FRAMEWORK

3.1 Introduction

The main goal of this study is to explore Grade 12 Biology teachers’ conceptions,
dispositions and pedagogical strategies that they use when mediating learning of evolution. In
this chapter, I thus present the theoretical perspectives that inform this study. According to
Imenda (2014), a theoretical framework assists the researcher in investigating the problem
under study. It also informs the meaning the researcher attaches to the data accruing from the
investigation, for example, in the teaching of evolution in science classrooms in the context

of this study.

Essentially, this study is informed by Vygotsky’s (1978) socio-cultural theory in conjunction
with Ogunniyi’s (2006) Contiguity Argumentation Theory (CAT) as an analytical

framework. I now discuss each of these below.

3.2 Socio-cultural theory

The classroom is a social unit (activity system) composed of learners and teachers with
different cultures. They have different behaviors, beliefs, values and symbols that they accept
generally without thinking about them. It is in the classroom where many social and cultural
practices are learned or developed. For instance, learners interact with one another and also
with the teachers in the classroom. Vygotsky’s (1978) socio-cultural theory describes
learning as a social process of the origination of human intelligence in society or culture
(Lantolf & Thorne, 2007). Wertsch (1993) describes learning as a change in participation
through which one becomes a different person, based on the practices of the settings in which

we find ourselves. As a result, one can say that learning results in development of oneself.

Central to Vygotsky’s (1978) socio-cultural theory is the notion that learning and hence
development entail moving from a social context to an individual understanding. He refers to
this as a social plane (Mortimer & Scott, 2003). Socio-cultural theory stresses the interactions
between developing people and the culture in which they live. The theory further stresses the

role that participation in social interactions and culturally organised activities play in
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influencing psychological development. In support of learning as a social process, the social
cultural theory states that we must remember that the learning conditions of the individual,
the interactions of the individual with the teacher and others learners, and the individual’s

cultural background, all affect the learners’ success in developing and learning.

Classrooms are composed of many learners from different cultural backgrounds. Thus,
teachers should take into consideration these factors when planning their daily lessons, to
ensure that meaningful learning and development takes place. Doehler (2002) insists that
“cognitive development hinges not simply on the involvement in social interaction as such,
but on particular ways of expert guidance and learner participation” (p. 22). Hence, teachers
as mediators of learning should make use of appropriate and effective pedagogical methods.
This could ensure that learners are actively involved and participate during lessons, so that

learning among them can take place.

The development of a learners’ cognition is very important for the learner and social
interactions play a fundamental role in their development. Vygotsky (1978) believes that
everything is learned at two levels. First, through interactions with others, and then integrated
into the individual’s mind. This study focusses mainly on two key concepts of Vygotsky’s

theory, namely, the zone of proximal development (ZPD) and mediation of learning.
3.2.1 Zone of proximal development

Vygotsky’s (1978) theory stresses the idea that the potential for cognitive development is
limited to a ‘zone of proximal development’ (ZPD). The ZPD has become an important
concept for clarifying the relationship between development and instruction. It encompasses

‘internalisation’, ‘semiotic mediation’ and the ‘concept development’.

Vygotsky (1962) introduced the ZPD to criticise psychometric-based testing in Russian
schools. A much-quoted definition of the ZPD from one of the earliest translations of

Vygotsky’s (1978) work is as follows:

The distance between the actual development level as determined by independent
problem solving and the level of potential development as determined through problem
solving under adult guidance or in collaboration with more capable peers. (p. 86)
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This suggests that the ZPD is the difference between the level of development already
obtained and the cognitive functions comprising the proximal next stage of development that
may be visible through participation in collaborative activity (Lantolf & Thorne, 2007).
According to Wood (2001), the ZPD is the gap between what a child is able to do on their
own and what they are capable of with assistance, from a more competent adult. United
Nations Educational, Scientific and Cultural Organisation (UNESCQO) emphasizes that the
zone is the area of exploration for which the learners are cognitively prepared, but require
help and social interaction to fully develop. When a child enters the classroom environment,
their skills and competencies within their individual ZPDs have not yet fully emerged, which
means that the child needs assistance to help them to grasp or understand the concepts. For
that reason, teachers who are more experienced should provide the learners with assistance to
support their evolving understanding of knowledge domains or development of complex
skills. Teachers need to teach evolutionary concepts effectively, as most learners are not
familiar with this concept. They should teach by using appropriate mediational tools, so that
learners can learn the new concepts that they cannot learn on their own. If the topic of
evolution is not taught accordingly, learners might not reach their ZPD, and this can then
affect the performance in evolution, which is a problem. Teachers for this reason play a very

important role within the ZPD (Dixon-Krauss, 1996).

According to Newman, Griffin and Cole (1989), the main goal of education from a
Vygotskian point or perspective, is to assist the learner within their individual ZPDs — to
motivate learners to learn through collaborative endeavours which facilitate problem solving,
that is slightly more difficult than what the learner may achieve on their own. This would
result in the completion of a given activity, which the learner will be able to achieve

individually in the future and consequently this will have raised their level of ZPD.

According to Vygotsky (1962), language plays two important roles in cognitive development.
Firstly, language is a means by which adults or teachers transmit information to learners.
Secondly, language itself is a very powerful tool of intellectual adaptation, as it is a primary
mediational tool. It can be used in classrooms to present the learners with questions,
immediate feedback and a deeper understanding of terminology specific to the subject at
hand. Internalisation, according to Mortimer and Scott (2003) can be evidenced by how
learners talk and communicate about the world they inhabit. It is recognised however, that

this requires effective mediation of learning on the part of teachers. The concept of the ZPD
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as a result, suggests that learning can lead to developmental change and the use of mediation

may influence the learner’s capacity to develop more (Karpov, 2005; Stott, 2016).

3.2.2 Mediation of learning

Vygotsky (1962) believes that meaning is constructed through a combination of language and
its cultural context and that when learners indulge in play, they are adding to their already
existing skills (Bruner, 1977). For Vygotsky, humans are very different from their animal
relations because they bring to the learning environment an evolutionary capacity to adapt
and manipulate their environment, and have consequently built up cultural and historical
tools (Van der Veer & Valsiner, 1991). This collective social history is brought to the
classroom and transferred from learner to learner and from educator to learner, through the
process of mediation. Vygotsky describes the mediational process as being goal directed and
a conscious activity in which the educator creates an environment that is conducive to
learning (Van der Veer & Valsiner, 1991). Vygotsky sees mediation happening with the
assistance of signs and that it is this that gives it its generative quality. This encompasses the
social and cultural qualities of the relationship between the teacher or mediator and the child

(Moll, 2004).

During mediation, teachers are required to support learners in appropriate forms of
socialisation by the use of different mediational tools, until such time that those learners can
reason on their own, which is an essential component of the socio-cultural theory. Language
is intimately tied to actions and this enables the child to internalise their new learning and to
develop levels of self-regulation (Karpov, 2005; Harrison & Muthivhi, 2013). Thomson
(2013) further states that mediation of activities take various forms, such as direct instruction
from the teacher, modelling of behavior and helping learners in structured manners, to

mention a few.

According to Nelson (2008, p. 213), teachers ‘‘should use interactive engagement’ when
teaching evolution in schools. It can help the learners to engage with one another and with the
teachers during the lessons. When learners are engaged with others in conversation or with
the teacher, they can learn and develop well. Mortimer and Scott (2003) explain that the
dialogic-authoritative dimension either entails teachers taking into consideration the learners’
point of view (dialogic communicative approach) or emphasis is placed on the school science

point of view (authoritative communicative approach). That is, in the former there is an
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exploration of different points of view, whereas in the latter there is no exploration of
different ideas. In the case of the interactive/non-interactive communicative approach, talk is
interactive as participation is allowed amongst learners. Contrary to this, if participation is

excluded then it is non-interactive.

Vygotsky (1978) argues that a learner does not develop in a straight line but rather develops
through discontinuity, a replacement of one function by another, a displacement and conflict
of two systems. Psychological tools such as language, signs and symbols mediate higher
mental processes. Adults teach these during their mutual activities and they are internalised
by the learners, thereby working as a further mediation (Karpov & Haywood, 1998). From
the Neo-Vygotskian point of view, mediation does not only create ZPD of new mental
processes, but also creates ZPD of new activities of children, through the conversion of their

goals into motives and actions into activities (Karpov, 2005).

As a result, this encompasses the social and cultural qualities of the relationship between the
teacher and the learners (Moll, 2004). The socio-cultural theory in this study, helped me to
look at pedagogical strategies used by the Biology teachers when teaching evolution.

Furthermore, it shed light on the appropriate teaching strategies for teaching the topic.

3.3 Contiguity Argumentation Theory (CAT)

Constructivism has for some time now informed teaching and learning in most science
classrooms. The focus in recent years has however, shifted from personal to socio-cultural
constructivism, whereby learning is construed within a larger social and situated context
embracing beliefs and values (Lemke, 2001; Wickman & Ostman, 2002), and this perspective
to learning, highlights the importance of social interactions in the learning process. Social
interactions involving arguments and dialogues among peers, are crucial to the performance
of tasks and the development of skills that would not have been attained easily by an
individual alone (Cobb, Yackel, Wood, Nicholls, Wheatley, Trigatti, & Perlwitz, 1991,
Cross, Taasoobshirazi, Hendricks & Hickey, 2008). In addition to Vygotsky’s (1978) socio-
cultural theory, this study is informed by Ogunniyi’s (2007) Contiguity Argumentation
Theory (CAT), to explore teachers' conceptions and dispositions towards teaching the topic of

evolution in secondary schools.
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CAT deals with the nature of interactions between distinctly different thought systems, in the
context of this study, science and creation. It deals with both logical or scientifically valid
arguments as well as non-logical metaphysical discourses. CAT explains a dialogical
framework and the dynamics involved in resolving the incongruities that normally arise when
two or more competing thought systems (in this case teaching of evolution in schools) are
considered together (Ogunniyi, 2007). During the teaching of evolution or reading scientific
material on evolution, the two contiguous thought systems (science and creation) clash and as
a result, an intra-dialogue (a dialogue within an individual) ensues as the individual attempts

to resolve the conflict.

Biology teachers are challenged when they have to teach the topic of evolution, as many
learners come from a creationist background, and they must be taught about evolution, which
is the opposite of what the learners know on how the earth evolved. Teaching of evolution in
schools is a very controversial issue due to conflicting thoughts, for teachers and learners.
Thus, when teachers’ conceptions and dispositions towards teaching the topic of evolution in
schools are juxtaposed, it may result in some sort of dialogue, to find some meaningful form

of co-existence.
According to Ogunniyi (2006), within the framework of contiguity principle, there are at least

five discernible cognitive states: the dominant, suppressed, assimilated, emergent and

equipollent. These are briefly described in the table on the next page:
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Table 3.1: Cognitive states within the Contiguity Argumentative Theory

Cognitive states | Description of the states Relevance to my study on
evolution
Dominant A dominant state arises when the salient [The analysis of data will focus

assumptions of one thought system are  |on finding the dominant
portrayed more convincingly than those [teachers' conceptions towards
of the competing system. teaching evolution in school.

Suppressed The system of thought is not warranted; |The analysis of data will focus
it is less adaptable to an arousal context. |on finding the suppressed
teachers' conceptions towards
teaching evolution.

Assimilated The system of thought is seen as inferior |The analysis of data will focus
to a dominant one and hence the former |on finding the assimilated
capitulates to the latter. teachers' conceptions towards

teaching evolution.

Emergent Knowledge is lacking or is not well The analysis of data will focus
formed and because of the appeal the on finding the emergent
new knowledge has, a new schema based [teachers' conceptions towards
on the new perception evolves. teaching evolution.

Equipollent Two competing ideas are exacting equal |The analysis of data will focus
intellectual force in a given context. on finding the equipollent

teachers' conceptions towards
teaching evolution.

(Adapted from Ogunniyi, 2005 — Contiguity Argumentative Theory (CAT))

Ogunniyi (2007) contends that the five cognitive states above exist in a dynamic flux and can
change from one to another depending on the arousal context. In this study, the five states of
cognition were used as analytical tools. Teachers' views on teaching evolution can be

categorised as follows:

e A teacher with dominant views on evolution, will be regarded as a total
believer of evolution, and therefore suppress views on creation;

e A teacher with suppressed views on evolution, will be regarded as a total
believer of creation, and therefore suppress views on evolution;

o A teacher with an assimilated view will tend to adhere to the dominant

worldview;
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e A teacher with emergent views on evolution, has no prior knowledge of a
given phenomenon, which means the teacher is border crossing between these
views resulting in new ways of thinking; and

e A teacher with equipollent views holds both views together, as both views
have equal cognitive power and co-exist without logical connection. That

teacher believes in both creation and evolution.

CAT attempts to establish some intellectual bridge between distinct knowledge systems, for
example, in this case science and creation, by construing such systems as dynamic and
context bound. CAT interprets the different schemas as dynamic, since a given schema has
the potential to change from one schema to another, depending on the context in vogue. Thus,
CAT is deemed as an appropriate theory, as it is useful in identifying teachers’ cognitive
stages, and therefore provides a useful lens for this study's aim at exploring teachers'

conceptions on teaching the topic of evolution in schools.

3.4 Concluding remarks

In this chapter I discussed Vygotsky’s socio-cultural theory as well as Ogunniyi’s CAT,
which T use as lenses to analyse my data in this study. The chapter thus deliberated on the
role of teachers as mediators in the facilitating of learning among learners, so that they can
reach their ZPD from a socio-cultural perspective. It also discussed the contiguity
argumentation theory (CAT) which explains a dialogical framework and the dynamics
involved in resolving the incongruities that normally arise, when two or more competing

thought systems (in this case teaching of evolution in schools) are considered together.

In the next chapter, I discuss the research design and methodology used in this study.
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CHAPTER FOUR
RESEARCH METHODOLOGY

4.1 Introduction

The goal of this study is to explore Grade 12 Biology teachers’ conceptions, dispositions and
the pedagogic strategies that they use, when mediating learning of evolution. The study also
aims at examining possible enablements and/or constraints, when Grade 12 Biology teachers
mediate learning of evolution. Thus, this chapter gives some details on how I carried out the
research and explored the research topic and the research questions. I further discuss the
research orientation or the research design and the methods used to collect, analyse, discuss
and interpret the data. I also explain the different techniques used to generate data. Validity

and trustworthiness issues are also discussed.

4.2 Research orientation

This study is underpinned by an interpretive paradigm as I sought to understand the opinions
of human experience (Cohen et al., 2011). In other words, the research describes and tries to
understand how people make sense of their world and how people make meaning of their
particular actions. According to Bertram and Christiansen (2015), in an interpretive paradigm
“researchers make interpretations with the purpose of understanding human agency,
behaviours, attitudes, beliefs and perceptions” (p. 26). My research objectives and questions
point to an interpretive approach, to get a clear understanding of socio-cultural practices
within the context of the Biology classroom, with a focus on evolution in particular. Henning,
Van Rensburg and Smit (2004) state that phenomena and events are understood through
mental processes of interpretation, which are influenced by, and interact with, social context.
This is in agreement with the ideals of the socio-cultural theory, which is my theoretical

framework in this study (see Section 3.2).

Thus, using an interpretive paradigm allowed me to understand how teachers make sense of
phenomena, such as the teaching of evolution in their classrooms. This paradigm further
helped me to understand teachers’ actions towards teaching evolution. It also allowed me to
gain insight into why teachers use particular strategies in mediating learning of the topic of

evolution and its concepts. Within the interpretive paradigm, a case study uses a mixed-
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method design (quantitative and qualitative data generated). The case study approach used

and the mixed-method design, will be discussed below.

4.3 Case study

Patton (1990) observes that case studies become particularly useful where one needs to
understand a particular group of people, a particular problem, or a unique situation in great
depth, and brings out the issue of context and history of the issue under investigation. Stake
(1995) explains that a case study enables the collection of information that is specific to the
particular case and that the idea of a case study, is to understand a particular case under study.
Denzin (1989) argues that case studies will often be the preferred method for interpretive
research because they are epistemologically in harmony with the reader’s experience and thus

to that person’s natural basis for generalisation.

Ary, Jacobs, Razaviech and Sorensen (2000) state that a case study seeks to understand the
whole individual or phenomenon in the totality of that individual or phenomenon’s
environment. Not only the present actions of an individual, but his or her past environment,
emotions and thoughts can be provided. A case study therefore enables the researcher to
describe a particular case in depth, in detail, in context, and holistically (ibid.). Cohen et al.
(2007) define a case study as a study of a case in context. Cohen et al. (2007) concur with
Ary et al. (2006), who explain a case study as an investigation of complex, dynamic and

unfolding interactions of events and human relations in a unique instance.

Clough and Nutbrown (2007) argue differently as far as generalisation of a case study is
concerned. To them case study results are particular to a context and can therefore not be
generalised because they cannot be replicated in different settings. Le Roux (2001) seems to
support this view, when she indicates that data acquired in a case study provides a description
of current conditions and that a series of case studies (one or more) may reveal information
that might help in forming a new idea for further research. This means that the results cannot
be generalised, but are context based and are useful for further investigation of the issue

revealed.

My research study is a case study of six secondary schools in the Hardap and 12 secondary

schools in the Khomas region (see Section 3.4). It is a case study, as I was trying to
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understand what teachers really do in their real life situations, and this makes my study
qualitative in terms of methodology. Additionally, the case in this study is a group of Grade
12 Biology teachers, their views and attitudes towards teaching evolution and the pedagogical
approaches they implement during mediation. The unit of analysis comprised the teachers’
conceptions and dispositions towards the teaching of evolution, which was framed by the

contiguity argumentation theory (see Section 3.3).

This case study also focused on pedagogical strategies used by Biology teachers when
mediating evolution and the socio-cultural theory provided an appropriate framework (see
Section 3.2). Furthermore, it would help me in identifying the enablements and constraints

that teachers face, when mediating evolutionary concepts to Grade 12 Biology learners.

As stated earlier, the study is underpinned by an interpretative paradigm, and within the
interpretative paradigm, a case study using a mixed-method design (quantitative and
qualitative data generated) was adopted. In a mixed-method research, both quantitative and
qualitative data are generated. The quantitative data was analysed to answer my first research
sub-question, while the qualitative data was analysed to respond to all four of my research

sub-questions.

4.4 Research goal and questions

The main goal of this study was to explore Grade 12 Biology teachers’ conceptions,
dispositions and pedagogic strategies that they use when mediating the learning of evolution.
The study also aimed at examining possible enablements and/or constraints when Grade 12
Biology teachers mediate learning of evolution. To achieve this goal, the following questions

guided the study:

4.4.1 Main question:

What are Grade 12 Biology teachers’ conceptions, dispositions and pedagogical strategies

that they use when mediating learning of evolution?

4.4.2 Sub-questions:

1. What are Grade 12 Biology teachers’ conceptions and dispositions towards teaching

the topic of evolution?
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2. What factors influence Grade 12 Biology teachers’ conceptions and dispositions
towards teaching the topic of evolution?

3. What pedagogic strategies do Grade 12 Biology teachers use when mediating learning
of evolution?

4. What are the possible enablements and/or constraints when Grade 12 Biology

teachers mediate learning of evolution?

4.5 Sample of the population

Teachers from the two regions completed 15 questionnaires. Six teachers (40%) from the
Hardap region completed the questionnaire, while nine (60%) were completed by teachers
from the Khomas region. A summary of the biographical information of the teachers involved

in this study is presented in Table 4.1.
4.5.1 Biographical information of the teachers

Teachers from the two regions completed 15 questionnaires. Six teachers (40%) from the
Hardap region completed the questionnaire, while nine (60%) were completed by teachers
from the Khomas region. Table 5.1 below provides a summary of the biographical
information of the teachers involved in this study. The 15 questionnaires were numbered
from one to 15 and were given codes. For example, questionnaire one was given the
following code T1Q1M, whereby Ti in the code stands for teacher one, while Q; stands for the
questionnaire number. The last letter in the code represents the teachers’ gender. That is, if
the last later in the code is an F, then it means that the teacher who completed that
questionnaire is female; whereas if the code ends with an M, then it means that the teacher

who completed that specific questionnaire is a male teacher.

Table 4.1: Biographical information of the teachers

Biographical | Category Teacher’ codes Frequency
information
Age 20-25 TsQoF; T1QuF 2
26 - 30 TiQiM; T10QuoF; T13QisM 3
31-35 TQ7F7; TsQsF; T15QisF 3
36 —40 T2Q2F; TGQGF 2
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41 -45 None 0

46 - 50 T3QsF, T4Qu4F; TsQsM; T12Q12F; T14Q14F 5

Gender Female T2Q2F; T3Q3F; T4Q4F; TGQGF; T7Q7F; TgQgF 11
ToQoF; T10Q10F, T11Q11F; T12Q12F, T14Qu14F

Male TiIOIM; TsQsM; T13Q13M ;T1s QisM 4
Home Language Oshiwambo TiQiM.T11Qu1F. ToQoF. TsQgF. T,Q-F. T15Q1sM 6
Afrikaans TeQeF. TsQsM. T2QoF; T12Q12F. T14Q14F 5
German T10Q10F; T13Q13M 2
Nama T3QsF [ T4Q4F 2
Religion Christianity TiOiM; T2Q.F; T7Q7F, TsQsF; ToQoF. T10Q10F; 11

T1QuF, T12Q12F; T13Q13M; T14Q14F; T15Q1sM

Lutheran T3Q3F T4Q4F; T5Q5M; TstF N 4
Qualifications B.Ed T12Q12F; T2Q2F; TstM; T4Q4F 4
B.Ed (Honours) T1Q1M; T7Q7F; TgQgF; TQQQF; T10Q10F; T11Q11F; 11

T12Q12F; T13Q13M; T14Q14F; T15Q1sM

B.Sc T3Q3F 1

From Table 4.1 above, six Oshiwambo speaking teachers completed the questionnaire and
five were completed by Afrikaans speaking teachers. Of the remaining questionnaires, two
were completed by German speaking teachers and the other two were completed by Nama
speaking teachers. Additionally, among the teachers who completed the questionnaires, 11

were Christians (73%) while the remaining four were Lutherans (27%).

Pertaining to qualifications, more than a third (67%) of the teachers hold a Bachelor of
Education (Honours) as their professional qualification. While four of the remaining five
teachers hold a Bachelor of Education, the remaining teacher holds a Bachelor of Science

(micro-biology) qualification.
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The graph below shows a summary of the above explanation on teachers’ teaching

experiences in general and their teaching experiences in Biology.

Figure 4.1: Teachers’ teaching experience

Five teachers were in the age group of above 50 and had teaching experience of 18 years and
more. Of these five teachers, four of them had taught Biology for 23 years and more, while
one teacher had been teaching Biology for 13 years. Two teachers were in the age group
between 36 to 40 years and both had six years of teaching experience and had been teaching
Biology for the past six years. Three teachers were in the age group of 31 to 35 years, one of
whom had 13 years of teaching experience and had taught Biology for two years. The other
two teachers had 11 years of teaching experience and had taught Biology for six years. Three
teachers are in the age group between 26 to 30 years. These teachers had five years of
teaching experience, and had been teaching Biology for five years. Lastly, the other two
remaining teachers who were in the age group between 20 to 25 years had two years of

teaching experience and had only taught Biology for one year.

The semi-structured interviews were conducted with two female Biology teachers. The one
teacher who is from the Khomas region, holds a Bachelor of Science degree, while the other
teacher who is from the Hardap region holds a Bachelor of Education degree. Five teachers
were observed, two Biology teachers from the Hardap region and three Biology teachers from
the Khomas region. All the teachers who were observed have Bachelor of Education degrees

and have taught Biology for three years and more.
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4.6 Data collection techniques

For my main study, I used three methods to gather data, namely: survey questionnaires,
interviews (semi-structured and stimulated recall interviews) and observation (only one
lesson was videotaped). The use of a variety of data collection techniques afforded me an
opportunity to triangulate my data (Cohen et al., 2011). Triangulation involves using more
than one method to gather data with the aim of improving the validity (ibid.). Additionally, I
also used document analysis to strengthen the context of the study. I now discuss each of my

main data gathering techniques below.

4.6.1 Questionnaires

According to Cohen et al. (2011), a questionnaire is a useful data gathering tool because it
provides structured data. Additionally, it can be completed without the researcher being
present and it is generally easy to analyse. Lending support, Bertram and Christiansen (2015)
define a questionnaire as a sequence of listed questions for the respondents or participant to
answer. Cohen et al. (2011) suggest that open-ended questions enable respondents to answer
in their own words, and are more suitable for sensitive topics. My questionnaire was thus
composed of open-ended and closed-ended questions (see Appendix 6) and was divided into

five parts.

Part A was mainly composed of the teachers’ demographic profile. Part B mainly focused on
the teachers’ conceptions and dispositions towards the topic on evolution, while the third Part
C focused on the teachers’ content knowledge and the complexity of the topic. Part D focused
on teachers’ teaching strategies or approaches they use when teaching evolutionary concepts.

Finally, Part E was the general comments section.

However, the success of a good questionnaire lies in piloting it many times, to avoid
ambiguous questions and to refine and revise questions. Thus, a pilot study questionnaire was
done with two teachers from the Hardap region. This was useful in informing me about what
kind of questions to add and remove, as well as what questions to include in my interview

schedule.

After the pilot study, I made two changes to the questionnaire. The first change I made was to

separate Part C from Part D, since this section was too long. I also changed questions based
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on teachers’ knowledge and the complexity of the topic, from open-ended to closed-ended
questions, in order to get specific answers to the questions. For this reason, I can say that the
pilot study carried out with the two teachers in the Hardap region, was very useful for my

study.

I distributed 25 questionnaires to both regions - the Hardap region and Khomas region. Of all

the 25 questionnaires that I distributed, only 15 questionnaires were returned, which is 60%.

An advantage of using questionnaires lies in the fact that they can be completed
anonymously, which gives teachers the freedom to be open about their feelings and
perceptions, without fear. It is also very time-effective, as a large number of people can be
reached at minimum expense — in this context, the different Grade 12 Biology teachers in the

Hardap and Khomas regions, each got the questionnaire on the same day.

Notwithstanding, one of the disadvantages of questionnaires is that participants can complete
them in a rush or haphazardly, and for that reason fail to provide well detailed and essential
rich information expected. Questionnaires also lack validity, which is also a disadvantage, as
there is no way one can tell how ‘truthful’ the participant is being or how much thought has
gone into the participants’ responses (Cohen et al., 2011). The language used in the
questionnaire can also be a barrier, as the words used might not be clear enough to the

respondents.

When I came to collect the questionnaire three days after I had distributed them, some
teachers in the Hardap region had not completed them, complaining that the questionnaire
was too lengthy and thus they had no time, as they were overloaded with too much school
work. One teacher refused to complete the questionnaire because she did not want to be

associated with anything to do with evolution.

The teachers answered the questions well in the questionnaire, as more than a third of the
teachers answered the entire questionnaire, without leaving out some questions. The
questionnaires enabled me to get information about the different teachers’ conceptions and
their dispositions towards the teaching of evolution. It further helped me identify why certain
teachers have different attitudes towards the teaching of evolution. The questionnaire also

allowed me to generate some responses on the different teaching strategies teachers were
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using and why they were using those approaches when teaching evolution. Through the
questionnaires, I was also able to gather information about the factors that enable and/or
constrain teachers when mediating learning of evolution. Most importantly, data from the
questionnaires helped inform me as to what questions to ask during the semi-structured

interviews, with a smaller sample of about four teachers.

4.6.2 Interviews

According to Bertram and Christiansen (2015), “an interview is a conversation between the
researcher and the respondent” (p. 80), though it is different from an everyday conversation
in that the researcher is the person who sets the agenda and asks the questions. McMillan and
Schumacher (2006) regard an interview as a purposeful interaction usually between two
people, focusing on one person trying to get information from the other person. Interviews
enabled the participants in my study to express themselves from their own point of view.
With reference to the benefits of interviews, Cohen et al. (2011) state that an interview is a
flexible tool of collecting data and that they help to provide an opportunity for the interviewer
and the interviewee “to discuss their interpretations of the world in which they live, and
express how they regard situations from their own point of view” (p. 409). The advantage of
the interviews with the teachers was that it was easier for me to make the questions clearer, as
I was present. It was a good method to use, as it helped me to gain in-depth data from the
teachers. I used semi-structured and stimulated recall interviews and I discuss each of these

below.

4.6.2.1 Semi-structured interviews

A semi-structured interview is flexible, allowing new questions to be brought up during the
interview based on the interviewee’s responses. It is eminently suited to exploring views,
experiences and attitudes of participants. It is about searching for meaning and understanding
(van der Mescht, 2011). Leedy and Ormrod (2005) state that interviews allow the researcher
to investigate and prompt things that one cannot observe. They further note that, through
semi-structured interviews one can probe an interviewee’s thoughts, values, prejudices,
perceptions, views, feelings and perspectives. It is in this context that I conducted semi-
structured interviews with the Biology teachers. I developed an interview schedule to guide
the interview (see Appendix 5). In my study, this allowed me to explore teachers’
conceptions and dispositions towards teaching of the topic of evolution. Cohen et al. (2011)

describe a semi-structured interview as a verbal exchange of views, ideas and information,
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where an interviewer attempts to elicit information from another person by asking prepared
questions. The main purpose of the semi-structured interviews was to get more insight from

the teachers regarding the teaching of the controversial topic of evolution.

The interviews were also conducted to probe participants’ (teachers) understanding of
evolution, how their religious beliefs and other factors influence their views and attitudes
about evolution and any sensitivities about teaching evolution, in secondary schools. The aim
of the interview was to enable teachers to express themselves in their own words, express
their feelings, preferences and priorities, rather than those of the researcher. During the
interviews, each teacher was asked questions that allowed them to reflect on their conceptions
and dispositions towards the teaching of evolution. Probing was done when participants did
not answer the question, or when a key point was raised that needed further clarification. All
interviews were planned for the afternoons so that there would be no conflict with teaching

activities, or core functions of the school.

However, I am aware that an interview has certain limitations as Bell (1993) identifies it as a
highly subjective technique and therefore there is the danger of bias. Despite this
shortcoming, I found using interviews valuable, particularly because of the semi-structured
interview format that I deployed. By using the semi-structured interviews, I was able to get
detailed and rich responses from the respondents. These interviews enabled the respondents
to have the freedom to engage in rich conversations through which they could easily explore

their thoughts, without the fear of being limited by closed questions.

The semi-structured interviews were conducted with two teachers. Each interview lasted for
about 15 minutes before I did the observations. This was done because I wanted to get the
teachers insight, and then go observe them to check if they were practising what they had said
during the interview. I had planned to interview at least two teachers from each of the two
regions, but I only managed to interview two teachers, one from the Khomas region and one
from the Hardap region, respectively. Two female teachers (T1 and T2), were interviewed.
T1 who is from the Khomas region, holds a Bachelor of Science degree, while T2 who is
from the Hardap region, holds a Bachelor of Education. The second teacher from the Hardap
region that I had asked to interview, said she was busy preparing to write her learners licence,
so she could not make time for the interview session. The teacher from the Khomas region

who had agreed to the interview, changed her mind when it was time for the interview to take
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place. I promised her anonymity and that every precaution would be taken to protect her
identity using the standards set by Rhodes University in this regard. Her reason was that she

was not comfortable, and did not want to be recorded.

Drawing on Clough and Nutbrown (2007), permission was requested from participants to use
an audio recorder to obtain interview data and to avoid losing some comments. The audio
recorder was used to capture the respondents’ unique expressions as well as to enable me to
transcribe the interviews. The audio recorder is convenient, as the researcher can then
concentrate on eliciting responses without losing what is being said, while taking notes.
Using an audio recorder is less time consuming as well, as one can sustain the interview

sessions without pausing for note-taking.

Teachers’ names were not attached to the interview quotations but were given transcription
indices (T1 and T2) to protect their identities, in case they wished to provide sensitive data.
The duration of the interviews varied from 14 to 18 minutes, depending on how the
participants responded. All the interviews were conducted at schools, for the comfort of the
teachers. During the interviews I used probing to gain more information from the teachers.
The one teacher (T1), did not like it when I was asking more questions (probing) and she said
“Ag Henry you are asking too many questions” . Before I responded to her comment, I paused
the recorder and then explained to her the importance of probing. I told her that T wanted to
gain more clear answers from her. She then understood why I was probing and we then

continued with the interview.

4.6.3 Observation

Observation is one of the techniques I used to generate data from the participant teachers at
the different schools during my study. During observation the researcher goes to the site of
the study, which in this case is the classroom and observes what is actually taking place there.
According to Cohen et al. (2007), observation is the technique researchers use to generate or
gather live data in a social situation and this technique resonates with Vygotsky’s socio-
cultural theory, which is my theoretical framework in this study (see Section 3.2). In other
words, this allows the researcher an opportunity to look directly at what is taking place in the
classroom, rather than relying on second-hand information. Stake (1995) indicates that the
importance of using observation is to increase understanding of the case being studied. Bell

(1993, p. 109) notes that “direct observation may be more reliable than what people say in
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many instances. It can be particularly useful to discover whether people do what they say
they do, or behave in the way they claim to behave. In addition, observation allowed me to
pick up information that I did not think of when I was planning my research. Cohen et al.
(2007) state that there is a huge difference between what people say and what they do and I
agree with them. Hence, observation really offered a reality check, as I was able to observe

and see what and how things were done in the classroom context.

I am aware of the weaknesses of the observation method, as noted by Simpson and Tuson
(2003), that observation has a high demand on time, effort and resources. I went about
solving this weakness by piloting my observation and procedures so that I could make a fair
estimate at the outset, of how long the data collection process might take. That also helped
me plan the study within the limits of my resources. Simpson and Tuson (2003) further note
that observation is susceptible to various factors, one being bias, which might occur either
because the observer records what he or she thought occurred, rather than what actually took
place, or because of the observer’s lack of attention to significant events. To solve this
weakness, classroom observation was done in conjunction with informal follow-up

discussions.

In light of the above idea, five Grade 12 Biology lessons were observed: three lessons from
two teachers from the Hardap region and three lessons by three different teachers at three
different schools in the Khomas region. I initially planned to observe at least three lessons
from each teacher, but it did not go accordingly. I could not observe more lessons from these
teachers, as at the time of data collection, many teachers were done with teaching and were
preparing the learners for the examinations. The duration of the lessons in the Hardap region
schools changed day by day, as some days the lessons were 35 minutes and others they were
45 minutes. The reason for this was that the schools were using a seven-day cycle timetable.
For some days the school day had seven periods, while on other days the school had eight
periods. On a school day with seven periods, the lessons were 45 minutes, while on a school
day with eight periods, the lessons were shorter and thus only 35 minutes. This was the main
reason for the differences in the lesson durations in the Hardap region. While in the Khomas

region, all the lessons I observed were 35 minutes.

As a non-participant observer, I tried to minimise description associated with my presence,

by taking a seat at the back of the classroom and not saying anything during the lessons.
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There was a conscious effort to observe other unexpected or unanticipated actions and
utterances which might give clues, as participants were responding to changes in the teaching
methods (Cohen et al., 2007). The primary focus during lesson observation was to understand
the teachers’ interactions with the learners and teaching methods being used. Observations
also had to focus on events as they occurred in the Biology classroom; for example, verbal
interactions between teachers and learners, the number of learners in the classroom, the
teaching and learning materials used to present evolution lessons and the seating
arrangements in the classrooms. | further looked at how teachers communicated with the
learners with reference to the four aspects of the communicative approach, namely:
dialogic/authoritative and interactive/non-interactive, as advised by Mortimer and Scott
(2003). | took notes of any written work on the chalkboard and transparencies, as well as any
teaching aids used. It was also necessary to observe the teachers’ non-verbal gestures to see
how confident they were in presenting the lesson and as an indicator of interaction. | also
observed specific factors that influenced the lessons (for example class size, resources used,
time spent on tasks) to provide further perspective on the enabling and constraining factors of

evolution implementation.

4.7 Data Analysis

Data analysis is described as a process of bringing order and reducing large amounts of data
to make sense of them (Bertram & Christiansen, 2015). The research generated a lot of data
through questionnaires, interviews and observation. Data analysis included identification of
sub-themes, which were inductively derived from the data. The identical sub-themes were
then linked and formed themes. Thereafter, the different themes were grouped to form
analytical statements. Each theme was then discussed in more detail. As this was a mixed-
method research, both quantitative and qualitative data were generated. The quantitative data
was analysed to answer part of research question one, while the qualitative data was analysed

to respond to research sub-question one, two, three and four.

4.7.1 Approach to quantitative data analysis

Exploratory data analysis using frequency, percentages and cross tabulation (Cohen et al.,
2011; Bertram & Christiansen, 2015) were used to describe the data. Exploratory data
analysis is usually descriptive and mostly concerned with reporting the data itself without

making inferences (Cohen et al., 2011). It makes use of graphical presentation of data such as
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bar charts (Cohen et al., 2011; Christensen et al., 2015). Bar charts are pictorial, vertical,
presentations of categorical variables/data (Cohen et al., 2011). In this study, the percentages
for each frequency of teachers’ responses were represented using bar graphs and pie charts. It

represents teachers’ views towards the teaching of evolution to Grade 12 learners.

4.7.2 Approach to qualitative data analysis

The method of qualitative data analysis chosen for this study was content analysis. According
to Mayring (2000), content analysis is a method for summarising or reducing any form of
data by counting various aspects of the content. Qualitative data can be analysed by placing it

into themes and categories (Merriam, 2009).

Content analysis was used to analyse data from the questionnaires, semi-structured interviews
and classroom observations. As the study used questionnaires, semi-structured interviews
and classroom observation, content analysis was used to transform answers from the
questionnaires, transcribed interviews and classroom observations (stimulated recall
interviews). One of the strengths of content analysis is that it provides a way of extracting
information from a wealth of real-world situations (Mayring, 2000). Data generated from the
questionnaires, semi-structured interviews and classroom observations were transcribed.
After transcription, the data from the questionnaires, semi-structured interviews and

classroom observation, were studied thoroughly and analysed inductively.

Inductive analysis is primarily a form of pattern recognition within data, where themes or
concepts are derived through the reading and interpretation of raw data (Cohen et al., 2011).
As the data was studied it was colour coded to identify sub-themes. The overlapping sub-
themes were than linked to form themes. Themes communicated the reality obtained from the
questionnaires, interviews and classroom observation in an effort to explain teachers’
conceptions, dispositions and pedagogic strategies, when mediating learning of evolution.
The themes further communicated the factors that enable and constrain the effective teaching

of evolution in these schools.

The socio-cultural theory guided me to focus on mediation as | categorised data into forms of
semiotic mediation, associated with teaching. These included language, concepts, signs, prior
knowledge, pictures, diagrams, posters and models. These mediational tools guided me
during my observations, to see what mediational tools the teachers used during the teaching
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of evolution. It also guided me during the interviews to discuss the efficiency of using
different mediational tools to enhance learning. Additionally, for my observations, I also used
Mortimer and Scott’s (2003) four communicative approaches discussed earlier (see Section

3.3.2).

4.8 Validity and trustworthiness

According to Bassey (1999), validity is the extent to which a research fact or finding is what
it is claimed to be. To ensure validity and trustworthiness in this study, I made use of
triangulation in my data gathering process. According to Cohen et al. (2007), “triangulation
techniques in the social science attempt to map out, or explain more fully, the richness and
complexity of human behaviour by studying it from more than one standpoint” (p. 141). In
this study, I made use of different methods (questionnaires, interviews and observation) to
gather data in order to enhance validity in my study. Triangulation is the using of more than
one method to gather data and is a powerful way of demonstrating concurrent validity.
Triangulation reduces the risk of chance associations and systemic bias, as it relies on
information collected from a diverse range of individuals, teams and settings, using a variety
of methods (Maxwell, 1992). Triangulation thus helps one to detect errors made in the
analysis of the data gathered. Cohen et al. (2007) further suggest that exclusive reliance on
one method is likely to bias or distort the researcher’s picture of the particular slice of reality

being investigated.

For instance, if I only believe in teachers’ words or statements they tell me during the semi-
structured interviews on the pedagogical strategies they use when teaching evolution, I might
miss out on the reality of what is actually happening in the classroom, if I do not conduct
classroom observation. Thus, triangulation is very important in research, as it assists in
validating the data collected. There are different kinds of triangulation methods, but for my
study I only used survey questionnaires, interviews (semi-structured interviews and
stimulated recall interviews) and observations (including a videotaped lesson). Watching the
videotape with the teacher about the lesson plan was also a form of validation of what really
happened in the class. Piloting the questionnaire with two teachers assisted in testing the
efficacy of the questionnaires, to test and see if the questions were clear for the participants.
This piloting of the questionnaires also served as a validation technique. The stimulated recall

interview also became a validation technique. Some scholars also use member checking,

59



whereby the researcher gives the transcripts to the participants, for them to see that the

researcher has accurately captured what they said.

4.9 Ethical considerations

I have followed the normal procedure in this type of research with regards to ethical
consideration, as honouring the ethics in research is important to ensure that the validity of
the research is not threatened. Cohen et al. (2011) alert researchers to the importance of
seeking the cooperation and consent of all individuals that take part in social research. I
therefore sought permission from the Directors of Education in both the Hardap and Khomas

regions.

Once permission was obtained from the Regional Directors (see Appendix 1), I sought formal
permission from the school principals (see Appendix 2), and the Grade 12 Biology teachers
(see Appendix 3) of the different schools, by visiting them to make appointments and to
present the letters of permission from the regional office. During these visits, I outlined my
plans and explained the nature and purpose of the research. The letters clearly stated that the
study was for the purpose of obtaining my Master in Science Education degree, as well as to
improve things in the regions, where possible. The letter stipulated clearly that all
information gathered would be treated as confidential and that participation in the research
investigation was voluntary. All consenting participants were guaranteed anonymity at all
times and were fully informed of their rights and the benefits of their participation in the
research investigation. I further informed them that they had the full right to withdraw from
further participation at any time, if they felt like it.

4.10 Limitations

This study involved only two regions out of the 14 and hence its findings cannot be
generalised to all 14 regions. However, it points out issues that need to be addressed and
possibly improved, and these could be applied to any school, irrespective of its location or
region. One of the serious limitations of the study was that only two teachers were
interviewed as all the other teachers that were approached did not want to be recorded. If

more teachers could have been interviewed, that would have further authenticate the findings.
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Findings emerging from this research may be available to any interested party forming part of

the community involved in the research.

4.11 Concluding remarks

This chapter described the research design which entailed a qualitative interpretive paradigm
used to investigate Grade 12 Biology teachers’ conceptions, dispositions and their pedagogic
strategies when mediating learning of evolution. The chapter further described the different
data-gathering techniques employed, namely: survey questionnaires, interviews (semi-
structured and stimulated recall interviews) and observation. Lastly, the chapter took into
consideration the validity and trustworthiness, ethical considerations, and limitations of the
study, and explained the methods used in the data analysis and interpretation stages, to draw

conclusions from the findings.

In the next chapter, I will present, analyse and discuss the quantitative and qualitative data

from the survey questionnaires.
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CHAPTER FIVE
DATA PRESENTATION, ANALYSIS AND DISCUSSION

5.1 Introduction

The main goal of this study is to explore Grade 12 Biology teachers’ conceptions,
dispositions and pedagogic strategies when mediating learning of evolution in the Hardap and
Khomas regions. In this chapter, I present, analyse and discuss the quantitative and
qualitative data from the questionnaires. This chapter commences by outlining the teachers’
profiles or information. This is followed by the presentation, analysis and discussion of the
quantitative data from the questionnaires. Lastly, I present, analyse and discuss qualitative
data from the questionnaires (open-ended questions). Both the quantitative and qualitative

data provided answers to my research sub-questions 1 and 2:

e What are Grade 12 Biology teachers’ conceptions and dispositions towards teaching
the topic of evolution?
e What factors influence Grade 12 Biology teachers’ conceptions and dispositions

towards teaching the topic of evolution?

5.2 Quantitative data from the survey questionnaire

Quantitative data were generated from the questionnaires composed of five different sections
or parts. Each section had its own respective quantitative data and it is thus presented in that

order (see Appendix 6). Furthermore, the quantitative data are presented in tables and graphs.

5.2.1 Quantitative data

Quantitative data from Part B of the questionnaire were analysed and presented in graphs.

Thereafter, a discussion on what the graphs illustrate is provided.

5.2.1.1 Teachers’ views towards evolutionary statements

Table 5.1 shows a summary of how the 15 teachers responded towards the different
evolutionary statements, based on the origin of life. Data for each statement is presented in a

graph and then discussed.
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Table 5.1: Summary of teachers’ conceptions and dispositions towards evolution

Statements Strongly | Agree | Not | Disagree | Strongly
Agree sure Disagree
a) It is certain that the origin of life 5 2 2 2 4

resulted from natural phenomena.

b) The origin of life may be explained 0 2 3 3 7
by natural phenomena without
considering the hypothesis that God
created life.

¢) The origin of life may be explained 7 4 2 2
by natural phenomena that are

governed by God.

d) It is certain that God created life. 12 1 1 1 0
e) Science and religion should be 6 1 2 6
separate.

f) Science and religion should be 6 1 2 1 5
integrated.

g) A person can hold a scientific view 8 4 2 1
of nature and be religious at the same

time.

Figure 5.1 below shows a summary of teachers’ responses towards the first two evolutionary

statements A and B (see Appendix 6).
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Teachers' conceptions on evolutionary statements

mStrongly Agree

- mAgree
m Not sure
m Disagree

Itis certain that the origin of life resulted  The origin of life may be explained by mStrongly Disagree

from natural phenomena. natural phenomena without considering
the hypothesis that God created life.

Evolutionary Statements
Figure 5.1: Teachers’ conceptions on thefirst two statements A and B

Figure 5.1 shows that seven teachers (47%) agreed with the first statement which states that it
is certain that the origin of life resulted from natural phenomena, while two teachers (13%)
were not sure. The remaining six teachers (40%) disagreed with the statement. It further
shows that two teachers (13%) agreed that the origin of life may be explained by natural
phenomena without considering the hypothesis that God created life, while three teachers
(20%) were not sure. The remaining 10 teachers (67%) disagreed with the statement. It could
be deduced that these teachers believed that God was involved in the origin of life, and that is
why they disagreed with the given statement. It can also be further argued that many teachers
were against this statement because they are Christians and Christians strongly believe that

God created everything on earth.
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Figure 5.2 below shows a summary of the teachers’ responses towards the third and fourth

statement C and D (see Appendix 6).

Figure 5.2: Teachers’ conceptions on the third and fourth statements C and D

Figure 5.2 shows that 11 teachers (73%) agreed that the origin of life may be explained by
natural phenomena that are governed by God, while four teachers (27%) disagreed with this
statement. Once again, the majority of the teachers indicated that they were Christians and
agreed with this statement because God is involved. The figure further indicates that 13
teachers (87%) agreed with the statement that it is certain that God created life, while one
teacher was not sure and another teacher disagreed with the statement. Figure 5.3 shows a
summary of the teacher’s responses towards the last three statements E, F and G (see

Appendix 6).
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Teachers' Conceptions on Evolutionary Statements

o |
?. i m Strongly Agree
—gJ mAgree
E
3 m Not sure
. L . - m Disagree
Science and religion Science and religion A person can hold a
should be separate. should be integrated.  scientific view of nature m Strongly Disagree
and be religious at the
same time

Evolutionary Statements

Figure 5.3: Teachers’ conceptions on the last three statements E, F and G

Figure 5.3 shows that six teachers agreed that science and religion should be separate, while
one teacher was not sure about the separation. Eight teachers (53%) disagreed with the
separation of science and religion. The figure further shows that seven teachers (47%) agreed
that science and religion should be integrated, while two teachers were not sure about that.
Six teachers (40%) disagreed with this statement. Finally, this shows that 12 teachers (80%)
agreed that a person can hold a scientific view of nature and be religious at the same time,
while three teachers (2 0 %) disagreed with this statement.

5.2.2.2 Teachers’ views on the inclusion ofevolution in the Grade 12 syllabus/curriculum

The graph below shows the teachers’ views towards the inclusion of evolutionary concepts in

the syllabus or curriculum.

Teachers' conceptions on the inclusion of evolution

Strongly Agree Agree Not sure Disagree Strongly Disagree

Teacher's views
Figure 5.4: Teachers’ conceptions on the inclusion ofevolution in the syllabus
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From Figure 5.4, 10 teachers (67%) agreed that evolution should be included, while four
teachers (27%) disagreed with the inclusion of evolution. The reason for the teachers’ views

are explained in more detail later (see Section 5.3).

5.2.2.3 Teachers’ comfortability and/or uncomfortability in teaching evolutionary concepts

Figure 5.5 below shows the teachers’ comfortability and/or uncomfortability towards the

teaching of evolutionary concepts.

Teachers' comfortability/uncomfortability
towards teaching evolutionery concepts

mComfortable with teaching
evolutionary concepts

mUn-comfortable with teaching
evolutionary concepts

Figure 5.5: Teacher’s comfortability and/or uncomfortability in teaching evolutionary
concepts

Figure 5.5 shows that 10 teachers (67%) were comfortable with the teaching of evolutionary
concepts, while five teachers (33%) were uncomfortable with the teaching of evolutionary
concepts. This suggests that the majority of teachers who were involved in this study were
comfortable with teaching evolutionary concepts. The reasons behind their answers are

discussed under the qualitative data in Section 5.3.
5.2.2 Quantitative data on teachers’ content knowledge

In this section | present the quantitative data from Part C of the questionnaire (see Appendix
s ). This section had questions based on teachers’ content knowledge and how complex the

topic of evolution is perceived to be.
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5.2.3.1 Teachers’ content knowledge and understanding of evolution

This section shows how the teachers rated themselves in terms of their content knowledge

and understanding of evolution and its processes.

Figure 5.6: Teacher’s content knowledge and understanding of evolutionary concepts
Figure 5.6 shows that 10 teachers (67%) had an adequate to very thorough understanding of

evolution, while four teachers were not sure about their understanding of evolution. Only one

teacher indicated that she has a limited understanding of evolution.
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5232 Teachers’ rating of their Grade 12 learners’ content knowledge and
understanding of concepts

Teachers' rating Grade 12 learners' knowledge and
understanding of evolution levels

A very thorough A adequate Not sure of how A limited Very limited
understanding of understanding of adequate my understanding of understanding
evolution evolution understanding of evolution evolution

evolution is

Levels of content understanding

Figure 5.7: Teachers’rating the levels of Grade 12 learners’ content knowledge and
understanding ofconcepts

Figure 5.7 shows that six teachers (40%) rated their learners as having an adequate
understanding of evolution after they had taught the topic in class, while two teachers (13%)
were not sure how adequate their learners’ understanding was after they had taught the topic.
Seven teachers (47%) indicated that their learners showed a limited understanding of

evolution, after they were taught the topic.

5.2.3.3 Teachers’ thoughts about theprescribed textbooks

In this section, the teachers had to give their thoughts on the quality of the textbooks. That is,
whether they explain the content knowledge on evolution in-depth enough. The figure on the

next page shows teachers’ thoughts about the prescribed textbooks.
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Teachers' thoughts on the textbooks' in-depth
evolutionary content knowledge

Figure 5.8: Teachers’ thoughts on the textbooks’ in-depth evolutionary content
knowledge

Figure 5.8 shows that eight teachers (53%) believed that the prescribed Biology textbook
explained the evolutionary content well, while seven teachers (47%) indicated that the

prescribed Biology textbook does not explain evolutionary content in-depth enough.

5.2.4 Quantitative data on teachers’teaching strategies/approaches

In this section | present the quantitative data from Part D of the questionnaire (see Appendix
6).

5.2.4.1 Effectiveness ofteaching strategies/approaches used by the teachers

The teachers were asked if the approaches they applied when teaching evolutionary concepts

were effective or not.
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Effectiveness of teaching approaches

mApproaches are effective

- Approaches are not effective

Figure 5.9: Shows effectiveness ofteaching approaches

Figure 5.9 shows that 13 teachers (87%) said their approaches they used when teaching
evolutionary concepts were effective, while two teachers (13%) said the methods they used
were not effective. The reasons for this will be discussed under the qualitative data section
(see Section 5.3).

5.2.5 Discussion of quantitative results

The results are discussed in relation to my research sub-question 1 What are Grade 12

Biology teachers’ conceptions and dispositions towards teaching the topic of evolution?

It could be deduced from the quantitative data that the majority of the teachers (73%)
believed that God was involved in the origin of life (see Figure 5.3). One can argue that
teachers believed so because they were influenced by the Bible, as many of the teachers
indicated that they were Christians (see Table 5.1). Christianity is regarded as the dominating
factor that influences teachers’ conception towards the teaching of evolution. The reason is
that many teachers believe in creation and thus reject evolution (Rutledge & Warden, 2000).
In this study, 11 teachers indicated that they were Christians but did not reject evolution
education, as they believed that a person could hold a scientific view of nature and be
religious at the same time (see Figure 5.3). This is an indication that these teachers may not
have a problem with the teaching of evolution. Furthermore, 10 teachers (67%) indicated that
they are for the inclusion of evolution in the syllabus, and this shows that these teachers have

a positive view about evolution and will be able to teach the concepts to the learners.
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According to Trani (2004), teachers with a positive view about a subject matter or topic will

be able to teach that topic to the learners.

In light of the above mentioned, one can conclude that the majority of the teachers (73%) in
this study, have a positive view towards evolution as a topic, which then results in them
having a positive attitude towards teaching evolutionary concepts. This conclusion is based
on the fact that more than a third of the teachers are Christians and still accept evolution,
though Christianity is regarded as the dominating factor that influences teachers to reject
evolution. From this qualitative data one can conclude that religion did not really affect many
of their views towards the acceptance of evolution. It can further be argued that the teachers
of whom more than a third are Christian, support the inclusion of evolution in the syllabus,

which would be the opposite if religious beliefs influenced their views.

Finally, 11 teachers (73%) agreed that a person could hold a scientific view of nature and be
religious at the same time. These teachers according to Ogunniyi (2006), hold an equipollent
view (see Section 3.3) which means that they hold both views together, as both views have
equal cognitive power and co-exist without logical connection. The fact that these teachers
hold both views together is another sign that they have a positive view about the topic, as
they do not reject the topic because of their religious views, but rather support it along with

their religious views.

5.3 Qualitative data from questionnaires

In this section I present, analyse and discuss qualitative data from the questionnaires, that is,

open-ended questions.

5.3.1 Teachers’ conceptions and dispositions towards teaching evolution

Regarding the data analysis process, I started by colour coding the qualitative data to identify
preliminary sub-themes (see Tables 5.3a and 5.3b). Thereafter, I grouped the overlapping
sub-themes to form themes, in relation to my research sub-question 2. The common themes
were then grouped into three analytical statements. Analytical statement one is on teachers’
conceptions and experiences of evolution (see Table 5.3¢), while analytical statement two is

on the factors influencing teachers’ views on the inclusion of evolution (see Table 5.3d).
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Analytical statement three is on the factors that influence teachers’ views on the exclusion of

evolution (see Table 5.3¢).

Table 5.3a: Preliminary themes from coded text

Research sub-question 1: What are Grade 12 Biology teachers’ conceptions and
dispositions towards teaching the topic of evolution?

Teacher Description of coded text Sub-themes
Questionnaire

Ti1QiM; T2Q2F Important to teach evolution; generations get to Teaching and
T3Q3F; T4Q4F better understand biology; to be confronted with learning of
TeQesF; T7Q7F it, be included in the syllabus; do not see it as a evolution.
TsQsF; ToQoF problem; it is a good idea; should be included.

T10Q10F; T11QuF

T15Q1sM

T4Q4F; T7Q7F A good experience; was an interesting topic; it Learned

ToQoF; T1iQuF
TQi1sM

was interesting that time; teacher taught us very
well.

evolution, through
teaching.

T1Q:M; T2Q2F
T4Q4F T10Q10F
T11Qu1F; T13Q1sM
T15Q1sM

Understand the whole concept and its importance;
was taught well in details; discussed in greater
details; gained a better understanding; content was
a bit deep to be taught in one module.

Gained
knowledge on
evolutionary
concepts.

TsQsM ; TsQsF
T10Q10F

My Christian principals; my belief in the
existence of God; point in saying humans evolved
from an ape like creature; different religion
nowadays.

Teachers’ beliefs
affect teacher’s
views.

T2Q2F; T5QsM
TsQsF; TuiQuF
T14Q14aF

Don’t feel good; don’t like teaching this topic;
just run through the topic, without explaining
concepts; views influence me negatively; don’t
teach this topic seriously; I don’t like the topic;
effect it negatively; I do not like teaching the
topic.

Views influenced
them not to teach
the topic
appropriately or at
all.

T14Q14F Concepts are difficult; the topic is not clear at all. | Lack of subject
knowledge.
TsQsM Christian principals. Religious views

affect teaching.

T1QiM ; T3Q3F
T4QaF;  TeQoF
ToQoF; T10Q10F
T12Q12F; T15Q1sM

Is a good understanding of the topic; that micro-
evolution is evident; know the topic very well; my
knowledge of the topic makes it easier to teach; I
have sufficient knowledge; qualified facilitator; I
explain it to the learners; living organisms change
over many years; survival of the fittest in
environment; my ample knowledge on evolution;
can make the concepts very clear; am good in this
topic.

Sufficient subject
knowledge makes
it comfortable to
teach.
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T2Q:F; T4Q4F
T8QBF

T+QaF; T6Q6F
T7Q7F; TuQuF

More about humans; the facts need to be taught; |
do teach it to help the learners understand the
concepts.

Lack of content knowledge; knowing what
evolution is all about; poor understanding of the
topic; have enough teaching experience on that
topic.

Table 5.3b: Preliminary themesfrom coded text

For the sake of
developing the
learners.

Lack of subject
knowledge can
make teachers
uncomfortable
when teaching.

Research sub-question 1: What are Grade 12 Biology teachers’ conceptions and
dispositions towards teaching the topic of evolution?

Teacher
Questionnaire
TsQsM; T8Q8F
T11QuF; T12Q12F

TsQsM; T12Q12F
T13Q1sM
T13Q13M; T14QuaF

T1Q:1M; TsQsM
TsQsF; T11QuF
T12Q12F

TsQsM; T12Q12F,
T13Q1:M

T11QuF; T14Qu4F

T1Q:M; TuQu:F
T13Q13M;
T15Q1sM

Description of coded text

Don’t believe in evolution; does not affect my
belief; grounded on what their religion taught
them; religious point of view; it is not good;
believe that God created everything.

Topic might create a lot of confusion; confuses
the learners.

Should not be included in the syllabus; topic
should not be included.

Was not really comfortable; did not teach the
topic as well; never thought about evolution;
didn’t get a better understanding of evolution; we
were not taught that topic in school; did not
explain the concepts to us.

Never believed in anything about evolution; God
created heaven and earth and everything; God
created humans; teacher was a Christian.

When | started knowing that it attacks what |
believe in, do not believe in evolution when it was
taught.

Understand the impact of environmental changes
on organisms; learners wanting to pursue careers
in that field; be granted the opportunity to be
taught in school; want to pursue a career in
evolution; can get help to develop the learner for
the future.

Sub-themes

Against the
inclusion of
evolution.

Topic confuses
the learners.
Evolution should
be excluded.
Lack of learning
on evolution
concepts.

Believers of
creationism, poor
knowledge of
evolution.

Beliefs affected
their knowledge
of evolution.

For the interest of
the learners.
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TIQiF; T4QuF
TsQsF; T7Q7F
ToQoF; T10Q10F
T11QuF; T12Q12F
T13Qu3M;
T15Qi1sM

Without any fear or feeling; fine with teaching the
topic; teach the topic normally; don’t have bad
views concerning topic; makes it easy for me to
teach the topic; influenced my teaching in a better
way; views do influence me positively; to deliver
it with passion; teach them about changes; views
do not influence me in any way; teach evolution
well; am for evolution; not have a problem with
teaching; approach it very scientifically.

Views influenced
them to teach the
topic of evolution.

TsQsM; TtiQuF

Go beyond my religious principles; I don’t
believe in it; it goes against my biblical theory;
attacking my creator God.

Religion  affects

teaching.

T7Q7F; T13Q1z:M
T14Q14F

Scared that learners will ask me questions I won’t
be able to answer; don’t know the topic very well.

Poor subject
knowledge affects
teaching.

T14Q14F Lack of resources to be used. Affect appropriate
teaching practices.
T:Q1M A balance in their science and religious Misunderstanding

perspectives; is an imbalance between the
understanding of science and religion.

of evolution and
science.

ToQoF; T10Q10F
T11QuF; T13Q13M
T14QuaF; T2Q2F
TQsF; TsQsM
TsQsF; ToQoF
T12Q12F; T14Q14F

Depends on what you believe in; do not mix
subjective beliefs with what is expected; believers
of God and his creation; don’t believe in creation;
the topic does not affect their religious beliefs;
their religions allow them; religious beliefs can
affect; religious concerns; Christian principals;
religious beliefs can influence strong believer of
Christianity; fully Christians; going against God,;
evolution goes against Christians beliefs; goes
against what they believe; religious beliefs can
make them uncomfortable; Christian principals.

Religious belief is
determined as a
factor influencing
teachers comfort
level and ability in
teaching
evolution.
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Table 5.3c:  Research sub-question, analytical statements, themes and supporting
theory/literature

Research sub-question 1:
What are Grade 12 Biology teachers’ conceptions and dispositions towards teaching
the topic of evolution?

Analytical statement 1. Teachers’ Theory/literature
conceptions and experiences of evolution

Inclusion of evolution

Learning of evolution Dobzhansky (1973), Farber (2003),
National Academy of Sciences (2008)
Sanders and Makotsa (2016),

Teachers gained knowledge on

evolutionary concepts from school and

tertiary institutions.

Learned evolution through teaching; gained Vygotsky (1978), Contiguity

knowledge on evolutionary concepts. Argumentative Theory (CAT), Ogunniyi
(2006), Heggart (2016).

Evolution be excluded.

Against the inclusion of evolution; topic Deckard and Smithwick (2002).

confuses the learners; evolution should be

excluded.

Teachers who gained nothing to little

evolutionary knowledge in schools and

tertiary institutions.

Lack of learning of evolution concepts; Tatina (1989), Magnusson et al. (1999),
believers of creationism, poor knowledge on Contiguity Argumentative Theory (CAT);
evolution; lack of evolutionary knowledge; Trani (2004); Ogunniyi (2006).

beliefs affected their knowledge on evolution.

5.3.1.1 Analytical statement 1: Teachers’ conceptions and experiences ofevolution

It emerged from the qualitative data that teachers had different views towards the inclusion of
evolution in the syllabus, as some teachers were for it, while others were against it. These
differentiations produced five discernible cognitive states, which are the dominant,
suppressed, assimilated, emergent and equipollent (see Section 3.3) (Ogunniyi, 2006). This
shows that when thoughts about a certain issue differ from one another, an individual will fall
into one of the five cognitive states, depending on the individual views towards the issue. The
majority of the teachers indicated that they were Christian (see Table 5.1). At the heart of the
matter is the widely held but erroneous perception that evolution contradicts many

fundamental religious beliefs, especially in Christianity.

76



Despite the fact that more than a third of the teachers indicated that they were Christians,
more than two thirds (73%) of the teachers had no problem with the inclusion of evolution —
this is despite the fact that Christianity is seen as the dominant religion that rejects the
evolutionary theory. Less than a third (27%) were opposed to the inclusion of evolution in the
syllabus. Some teachers who expressed their perceptions supporting the inclusion of
evolution in the syllabus made the following statements. “/7 is important to teach evolution,
so the generations get to understand the way life on earth have evolved since day 1. Thus, it
is of great importance that evolution be included in school syllabuses as a topic” (T1Q1M).
“Personally, I have no objection on including the topic in the syllabus. Future scientists need
some sort of background of evolution from grass root level, school. I believe evolution is just

an ideology” (T10Qi10F).

Lending support, T1Q1M emphasised that evolution should be included in the curriculum for

the following compelling reasons:

“As children need to understand the metamorphic changes of organisms due fo
natural environmental changes. When organisms change to acquaint themselves with
the changes of their environment such as climate, we call that evolution. And it is
important for children to understand those evolutionary concepts, thus it is important
to include evolution in the school curriculum”.
According to Ogunniyi (2007), it could be argued that the teachers who were for the inclusion
of evolution in the syllabus, held a dominant cognitive state on the inclusion of evolution in
the Grade 12 syllabus. This arose because the salient assumption of one thought system is
portrayed more convincingly than those of the competing system. For these teachers the

inclusion of evolution in the syllabus was more convincing and that is why they agreed that it

should be included in the syllabus.

In support of the inclusion of evolution in the syllabus, Dobzhansky (1973) states that
nothing in biology makes sense, except in the light of evolution. Farber (2003) also asserts
that the theory explains the facts of biology, as evolution tells us why the living world
appears as it does, and thus should be included so that learners can learn about evolution. The
National Academy of Sciences (2008) describes evolution as the cornerstone of modern
sciences and numerous scientists such as Futuyma (2009) among others, consider the theory
of evolution to be one of the most powerful ideas in the sciences. For this reason, these

scholars argue that it should be taught to learners in schools.
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Concurring with the inclusion of evolution in the syllabus, Sanders and Makotsa (2016) state
that from an educational point of view, the omission of evolution from any syllabus dealing
with biology, is incomprehensible. Firstly, evolution provides an explanatory framework for
understanding many of the fundamental phenomena, principles and processes that explain the
living world, many of which could not previously be explained. They further maintain that
evolution is a unifying theme that links many disparate fields, both within biology (for
example, genetics, anatomy, embryology and molecular biology) and in other sciences (such

as geology, palaeontology and archaeology).

Regarding knowledge on evolutionary concepts, it emerged from the data that 11 teachers
(73%) were taught about evolution at their tertiary institutions. Some teachers gave the

following statements about their past experiences on evolution. T:Q:M explained below:

“1 got to understand the whole concept and its importance. | however also
had a little bit of a problem in relating evolution to my religion
(Christianity) but later got the glimpse that the two actually speak of the
same language butfrom differentperspectives”.

T1uQuF had a different experience. “At tertiary level, the content was a bit deep and that is
when | started knowing that it attacks what | believe in”. T1sQ1sM felt that in his experience,
“it was taught well, as we did it as part ofzoology. We also did it in introduction to biology

and in genetics as well’.

The fact that these teachers were taught quite extensively about evolution at school and
university is good and might have resulted in them gaining sufficient subject knowledge on
the topic. This is very important, as it may help these teachers understand the importance of
learners’ learning evolution. Additionally, these teachers may have a positive attitude towards
the teaching of this topic. According to Trani (2004), the lack of understanding of concepts,
and consequently the ability to teach the concepts competently, are some of the factors that
affect teachers’ views and attitude towards the teaching of a topic. Teachers who understand
evolutionary concepts well, may have positive views and attitudes towards the topic (Trani,
2004). The gaining of evolutionary concepts by teachers from schools and tertiary education
is of significance and is supported by Vygotsky’s (1978) socio-cultural theory. Vygotsky

believes that learners can reach their zone of proximal development (ZPD), with the

78



assistance of peers or teachers, who are more knowledgeable. For this reason, teachers as

mediators must have sufficient subject knowledge on the concepts they have to teach.

According to Morris (2011), the whole teaching standards fall into three main areas: subject
knowledge, ability to relate to young people and effective use of methodologies. An effective
teacher should demonstrate an ability in each of these categories. She insists that subject
knowledge is important, as without it, teachers cannot hope to deliver the requirements of the

curriculum effectively.

Subject knowledge is important for teaching, and theme one collaborates well with the
literature, which emphasises that gaining of subject knowledge can influence teachers’ views
and attitudes towards that topic (Morrison, 2014). Most of these teachers who gained
evolutionary knowledge from school and tertiary institutions supported the inclusion of
evolution in the syllabus (see Table 5.3a). It can be deduced from the data that those teachers
who supported the inclusion of evolution are also the same teachers who gained knowledge
from their schools and tertiary institutions. For this reason, I can conclude that these teachers
have a positive view towards the topic of evolution and hence they may thus have a positive
attitude towards its teaching, as they have enough knowledge about it and they support its

inclusion in the syllabus.

Contrary to the above mentioned, less than a third (27%) of teachers claimed that evolution
should not be included in the syllabus. These teachers opposed the inclusion of evolution in
the syllabus, because they felt the topic was confusing both the learners and teachers. The
topic also attacked Christian beliefs. In support of their claims, the following teachers made
these statements. “/ believe God created humankind and I believe by including this topic
might create a lot of confusion amongst learners from different religious backgrounds. And
fo top it all the topic is difficult and confuses the learners” (TsQsF). Another teacher stated
that her Christian principals did not allow her to support anything that attacks God in
anyway: “For this reason, I cannot support the inclusion of evolution in the curriculum as it

will make me feel like I am supporting something that is anti-God” (TsQsF).

T13Q13M elucidated: “I think that it should not be included in the syllabus as it does not make
sense and confuses the learners as well as me the teacher. It is not true and should not be

taught to the learners”.
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T13Q13M explained his reason for his viewpoint:

“Evolution is claiming that life started from somewhere from a single cell
that evolved. That to me does not make sense, as I learned from my
childhood that God created everything on this planet, and thus I reject the
inclusion of evolution in the curriculum. That is why I don’t teach this topic
to my learners at all”.

From these excerpts, it could be deduced that these teachers held a suppressed cognitive state
towards the inclusion of evolution in the syllabus. Clearly, showing how these teachers view
evolution is their belief that the topic confuses the learners and also attacks their Christian
beliefs. The fact that evolution is unreal to the learners and that learners do not support it, is
because of their religious background, as supported by Deckard and Smithwick (2002) and
because the topic is not well accepted by the learners and some teachers, they believe it

should be removed or excluded from the syllabus.

It also emerged that some teachers were not taught evolutionary concepts when they were
both school learners and students at tertiary institutions (see Tables 5.3a and b). These
teachers believed that their past experiences of evolution were not good and that resulted in
them not gaining enough or sufficient knowledge. Less than a third (23%) of the teachers
indicated that they were not taught well as evidenced by the following statements. T (QsF)
elaborated that,

“We were not well prepared in this evolutionary theory and the evidence
for evolution. The biology modules that we did at university, did not
specifically deal with evolution. These modules only explained the basics of
evolution only and did not go into depth”.

T14Qu4F expanded on her experience below:

“I never believed in evolution when it was taught to us in school, and thus |
did not like it and I was only studying it because it was in the syllabus. Our
teacher was also not explaining concepts well to us. This was the case as
well at University level”.

These teachers claimed that they did not receive enough subject knowledge on evolution both
from their schools and tertiary institutions. This can affect teachers’ views and attitude
towards evolution and indeed the mediation of the topic. According to Magnusson et al.

(1999), some researchers have reported that limited knowledge of topic-specific
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representations can negatively impact teachers’ views and attitude towards that topic.
Furthermore, studies have found that teachers’ attitudes and views about a subject matter can
also influence their curricular and instructional decisions (Tatina, 1989). In other words, if
teachers do not have sufficient knowledge on a particular topic, it can affect their views and

attitude towards teaching the topic.

Teachers with a limited understanding of evolutionary concepts will not understand the
significance of teaching evolution. This can then negatively influence their conceptions and
dispositions towards the teaching of evolutionary concepts. Teachers with the lack of or
limited understanding of evolutionary concepts may tend to have negative views about the
topic and spend less time teaching it effectively, as highlighted by Rutledge and Mitchell
(2002). The fact that the teachers are not well equipped with knowledge of evolutionary
concepts may also affect their capabilities in assisting the learners to reach their ZPD
(Vygotsky, 1978; Stott, 2016). This is supported by the socio-cultural theory of Vygotsky that
states that in order for a peer or an adult to assist the child, he or she must be more
experienced (more knowledgeable) than the child. If a mediator does not have enough subject
knowledge on the subject, he or she may not be comfortable in teaching it and thus this lack
of knowledge can influence the teacher to have a negative attitude towards teaching the

subject or topic.

One can conclude that 23% of the teachers in this study had a negative attitude towards the
teaching of evolution because of their lack of subject content knowledge. There are also other
factors that influence teachers’ conceptions and dispositions towards teaching evolution.

These factors will be discussed below.

Table 5.3d:  Research sub-question, analytical statement, themes and supporting
theory/literature

Research sub-question 2: What factors influence Grade 12 Biology teachers’
conceptions and dispositions towards teaching the topic of evolution?

Analytical statement 2: Factors influencing | Theory/literature
teachers’ views on the inclusion of
evolution

Teachers’ beliefs influences their views on
the inclusion of evolution.

Teachers’ beliefs affect teacher’s views. Tatina (1989), Rutledge and Mitchell
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(2002), CAT theory.
Teacher’s views influence them positively
towards teaching evolutionary concepts.

Views influenced them not to teach the topic ~ Rutledge and Warden (2000); Wiles and
appropriately or at all; religious view affect Branch (2008); Sanders and Ngxola
teaching; lack of subject knowledge. (2016).

Factors that make teachers comfortable

teaching evolution.

Sufficient subject knowledge makes it Vygotsky (1978), Katung, Johnstone and
comfortable to teach; for the sake of Downie (1999).

developing the learners.

Subject knowledge can affect teachers’
comfort ability.

Sufficient subject knowledge a factor Social cultural theory (1978), Grossman et
determining other teachers’ comfortability in  al. (1989); Sanders et al. (1993).

teaching evolution; lack of subject knowledge

can determine teachers to be uncomfortable in

teaching evolution.

Adequate understanding of evolution

concepts.

Adequate training resulted in an adequate Vygotsky (1978); Morrison (2014).
understanding of evolution.

5.3.1.2 Analytical statement 2: Factors influencing teachers’ views on the inclusion
of evolution

Only a minority of teachers (20%) indicated that religious beliefs influenced their views

towards the inclusion of evolution in the syllabus. TsQsF stated the following:

‘My beliefin the existence of God, looking at nature itself. Humans arejust
humans; apes are just apes, there is no point in saying humans evolved
from an ape like creature. Evolution is just change but not dramatic
change”.

These teachers indicated that they were Christians and according to Miller et al. (2006), US
adults including teachers who prayed regularly and believed in God, were more likely to
reject evolution. In maintaining this, several studies (Aguillard, 1999; Rutledge & Mitchell,
2002; Trani 2004) show that religious beliefs and subject knowledge are the two main factors
that influence teachers’ conceptions and dispositions towards the teaching of evolutionary
concepts - meaning that these teachers have a negative attitude towards evolution as a topic.
Evolution is believed to contradict some religious beliefs, which affect teachers’ attitude
toward evolution (Miller et al., 2006). Research done amongst certain groups of teachers in
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America indicated that there were some teachers whose lack of belief in evolutionary theory
affected their teaching to the point that they taught evolution superficially or did not teach
evolution at all (Aguillard, 1999; Rutledge & Warden, 2000; Trani, 2004; Wiles & Branch,
2008). Some 20% of the teachers were influenced negatively by their religion, as they

opposed the inclusion of evolution in the syllabus.

One can deduce that religious beliefs can influence teachers’ views and attitude towards the
teaching of evolution. These teachers would probably have negative views and attitudes
towards evolution and difficulty in teaching biological evolution, because of their mental
structures that encompass their Christian beliefs. Not all teachers were influenced by their
religions, as some teachers who indicated that they were Christian, also supported the
inclusion of evolution in the syllabus. These teachers fell in the equipollent cognitive stage of
Ogunniyi (2007) as they held both views together, as both views had equal cognitive power

and co-existed without logical connection.

As stated earlier, there are factors that influence teachers’ views and attitudes towards the
teaching of evolution. These factors can influence the teachers’ views positively or
negatively. The two common factors that influence teachers’ views towards teaching
evolutionary concepts are their religious beliefs and their knowledge about evolution, as
shown by several studies that highlight these two factors (Aguillard, 1999; Rutledge &
Mitchell, 2002; Trani, 2004). This is also evident in this study, as religious believers and
teachers’ knowledge about evolution were also the two main factors that emerged from the

data on what influences teacher’s views and attitude towards teaching evolution.

Religious beliefs are very important to many people and thus can influence people to behave
in certain ways, when faced with situations that contradict or attack their religion. According
to Alters and Nelson (2002) and Scharmann (2005), the degree to which religion is important
in people’s lives, tends to be negatively correlated with the acceptance of evolution. At the
heart of the matter is the widely held but erroneous perception that evolution contradicts
many fundamental religious beliefs (Ashrif, 1998; Reiss, 2008). For example, evolution is
believed to contradict some religious beliefs such as held by Christians, which affect

teachers’ attitude toward evolution (Miller et al., 2006).



In addition, surveys have found that many high school Biology teachers reject evolution and
instead opt to identify with creationism (Moore, 2007). This then influences their views and
attitude towards evolution. Teachers, whose views about the inclusion of evolution in the
school syllabus are influenced by a lack of evolutionary knowledge, may have a negative
view about evolution and thus a negative attitude towards the teaching of evolutionary
concepts. Scharmann (2005) argues that the primary goal of evolution education is an
understanding of evolution, not a belief in evolution. Teachers may not accept evolution and
may have a negative view and attitude towards evolution education, if they lack knowledge
about it. Research done amongst certain groups of teachers in America, indicated that there
were some teachers whose lack of knowledge in evolutionary theory affected their attitude

towards evolutionary concepts (Aguillard, 1999; Rutledge & Warden, 2000).

It emerged from the data that there were factors that made teachers comfortable when it came
to teaching evolution. For instance, more than 65% of the teachers (see Table 5.3a) indicated
that they were comfortable with the teaching of evolution, despite their religious beliefs
which was Christianity. These teachers said their good understanding of evolution was the
main factor that made them comfortable when teaching evolutionary concepts. To this end,
T6Q6F commented that ““Yes, my knowledge ofthe topic makes it easier to teach the subject™.

Here are some statements that the teachers made, showing how they perceived that their
knowledge on evolution influenced them to be comfortable when teaching evolutionary
concepts. ““Yes, what makes me comfortable is the good understanding of the topic that | have
as well as the good understanding of my religion. It makes itpossible for me to relate them
two” (T:Q:M). “Yes, the fact that is involves the gradual change of lives make the topic
interesting and also my ample knowledge on evolution makes me tofeel comfortable when
teaching the topic. 1 can make the concepts very clear to the learners as am good in this
topic” (T1sQ1sM).

It could be surmised from these teachers’ statements that they had a good understanding of
evolutionary concepts. More than a third of these 10 teachers (65%) previously indicated that
they were taught about evolution at school and tertiary institutions. This serves as evidence
that these teachers may have a good understanding of evolution. Most of these teachers
(80%) also supported the inclusion of evolution in the syllabus. Sufficient knowledge of

evolution influenced teachers and helped them to be comfortable when it came to the
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teaching of evolutionary concepts. According to Aguillard (1999), subject knowledge is one
of the factors that influence teachers’ conceptions and dispositions towards the teaching of
evolutionary concepts. A teacher with sufficient subject knowledge on evolutionary concepts
might be able to teach the concepts effectively to the learners. A reasonable assumption
therefore, is that teachers need to have enough knowledge on evolutionary concepts in order
to be comfortable in the teaching of these concepts, and this can ensure that the teacher

develops a positive view and attitude towards the teaching of evolution.

On the other hand, these teachers also gave their opinions on what might make other teachers
comfortable when it came to the teaching of evolution. It clearly emerged from this data that
more than a third (73%) of the teachers’ believed that sufficient subject knowledge is the
dominating factor that makes teachers comfortable with the teaching of evolution. Here are
some of their statements: “Lnough content knowledge about the topic can make a teacher
comfortable in teaching the topic well” (T4Q4F). “Teachers content knowledge can be a big
factor because a teacher who does not have enough information on the topic, won't be
comfortable with teaching the subject” (T13Q13M). “Teachers knowledge on the topic can be
a factor if a teacher does not have enough knowledge on the topic” (T15Q15M).

It could be deduced from these statements that teachers believed that other teachers were
comfortable with teaching evolution because they knew the evolutionary content very well. A
teacher with sufficient subject knowledge on evolutionary concepts might be comfortable
with the teaching of the concepts effectively to the learners. Magnusson et al. (1999) maintain
that subject knowledge is key to comfortable teaching. They state that some researchers have
reported that limited knowledge of topic-specific representations can negatively impact
science instruction. Teachers with a limited understanding of evolution, tend to spend less
time teaching the topic to the learners, as they are not comfortable. For this reason, the
majority of the teachers in this study (73%) believed that subject knowledge on evolution is
the key to teachers’ comfortability towards teaching evolution. These teachers also believed

that religious belief was the key to teachers being uncomfortable when teaching evolution.

Regarding teachers’ views towards how they rated themselves in terms of their content
knowledge and understanding of evolution and its processes, more than half of the teachers
indicated that they had an adequate understanding of evolution and hold either a Bachelor of

Education or Bachelor of Education (Honours) except T3Q3F who holds a Bachelor of
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Science in microbiology. Two teachers (13%) indicated that they had a very thorough
understanding of evolution. Of these two teachers who indicated that they had a very
thorough understanding of evolution, one has a Bachelor of Education, while the other one
has a Bachelor of Education (Honours). Here are some statements of these teachers on why
they ranked themselves the way they did: “I think I have sufficient knowledge about the topic
compared to what is required of me to teach the topic in the syllabus. My knowledge is
adequate” (T4Q4F). “Because I am a scientist and I have covered evolution as a topic and
many of my biology modules during the time when I was a student which give me more
understanding and knowledge to explain evolution to the learners” (ToQoF). “I know the
content very well, so I deliver it in my own best way, but however when learners ask
questions of things that are not in the syllabus I struggle a lot” (T11QuF). “I have adequate
knowledge on evolution as I learned it at school and University and do understand it well”

(T15Q15M).

It is clear from these statements that these teachers have learned about evolution and that is
why they believe that they have an adequate understanding of evolutionary concepts. These
teachers earlier indicated that they were taught about evolution in school and at tertiary
institutions. The fact that these teachers have an adequate understanding about evolutionary
concepts according to themselves, is of great significance, as subject knowledge can
influence teacher’s comfort level and ability and attitude towards the teaching of the subject
or topic. Morrison (2014) states that strong subject knowledge is the most important
component of being a good teacher, as it boosts the teacher’s confidence when teaching a
particular topic. Though subject knowledge is seen as a factor that influences teachers’
conception towards the inclusion of evolution, there are also factors that influence teachers’

conceptions on the exclusion of evolution.

Table 5.3e:  Research sub-question, analytical statement, themes and supporting
theory/literature

Research sub-question 2: What factors influence Grade 12 Biology teachers’
conceptions and dispositions towards teaching the topic of evolution?

Analytical statement 3: Factors influencing Theory/Literature
teachers’ views on the exclusion of
evolution
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Teachers’ evolutionary knowledge
influences their views towards evolution

inclusion.

Understanding of the significance of Katung et al. (1999); Social-cultural
evolutionary knowledge; for the interest ofthe theory; Morrison (2014), Sanders and
learners. Ngxola (2016).

Subject knowledge and beliefs influence

teachers’ views positively.

Views influenced them to teach the topic of Sinatra et al. (2003); Trani (2004);
evolution. Heggart (2016).

Factors that makes teachers uncomfortable
teaching evolution.

Religion affect teaching; poor subject Tatina (1989); Cooper (1996), Katung et
knowledge affect teaching; effect appropriate  al. (1999).
teaching.

Religious beliefs can affect teacher’s
comfortability.

Misunderstanding of evolution and science; Weld & McNew (1999); Good (2003);

religious belief is determined as a factor . )
influencing teacher’s comfort level and ability Miller et al. (2006); Moore (2007).

in teaching evolution.
Inadequate understanding of evolution
concepts.

Lack of training resulted in lack of subject Social Cultural Theory, Vygotsky (1978);
knowledge; improving their understanding of ~ Sanders and Ngxola (2016).
evolutionary concepts.

5.3.1.3 Analytical statement 3: Factors influencing teachers’ views on the exclusion of
evolution

This analytical statement emerged from overlapping themes pointing to subject knowledge or
knowledge on evolutionary concepts being the factor that influenced teachers’ views towards
the inclusion of evolution. Subject knowledge refers to the knowledge that the teachers have
about the subject or the topic. In other words, how much they now about the subject or topic,
in this case is how much content the teachers have about evolution. More than a third of the
teachers (80%) indicated that their knowledge on evolutionary concepts influenced their
views towards the inclusion of evolution. Some teachers indicated that their views towards
the inclusion is influenced by their knowledge they have on the significance of teaching
evolution to the learners. ‘My understanding of the concept actually influenced my views on
the inclusion ofevolution in the school curriculum’ (T:Q:M). “Just knowing the origin oflife
and how it continues changing up to how and how it is going to change after millions of
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years to come. Example life started due to certain kinds of chemical reactions that took place

inwater” (T7Q7F).

Magnusson et al. (1999) say that some researchers have reported that limited knowledge of
topic-specific representations can impact negatively on the teachers’ views towards that
specific subject or topic. A reasonable assumption is that if teachers have a limited
understanding of the subject knowledge, they would not support its inclusion in the syllabus,
as they would not want to teach a topic that they were not comfortable with. On the other
hand, teachers with sufficient subject knowledge may support its inclusion, as they may not

mind teaching it and may be comfortable with teaching the subject or topic to the learners.

There is a relationship between the teachers’ subject knowledge and their views towards the
inclusion of evolution. The teachers’ knowledge on evolution plays a role in influencing
teachers’ views towards teaching evolution. As teachers with sufficient knowledge on
evolution were for the inclusion of evolution which means they have a positive view about
evolution and thus will also have a positive attitude towards teaching evolution and therefore
teach it appropriately. There is also a relationship between the teachers’ religious
backgrounds and their views towards inclusion of evolution. Religious beliefs have an effect
on teachers’ views toward the inclusion of evolution in the syllabus and curriculum. Some
teachers were against the inclusion of evolution as they believed that the topic was
contradicting their beliefs and thus opposed its inclusion in the syllabus. Seventy-three
percent of the teachers indicated that they were Christians and Christianity includes religious
beliefs that reject the evolutionary theory, as the theory is believed to contradict Christianity
(Trani, 2004). For this reason, one can say that religious beliefs can affect some teachers’

attitude towards evolution.

Some teachers can be Christians and still have a positive attitude towards evolution. A study
by Clement, Quessada, Laurent, and Carvalho, (2008), states that a great majority of teachers
in South Korea are Christians and do not have any problem with teaching the topic of
evolution. These teachers according to the contiguity argumentative theory (Ogunniyi, 2006)
hold the equipollent cognitive state. Teachers falling in this stage are said to have a positive
attitude towards evolution, despite the fact that evolution contradicts their religion. These
teachers usually have a good understanding of evolution which then influences them to have

a positive attitude towards evolution.
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A teacher with sufficient subject knowledge about evolution may be able to accept
evolutionary concepts and may be influenced positively towards evolution, which is the
opposite when a teacher lacks subject knowledge on evolution. Sanders and Ngxola (2010)
maintains that teachers with a limited understanding of evolution, tend to dislike evolution
and spent less time teaching the topic to learners. They believe that subject knowledge on
evolution is key in influencing teachers’ views and attitude towards evolution. For this
reason, it is obvious that if you are going to teach evolutionary concepts, you need to have
adequate knowledge as this will ensure that you are comfortable with the topic and thus have
a positive view and attitude towards it, as proposed by Heggart (2016). According to Sinatra
et al. (2003), teachers’ own beliefs and dispositions towards evolution are influenced by their

understanding and acceptance of evolutionary concepts.

The lack of subject knowledge and religious beliefs were identified as factors that influenced
teachers’ comfortability when it comes to the teaching of evolutionary concepts. Less than a
third (27%) (see Table 5.3e) of the teachers identified that their lack of knowledge on
evolutionary concepts affected their comfortability towards the teaching of the topic. Here are
some of the teacher’s statements on what influences them to be uncomfortable in teaching
evolution. T7Q-F elaborated that:

“No, it5 really not an easy topic to teach because there are some points
about it that are not so clear of (what really happened atfirst and why and
how it happened). Different people have different views about evolution
and this makes it difficult and uncomfortable to teach and explain to the
learners™.

T14QusF also acknowledged, “No, I dont know the topic very well and it3 uncomfortable to
teach things that | dont know and there is a lack ofresources to be used".

It is clear from these statements that teachers do not have sufficient knowledge of evolution.
Research has proven that subject knowledge is a very important aspect in education, as it can
determine teachers’ attitudes towards the teaching of a subject or topic (Hawley, Short,
McCune, Osman, & Little, 2010). The acceptance of evolution by teachers, their knowledge

of evolution and overall attitude toward evolution, are very much related to each other.

Sanders and Ngxola (2010) maintain that teachers with a limited understanding of evolution,
tend to spend less time teaching the topic to the learners. They believe that subject knowledge

on evolution is the key to effective and appropriate teaching of evolutionary concepts.
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Vygotsky (1978) stresses that a mediator needs to have more experience in order for him/her
to assist and guide the learners so that they can reach their ZPD. This suggests that the
teacher should have more knowledge on evolutionary concepts in order to be able to guide
the learners appropriately. The teachers who lack subject knowledge might not be
comfortable with the teaching of evolution and thus will develop negative views and attitudes

towards the teaching of evolution.

Some teachers identified religious beliefs as the factor that influenced their comfortability
towards the teaching of evolution. Ts QsM made the following statement: “No, the fact that 1
have to go beyond my religious principles and teach learners things that I don’t believe in
and things that [ really don’t know that well”. T11Q11F also expressed the same view when
she stated: “No, it goes against my biblical theory, as I feel that it is attacking my creator
God”.

One can deduce from these statements that these teachers were uncomfortable with the
teaching of evolution because they felt that evolution contradicted their religious beliefs.
According to Ashrif (1998), many teachers reject evolution because at the heart of the matter
is the widely held, but erroneous perception, that evolution contradicts many fundamental
religious beliefs. Teachers who feel that evolution contradicts their religion tend to omit the
topic, as they do not feel comfortable in teaching the topic. These teachers may feel that
teaching evolution would be like going against their own religious beliefs and might be
construed as if they were supporting evolution. For this reason, some teachers omit evolution

because as Christians they cannot teach concepts that contradict their religion.

The majority of the teachers (67%) indicated that they thought religious beliefs and lack of
subject knowledge were the main causes of uncomfortability towards teaching evolution
among other teachers. Below, I discuss how religion affected teachers’ comfortability
towards teaching evolution. Thereafter, I discuss how subject knowledge affected teachers’
comfortability towards teaching evolution. Here are some statements from the teachers based
on how religious affected teacher’s comfortability towards teaching evolution. “If depends on
what you believe in — Science or Christianity, as religion can affect the teaching of this
topic” (ToQoF). “Their religious beliefs can influence their teaching, for example, if a
teacher is a strong believer of Christianity, he or she won’t be comfortable teaching this

topic” (TsQsF).
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It can be drawn from these statements that these teachers think religious beliefs are the main
factor that can influence other teachers’ comfortability with the teaching of evolution. These
teachers think that religious beliefs influence other teachers to be uncomfortable with
teaching evolution as evolution is believed to contradict religious beliefs such as those in
Christianity. According to Good (2003), a religious belief is the dominating factor that
influences teachers’ attitudes towards the teaching of evolution. Good (2003) further states
that religious beliefs affect teachers’ comfortability towards the teaching of evolution. In
addition, surveys have found that many high school Biology teachers reject evolution and
instead identify with creationism, as they are uncomfortable with teaching evolutionary
concepts (Moore, 2007). Miller et al. (2006) maintain that teachers who pray regularly and
believe in God, were more likely to be uncomfortable with teaching evolution and would
rather reject evolution. This corroborates well with Weld and McNew (1999) who state that
religious belief is one of the dominating factors that influence teachers to reject the teaching

of evolutionary concepts.

Subject knowledge can also be seen as a factor that can influence teachers’ attitude towards
teaching a subject. Some teachers in this study indicated that a lack of subject knowledge was
the dominant factor that influenced other teachers to teach evolution or reject it. These are the
reasons that teachers gave in response to what they thought influenced other teacher’s
comfortability towards teaching evolution. Below is a statement from a teacher based on how
a lack of subject knowledge affects teacher’s comfortability towards teaching evolution. “Ifa

teacher has a poor understanding of the topic, he or she won’t be comfortable teaching it”

(T7Q7F).

It can be deduced from these statements that some teachers believed that subject knowledge
was the main factor that influenced teacher’s comfortability towards the teaching of
evolution. According to Mitchell Chester, an education commissioner for Massachusetts in
the US, improving the quality of teaching was the crux of the challenge in schools. He further
said subject knowledge was at the core of being a good teacher and that this would result in
teachers being comfortable with the teaching of the subject. For this reason, teachers felt that

sufficient knowledge of evolution was core to comfortable teaching of evolutionary concepts.

A minority of the teachers (34%) indicated that they were not sure about their understanding

of evolutionary concepts. These are some of their statements they gave, based on why they

91



thought they were not sure of how adequate their understanding of evolution was. T2Q2F
explained that, “I have a limited understanding because at college we were not taught a lot
about this topic. So I need to do more research and projects, as my knowledge is limited on
the topic”. TTQTF described her uncertainty: “I think evolution involves two things.
Evolution and God. [ think new research needs to be made about evolution to make it clearer,
as it is really confusing”. Another teacher T14Q14F said, “I read some books about evolution
to understand the theories and explanations about the origin of humankind through evolution

but it is not clear to me as I do not understand it well”. TsQsF gave this explanation:

“When evolution is defined, it refers to changes which occur over millions
and millions of years. So I get stuck and ask so things, example living
organisms can / could live for over millions of years? By now some
microorganisms have lived for millions of years but then we are not
learning about new dramatic evolutions compared to human beings ™.

All these teachers except for T2Q2F indicated that they were not sure of how adequate their
understanding of evolution was. While Tz indicated that she had a limited understanding of
evolution, it can be deduced from the statements that these teachers also had a limited
understanding of evolutionary concepts. They would get to a certain point and then become
confused by the evolutionary concepts. The fact that these teachers get confused by the
concepts 1s a sign that these teachers do not have an adequate understanding of concepts. If a
teacher has a limited understanding of the subject knowledge, he or she will not be
comfortable with the teaching of those concepts and tend to omit them. This was evident in
South Africa after the introduction of the new curriculum which was implemented in 2008

(Sanders & Ngxola, 2010).

The introduction of evolution at senior level has raised concerns among many South African
teachers, as many teachers do not have sufficient knowledge of evolution. As a result, the
teachers omit the topic and this has resulted in poor performances in Life Sciences. Mitchell
Chester the education commissioner for Massachusetts Department of Elementary and
Secondary Education emphasized in one of his speeches that teachers with good subject
knowledge always have positive attitudes towards teaching that subject. The importance of
subject knowledge in teaching, echoes well with the socio-cultural theory of Vygotsky
(1978), which emphasises that for learning to take place, learners need to be assisted by more
experienced adults — more experienced in the sense that the adults need to know more then

what the learners know, and that is why subject knowledge is so essential for mediation.
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When a learner enters the classroom environment, their skills and competencies within their
individual ZPDs have not yet fully emerged, which means that the child needs assistance to
help them to grasp or understand the concepts. For that reason, teachers who are more
experienced should provide the learners with assistance, to support their evolving
understanding of knowledge domains or development of complex skills. As stated earlier,
teachers’ knowledge on a topic or concept can determine their views and attitude towards
teaching that particular topic. For this reason, it is important for a teacher to have an adequate

understanding of the concepts in order to mediate learning appropriately.
3.3.2 Teaching strategies that teachers use during mediation

Data from the questions in Part D of the questionnaire, which was based on pedagogical
strategies teachers used when teaching evolutionary concepts, was analysed thoroughly. As I
was reading through the data, I colour coded it to identify preliminary sub-themes emerging
from the data (see Table 5.4a). Thereafter, I grouped the overlapping sub-themes, and formed
themes (Table 5.4b). The themes that emerged from this data pointed towards answering
research sub-question 3: What pedagogic strategies do Grade 12 Biology teachers use when

mediating learning of evolution?

Table 5.4a: Preliminary sub-themes from coded text

Research sub-question 3: What pedagogic strategies do Grade 12 Biology teachers use
when mediating learning of evolution?

Teacher Description of coded text Sub-themes
Questionnaire
T1QiM ; T3Q3F More lecturing; explain the concepts; Explanatory teaching

TsQsM; TsQeF
ToQoF; T12Q12F
T13Q13M; T14Qu4F;
T15Qi1sM

giving examples explain how changes
took place.

approach where teacher
talks more in the class and
explains concepts.

T2Q2F, T14Q14F

Do not really teach these concepts;
I just read the concepts to learners.

Do not teach the concepts
at all.

T2Q2F

Questions — I refer them to go and check
the answers on the internet.

Teacher lacks knowledge
on the topic.

T3Q3F, TsQsM
TeQsF, T10Q10F
T11QuiF, T13Q13M

Show them video-clips; posters on the
projector; evidence such as video-clips
and posters; use YouTube videos; show
short video clips; learners’ pictures and
diagrams.

Use of mediational tools
during mediation.
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T4Q4F, TeQeF
T7Q7F, TsQsF
ToQoF, T10Q10F
T15Q1sM

Do class discussions; allow the learners to
share what they understand; divide
learners in groups; allow them to have
discussions; groups and discuss; discuss
the topic in the class; group discussion;
ask learners questions.

Discussion and
collaborative learning.

T1Q1M | T3Q3F
TsQsM, TsQeF
T11QuiF; T13Q1z:M

Learners get more information; learners
learn; provides additional information;
learners to understand learn more; really
learning.

Learning is taking place.

T2Q2F, T14Q14F

Not effective; not really performing that
well.

Minimum to no learning
taking place.

T4Q4F

Helps learners to think on their own.

Learners use their minds.

T7Q7F, ToQoF
T10Q10F, T15Q15sM

Allows learners to share their experience;
share their different understandings;
learners to talk and participate; learn from
one another.

Collaborate in learning as
they share knowledge.

TsQsF

Learners are doing well in this topic

Good performances in the
topic.

T12Q12F, T13Q13M
T15Q1sM

Learners understand changes; show that
they understood; understand the work.

Understanding of
concepts.

All the common themes were then grouped into analytical statement 4: pedagogical strategies

used during mediation of learning of evolution.

Table 5.4b:

theory/literature

Research sub-question, analytical statement, themes and supporting

Research sub-question 3: What pedagogic strategies do Grade 12 Biology teachers use

when mediating learning of evolution?

Analytical statement 4: Pedagogical
strategies used during mediation of
learning of evolution

Theory/literature

Teachers’ use more of a teacher-centred
approach to the mediation of evolution.

Explanatory teaching approach where teacher
talks more in the class and explains concepts;
use of mediational tools during mediation.

Segall (2004); Kevin (2014).

Teachers make use of learner-centred
approach when teaching evolutionary
concepts.

Discussion and collaborative learning.

Alexander and Murphy (1998); Lambert
and McCombs (1998); Vygotsky’s socio-
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cultural perspective (1978); Lantolf et al.
(2007); Nelson (2008).

Effective approaches resulting in learning
of evolutionary concepts is to take place.

Learning is taking place; learners use their Ketlhoilwe (2003); Kostova and Atasoy
minds; collaborate in learning as they share (2008); Loubser (2008); Donnelly (2014).
knowledge; good performances on the topic. | .

Ineffective approaches resulting in poor
learning.

Vygotsky (1976); Newman, Griffin and
Minimum to no learning taking place. Cole (1989).

5.3.2.1 Analytical statement 4: Pedagogical strategies used during mediation of learning of
evolution

According to Shulman (1986), pedagogical approaches are the different methods or strategies
that can be used during mediation. Shulman emphasises the importance of pedagogical
content knowledge in teaching, referring to the particular content-appropriate approaches that
are best suited to teaching specific topics so that learners understand the concepts involved.
In the case of evolution, such approaches include strategies for dealing with potential
controversy, including the need to develop an attitude of open-mindedness and tolerance of

other viewpoints.

In this regard, more than three quarters (73%) of the teachers indicated that they taught the
topic by using a more teacher-centred approach, where the teachers are more active than the
learners. These are some of the teachers’ statements in response to their teaching approaches.
“Lessons are more of lecturing, diverted a little bit too learner-centred. This makes enough
time for the teacher to give more content to the learners about the topic of evolution”™
(T1Q1M). Ti13Q13M explained that, “/ feach by explaining concepts and also by showing
learners pictures and diagrams to help them get a clear understanding of the concepts™. Tis
Q1sM had the following approach: “I teach evolution by explaining the different concepts to
the learners. I ask learners’ questions on evolutionary concepts to see it they understand the

work. I also allow the learners to ask questions”.

Teacher-centred approaches are often aligned with transmission models of teaching. Within
this framework, instruction is the activity in which the information is moved or transmitted to

and into the learner. Typical characteristics of teacher-centred instruction include more
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teacher talk and questions, than learner talk and questions, more whole group instruction,
reliance on textbooks with other sources, such as media used as support, recall of factual
information, and a classroom in which desks are in rows facing a board with the teacher’s

desk nearby.

These teachers used the teacher-centred approach during the mediation of evolution. Most of
these teachers were explaining the concepts to the learners, without the learners being
actively engaged and interacting with the teacher or other learners. TsQsM said that he
teaches the topic by explaining the concepts to the learners and then gives them extra notes
from the projector. The explanatory approach on evolutionary concepts by teachers, were
applied by the majority of these teachers, as they thought they were sharing knowledge that
had been defined and organised from their expert perspective. During the explanatory
approach, the instruction included more teacher talk and questions, than learner talk and

questions.

The explanatory approach used by these teachers, is more of a traditional or teacher-centred
approach, which is regarded as ineffective according to Nelson (2008) and the Namibian
Education policy. Donnelly (2014) opposes the idea that traditional or teacher-centered
teaching strategies are ineffective. Donnelly believes that teachers need to be explicit about
what they teach and make better use of whole-class teaching. Donnelly further says that
initial instruction when dealing with new information and concepts, should be explicit and

direct, and thus support teachers that teach, by directly explaining concepts to the learners.

Vygotsky (1962) disagrees and states that learning best takes place during social engagement.
He further states that language plays an important role in cognitive development. Firstly,
language is a means by which adults or teachers transmit information to learners. Secondly,
language itself is a very powerful tool of intellectual adaptation, as it is a primary mediational
tool. Segall (2004) affirms this and further stresses that the use of language and symbols,
icons and images, signals and sounds, text producing representations of the world, images,
descriptions and explanations are frames for understanding how the world is and why it
works as it 1s said and shown to work. It can be used in classrooms to present the learners
with questions, immediate feedback and a deeper understanding of terminology specific to

the subject at hand.
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During explanation of aspects, learners can experience problems with understanding the
language teachers are using during their lesson presentations. This can then affect the learners
learning and development. On the other hand, in the interactive and engagement approach,
learners speak the same language and argue with one another to resolve tension, which is

crucial during group engagements and discussions.

In light of this, teachers should use the learner-centered approach more, as this approach
allows for learners to participate in their own learning. This resonates well with one of the
nine requirements of the new South African curriculum, first implemented in 1998, which
requires that a learner-centered approach be used. During a learner-centered approach, more
discussions take place in class and the slower learners can learn from their peers. This
resonates with the socio-cultural theory, which emphasises that learners can achieve their
ZPD by engaging and interacting with the teacher and other learners, which can then assist
them in making the content more understandable. The ZPD is the difference between the
level of development already obtained and the cognitive functions comprising the proximal
next stage of development that may be visible through participation in collaborative activity

(Lantolf et al., 2007).

According to Chisholm and Leyendecker (2008), policy makers prescribe learner-centered
and competency-based education without being knowledgeable about the meaning of it. They
further state that for learner-centered education to take root in the local African context,
teachers need to understand the underlying idea, be motivated to change practice, adapt and
apply appropriate pedagogies, and have the capacity to do so. Supporting Chisholm and
Leyendecker (2008) is Donnelly (2014) who opposes the idea that traditional or teacher-
centered teaching strategies are ineffective. One can deduce from this that teachers in this
study were exposed to learner-centered education but then could not practice it during

mediation of learning of evolution in particular.

Less than a third (27%) of the teachers indicated that they taught evolutionary concepts by
using the learner-centred approach, which is the required approach to teaching according to
the Namibian curriculum (Nyambe, 2008) and the South African curriculum (Sanders &
Ngxola, 2016). These teachers had the following to say: “I teach the theory. I then give
learners a chance to do their own research and then do class. Discussions, by allowing

learners to talk and communicate with one another” (T4Q4F). “I divide learners in groups

97



and then allow them to have discussions based on evolution” (T7Q7F). “I give learners hand
outs and allow them to work in groups and discuss among each other” (TsQsF). “I teach
evolution by explaining the different concepts to the learners. I ask learners questions on
evolutionary concepts to see if they understand the work. I also allow the learners to ask

questions” (T15Q15M).

It can be drawn from these statements that these teachers really involved learners, who were
actively involved and engaged. Learner-centred teaching (LCT) moves the focus from the
teacher and instruction, to the learner and learning. LCT is based on a proposed set of
principles derived from over a century of previous research on teaching and learning
(Alexander & Murphy, 1998). Foundations of LCP include that learning is a natural,
constructive process where learning is most productive when it is relevant and meaningful to
the learner, in a positive learning environment. It is a holistic view of the learner in a complex
living system that extends well beyond the classroom walls, in both time and space.
Instruction based on learner-centred principles, provides opportunities for learners to draw on
their own experiences and interpretations of the learning process (McCombs & Whistler,

1997).

These teachers made sure that their learners were involved in their own learning, by allowing
discussion and research on concepts on their own. Teacher T7Q7F stressed that she divides
the learners into groups and then allows them to discuss amongst themselves. This is a very
good approach to teaching, as learners are then engaged in the learning process. This

resonates with Vygotsky’s socio-cultural perspective and also that of Nelson (2008).

Vygotsky’s (1978) socio-cultural theory describes learning as a social process of the
origination of human intelligence in society or culture (Lantolf & Thorne, 2007). Socio-
cultural theory stresses the interactions between developing people and the culture in which
they live in. The theory further stresses that participating in social interactions and culturally
organised activities, plays a role in influencing psychological development. The theory goes
on to stress the roles that participating in social interactions and culturally organised activities

play, in influencing psychological development.

Several research studies have proved that social interactions involving argument and dialogue

among peers, are crucial to the performance of tasks and the development of skills that would
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not have been attained easily, by an individual alone (Cobb et al., 1991; Cross et al., 2008).
Cobb et al., 1991 further emphasises that we must remember that the learning conditions of
the individual, the interactions of the individual with the teacher and other learners and the
individual’s cultural background, all affect the learner’s success in developing and learning.
T7Q7F explained that she divided the leaners into groups and then allowed them to discuss
amongst themselves. This approach is endorsed by Nelson (2008) who identifies pedagogical

strategies that can make a difference in learners’ understanding.

Nelson (2008) identifies pedagogical strategies that can make a significant difference in
learners’ understanding and acceptance of evolution. These strategies are the extensive use of
interactive engagement, and a focus on critical thinking in science. Using these two strategies
during mediation, will help the learners to actively compare their initial conceptions (and
publicly popular misconceptions) with more fully scientific conceptions. This is a very
constructive approach as it benefits those learners who do not understand the concepts well.
The learners who do not understand the concepts will benefit by learning from their peers
who do understand them. In this way, these learners may be able to reach their ZPD with the

assistance of other learners during the group discussions as highlighted by Stott (2016).

More than a third of the teachers indicated the approaches they used or implemented when
teaching evolutionary concepts to the learners. Though the majority of the teachers used a
teacher-centred approach to teaching evolution, they remained firm and stated that this
method was effective, despite many education systems (such as the Namibian and South
African) believing that this method (teacher-centred) otherwise. These are some of the
statements that the teachers gave in response to the effectiveness of their teaching approaches
towards evolution. “Yes, the approaches I use are effective in such a way that learners get
more information within the limited time” (T1Q1M). “Yes, it is very effective as the learners
learn by seeing pictures and watching video clips. I also explain the concepts to them to make
it clear to them” (T3Q3F). “Yes, it provides additional information to the learners by viewing

on the projector, which will help to enhance learning” (TsQsM).

These teachers indicated earlier that they used a teacher-centred approach towards teaching
when mediating the learning of evolution. They strongly believed that the approach was
effective as it helped the learners get more information within a limited time. They further

maintained that during explanations they made the concepts clear to the learners, which
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ensured that the learners internalised the concepts well. These teachers’ approaches to
teaching evolution gives credence to Donnelly’s (2014) assertions, that teachers need to be
explicit about what they teach and make better use of whole-class teaching, especially in
areas like English, Mathematics and Natural Science. He further states that initial instruction
when dealing with new information and concepts should be explicit and direct. Thus, when a
teacher is teaching evolution to the learners for the first time, it is important for them to
explain the concepts directly to the learners. This may help the learners to understand the

concepts and make sense of them.

Less than a third (see Table 5.5a) of the teachers (27%) indicated that they used a learner-
centered approach when teaching evolutionary concepts. This method (learner-centered
approach) is believed to be the most effective teaching method and is implemented in many
education systems. These are the statements that the teachers who used learner-centered
approaches gave: “Yes, learners need to be taught fo state their own points of view, as it helps
learners to think on their own and come up with their own ideas” (T4Q4F). “Yes, it allows
learners to share their experience based on evolution. Also when learners discuss among
each other they can learn from one another” (T7Q7F). “Yes, because the learners are doing

well in this topic, this is an indication that the teaching method I am using is effective”

(TsQsF).

These teachers strongly believed that the methods that they used were effective as it helped
the learners to think on their own and come up with their own ideas. The teachers further said
that the learner-centred approach was effective as it allowed the learners to share their points
of view and knowledge. Ketlhoilwe (2003) supports the use of learner-centredness and
participatory and active learning methodologies, when facilitating science subjects.
Concurring, Kostova and Atasoy (2008) argue that a combination of teaching and learning
methods, oriented towards agency, capabilities, social and structural changes, are likely to
achieve science education objectives. Corroborating with Kostova and Atasoy (2008),
Loubser (2008) emphasises that effective learning has to move away from teaching and
learning approaches based solely on the transmission of knowledge. It has to move towards
approaches which encourage development of qualities, such as initiative, reflection and

responsibility in relation to the science.
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In Namibia, teaching methods have shifted from early positivist approaches, where science
education was about transferring information and raising awareness, towards participatory
methods based on social constructivism, influenced by the learner-centred education policy in
Namibia (Ministry of Education, 2009). Vygotsky’s socio-cultural theory also supports the
learner-centred approach, as it states that learning takes place during social interaction.
Though the learner-centred approach is popular, it also has its shortcomings. Rosenberg
(2008) indicates that learner-centred approaches to education are being interpreted in
problematic ways, resulting in empty, superficial or incoherent learner activities, with little
content. For this reason, it can be argued that both teaching approaches are effective. Those
teachers who used the teacher-centred approach stated that the method was very effective
because their learners were learning and gaining knowledge, while those who used the
learner-centred approach said it was very effective as learning was taking place among the

learners.

Only two teachers (T2Q2F; T14Q14F) admitted that the teaching methods they implemented
when teaching evolution were ineffective. According to T2Q2F, her approach was not
effective, as she did not teach the learners and also did not test them to see if they had
learned. This teacher only gave learners questions which were based on evolution and then
instructed them to go and answer the questions on their own, without explaining any
concepts. This approach would surely be ineffective, as learners need assistance according to
Vygotsky’s socio-cultural theory (1978) (see Section 3.2). During mediation, teachers are
required to support learners in appropriate forms of socialisation, by the use of different
mediational tools, until such time that those learners can reason on their own, which is an

essential component of the social cultural theory.

The social-cultural theory aims at trying to develop the learners through mediation.
According to Newman, Griffin and Cole (1989), the main goal of education from a
Vygotskian point or perspective, is to assist the learner within their individual ZPDs and to
motivate them to learn through collaborative endeavours, which facilitate problem solving
that is slightly more difficult than what the learner may achieve on their own. This would
then result in the completion of a given activity which the learner will be able to achieve
individually in the future, and consequently will have raised their level of ZPD. For this
reason, one can argue that the method used by this (T2Q2F) teacher will be ineffective as

learners need assistance to learn what they cannot learn on their own.
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Learners cannot learn certain concepts on their own and the fact that this teacher only gave
the work without explaining the concepts to the learners, makes the approach inactive, as
learners need assistance to reach their ZPD. T14Qu4F also said that the approach she used
when teaching evolution was not effective. She explains that she “only reads the concepts to
the learners from the textbook, and tells them to underline the key points per the syllabus”
(see Table 5.4a). This approach is ineffective as the teacher was only reading the concepts to
the learners, without explaining and engaging learners to learn from one another. Teachers as
mediators should guide the learners and assist them to internalise the content and develop
(Vygotsky, 1978). If the teacher only reads the concepts to the learners, this will not help the
learners in any way, because the teacher must explain and use artefacts, to make learning

easier.

5.3.3 Enablements and constraints for effective teaching of evolution

Data from Part D of the questionnaire that were based on factors that enable and constrain
effective teaching of evolution within the classroom, the school and community, were studied
and analysed. This data provided answers for my research sub-question 4. I thus colour coded
the data to form sub-themes (see Table 5.5a). The overlapping sub-themes were then linked
together and formed themes (see Table 5.5b). These themes were then grouped into analytical

statement 4.

Table 5.5a: Preliminary themes from coded text

Research sub-question 4: What are the possible enablements and/or constraints when
Grade 12 Biology teachers mediate learning of evolution?

Teacher Description of coded text Sub-themes
Questionnaire
T1Q1M; T2Q2F Not enough teaching aids; lack of appropriate Availability of

TsQsM; T1iQuF

teaching resources; lack of appropriate teaching
aids; lack of textbooks; lack of teaching material;
does not have enough appropriate teaching
material.

teaching resources
is a problem.

T2Q2F; TsQsF
T10Q10F; T14Q14F
T15Q1sM

Learners’ attitude towards the topic; learners do
not take the topic seriously; do not want to
participate; this topic is not true; do not want to
participate.

Learners’ attitude
towards learning
evolution.

T2Q2F; T3:Q:F
TsQsM; TsQeF
TsQsF; ToQoF
T13Qi1sM

Topic is attacking their God; against their
religious background, religion plays an important
role; issue of the religious background; conflicts
with their religion; attack their beliefs; religious
issue is a problem; the religion is very
challenging; going against their God.

Religion affects
leaners’ attitude
towards learning of
evolution.
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TeQsF; T10Q10F

Learners do not have foundation knowledge; new

Learners’ lack prior

information to the learners. knowledge.
T2Q2F; T12Q12F Concepts are difficult; human evolution is The topic is
difficult; does not make sense at all. difficult for the
learners.
T4Q4F; T14Q14F Large class groups can be too difficult to control; | Disciplinary
leads to class disturbances. problems.

T7Q7F; TsQsF

Time is a problem; time is limited; results in
lengthy debate; a lot of time to be wasted.

Teaching time is
limited.

T:Q1M; TsQsM
T7Q7F; ToQoF
T10Q10F; T14Q14F
T15Q1sM

Parents do not believe in evolution; limited
understanding; discourage learners to study
evolution; parent attacks teachers; parents said
they should not do the topic; lack of parents’
involvement; parents discourage learners.

Parents’ attitudes
towards evolution
influences learners’
views and attitudes
on the topic.

T3QsF; T4Q4F
TsQsF

No problems experienced; none.

No challenges from
the school and
community.

TsQsF

Received with negativity.

Negative views
towards evolution.

Table 5.5b: Themes and supporting theory/literature

Research sub-question 4: What are the possible enablements and/or constraints when
Grade 12 Biology teachers mediate learning of evolution?

Analytical statement S: Enablements
and/or constraints in mediation of
learning of evolution

Theory/Literature

Factors that constrain the effective
teaching of evolutionary concepts.

Availability of teaching resources is a
problem; teaching time is limited; learners
attitude towards learning evolution; religion
affects leaners attitude towards learning of
evolution; learners lack prior knowledge;
topic is difficult to the learner’s negative
views towards evolution; disciplinary
problems; parents attitudes towards evolution
influences learner’s views and attitudes on
the topic, lack of resources.

Ashrif (1998); Graves (2000); Rutledge and
Warden (2000); Ogwa (2002); Eya (2006),
Miller et al. (2006); Reiss (2008),
Basturkmen (2010); The National Science
Teachers Association (2013); Carter, Infanti
and Wiles (2015), Ogbu (2015).

Factors that enable the effective teaching
of evolutionary concepts.

No challenges from the school and

community.

Morrison (2014).
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5.3.3.1 Analytical statement 5: Enablements and/or constraints in mediation of
learning of evolution

Teachers did not really specify the factors that enabled the effective teaching of evolutionary
concepts at the school, although some teachers mentioned earlier that their subject knowledge
encouraged and enabled them to teach evolutionary concepts. These teachers felt that they
were able to teach evolutionary concepts appropriately because they had sufficient
knowledge about evolution. Morrison (2014) states that a strong subject knowledge is the
most important component of being a good teacher, as it boosts the teachers’ confidence and

enables them to teach concepts appropriately.

Furthermore, the teachers identified different factors that enabled and/or constrained the
appropriate teaching of evolutionary concepts. These are factors from within the classroom,
the school and also from the community, as they are all involved in the education of the
learners. The teachers identified several factors that they felt constrained the effective
teaching of evolutionary concepts at schools. These are factors such as a lack of resources,
limited teaching time, learner’s negative attitude towards evolution and lack of prior
knowledge, just to mention a few (see Table 5.5b). They identified these factors as the factors
that constrained effective learning and for this reason all these factors fell under theme one,

and will be discussed separately in more detail.

5.3.3.1.1 Resources and textbooks

Teachers complained about the teaching resources, as they stated that the available resources
were not adequate and enough, in order for them to effectively teach the concepts clearly.
Teaching materials are the resources a teacher uses to deliver instruction. A quarter of the
teachers indicated that generally resources to teach evolutionary concepts are not sufficient
(see Table 5.5a). T11Q11F said that there was limited resources available to help with lesson
delivery which hinders effective teaching of evolutionary concepts. These are the statements
that the teachers gave in response to resources as constraining effective mediation of
learning: “There are not enough teaching aids that can be employed to sustain the theoretical
information given to learners. Textbooks are not enough and learners have to share them”
(T1Q1M). “The issue of the religious background of the learners causes the learners not to
take these concepts seriously. There are also not enough textbooks for all the learners at my

school” (T5QsM).
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One can deduce from these responses that a lack of resources is a key constraint to effective
teaching of evolutionary education. The learners have to share text books, and this can be a
real problem. From my experience when I was a school learner, I shared a biology textbook
and it was very difficult as we had conflict when it came to when and who could use the
book. Also from my experience as a teacher, the sharing of textbooks encourages learners to
become lazy and not complete their homework, as they use the excuse of not having a
textbook or that the textbook was with the other person with whom they are sharing. Each
teacher requires a range of tools to draw upon in order to assist and support learners to reach
their ZPD. The ZPD is the area of exploration for which the learners are cognitively prepared,
but require help and social interaction to fully develop (see Section 3.2.1). For this reason,

each learner needs to have his or her own textbook.

Textbooks are very common teaching aids and are used in many schools, though some
teachers criticised the current Namibian prescribed Biology textbook and gave some
suggestions about the prescribed textbook. One teacher gave the following response on the
quality of the textbook: “The current biology Namibian textbook has enough information on
the topic, and thus it should be integrated in the government textbook catalogue so it becomes

a prescribed Grade 11 and 12 textbook” (T1Q1M).

Two teachers made the following suggestions about the prescribed textbook. T2Q2F thought
that “they should put or add more pictures on evolution, so that the learners can see pictures
which can help them to understand evolution better”. ToQoF thought that “the information is
old and thus the textbooks must be updated with new information to enhance learning. Put
more pictures in that serve as evidence of the changes that took place. The textbooks need to

be revised”.

One can further infer that the textbooks are not of good quality, as they do not explain the
evolutionary concepts in-depth and also do not have clear pictures showing evolutionary
concepts. Textbooks are the most common teaching element that are used in many Namibian
schools, and are essential. According to Graves (2000) and Basturkmen (2010), textbooks
inform the syllabus because the authors of the syllabus have made decisions about what will
be learned and in what order. They provide security for the learners because they have a road
map of the subject, as they now know what to expect and what is expected from them. It

further provides a set of visuals, activities and readings, saving the teacher time in finding or
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developing such materials. Finally, it may include supporting materials (teacher’s guide, CD
and worksheets) and provides teachers with a basis for assessing learners’ learning and is also

supported by the socio-cultural theory.

Vygotsky’s socio-cultural theory (1978) sees mediation as happening with the assistance of
signs and that this gives it its generative quality. According to Ogbu (2015), for effective
teaching of science subjects, instructional materials and facilities are necessary. He further
adds that instructional materials and facilities on their own, help to facilitate teaching and
learning and are used to influence concrete and permanent change in technical behaviour.
Instructional materials include audio visual aids, tools, equipment, machines, educational
materials such as charts and ICT instructional resources (Ogbu, 2015). He further states that
the utilisation of instructional aids or mediational tools by teachers, makes teaching and
learning more effective and meaningful to the learners. Wale (2006) supports Ogbu and
stresses that he is of the opinion that the use of instructional materials will make discovered

facts become firmly fixed in the memory of learners.

The lack of teaching resources in schools, can generally influence the teaching and learning,
as it affects learners’ knowledge acquisition (Ogbu, 2015). The lack of teaching resources at
schools can affect teachers’ motivation negatively when teaching. Ogbu further emphasises
that a lack of teaching resources hinders the effective teaching of a subject and reduces the
learners’ interest and participation in the subject or topic. This affirms what T1 stated in the
interview, that it was difficult to get the learners attention as they do not take the topic of
evolution seriously. If there were appropriate teaching resources, one could use them to
encourage the learners to take the topic of evolution seriously and participate, as there would

be evidence that the learners could see.

For these reasons, Ogwa (2002) emphasises that for effective teaching to take place,
mediators require mediational tools to successfully help the learners acquire the necessary
knowledge and reach their ZPD. He further maintains that if a mediator is provided with the
necessary mediating tools, he or she will feel energised and motivated and their sense of
ownership and empowerment would increase. According to Eya (2006), teaching resources
make the teachers’ job easier, faster and more effective. Eya maintains that when teachers see

that they have relevant material to teach their subject, they become more eager to teach.
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Having said the above, it is very important for the government and the schools to make sure
that teachers are provided with the necessary teaching materials, so that effective teaching
can take place in schools. The lack of teaching resources constrains the effective teaching of
Grade 12 Biology teachers when mediating the learning of evolution. Teachers as mediators
need the additional mediational tools, to help in assisting the learners to learn and develop in

order to reach their ZPD, which is indeed the main goal of teaching and learning.

5.3.3.1.2 Learners’ attitude towards evolution

Every person believes differently, but it is safe to say that attitudes affect learning. Some
teachers identified learners’ attitude towards evolution as a problem. This is because every
culture has different beliefs and the different beliefs can affect a learner’s success; not only
because of the belief, but also because educators and peers fail to understand, accept and
make provision for the different beliefs. Central to Vygotsky and Cobb et al., 1991 states that
we must remember that the learning conditions of the individual, the interactions of the
individual with the teacher and other learners, and the individual’s cultural background, all

affect the learner’s success in developing and learning.

Some learners do not have a problem with learning the controversial topic of evolution
despite their religious beliefs, while others reject it and do not want to participate in this topic
at all because of their cultural background. T2QzF stated that learners have a certain attitude
towards the topic of evolution, because according to them, in the first place, it is attacking

their religion and secondly, the topic is difficult and confuses them. She explained:

“The learners’ attitude towards the topic, as some learners do not
participate claiming that this topic is attacking their God, or it’s against
their religious background. Some learners are saying the concepts are
difficult to understand and the lack of teaching aids is a problem”.

Attitude has one of the largest impacts on a learner’s success (Miller, 2004). The learner who
enters the classroom with a good attitude, eager to learn and participate, brings with him or
her positive energy that makes it easier to learn. If a learner enters the Biology class with a
positive attitude, he/she will positively accept what is being taught in the class and accept it.
People do better when they are positive in a positive environment. The learners who are

against evolution will enter the classroom with a negative attitude, and then will not
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participate in the class. These learners then constrain the teaching of evolution, as these

learners disturb the lessons unnecessarily.

According to T4Q4F,

“Learners do not want to participate because they feel that this topic is not
true. Some learners make fun of the topic and tease one another that their
parents are apes, that is why they [other learners who are interested in
learning evolution] look like apes. This than leads to class disturbances”.

Learners who are anti-evolution miss very important content that they should learn for the
examination, which then results in poor academic marks. Classrooms are composed of many
learners from different cultural backgrounds and teachers should take into consideration these
factors when planning their daily lessons, to ensure that meaningful learning, and
development takes place among all the learners. The best way to solve this problem however
is for the teacher to offer learners, whose beliefs go completely against the theory of
evolution, an alternative assignment from the beginning (Miller, 2004). The teacher should
also explain to the learners that learning evolutionary aspects does not mean that they
[learners] are anti-God, or that they are going against their religion. Teachers should
emphasise to the learners that they need to learn these aspects because it is required of them

to do so according to the syllabus, and that they will be assisted on evolutionary content.

5.3.3.1.3 Parental involvement in the learners’ education

Some parents are not involved in their children’s education, and show this by not paying
attention to what they need to be taught. Some parents reject the theory of evolution, and thus
discourage its learning in schools. Some parents feel that evolution is against God, and thus it
should not be taught in schools. According to T1QiM, many parents do not believe in
evolution or they have limited understanding about it, thus they discourage learners to study
these evolutionary concepts. TsQsM who has not experienced any problems yet, emphasised
that the parents can be a challenge when teaching evolution to their learners. According to

him

2

“I have not really experienced problems, despite one parent who came to
attack me because according to him I was teaching the learners evil things.
There are also not enough textbooks for all the learners at my school”

(150sM).
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This clearly informs that the parents lack knowledge on evolutionary concepts, and that is
why they reject it. According to Alerts and Nelson (2002), not only does the general public
lack an understanding of evolution, but so do a considerable proportion of teachers. In many
countries there are still problems around the acceptance of evolution being taught in schools
by some members of the community (Mohlala, 2007). Science magazines have published the
results of international polls assessing public acceptance of evolution around the world. A
comparison of peoples' views across 34 countries reveals that the United States ranks near the
bottom when it comes to the public acceptance of evolution. Only Turkey ranked lower, with
about 25% of the population accepting evolution and 75% rejecting it (Miller et al., 2006).
This clearly demonstrates that the public, which includes the parents, misunderstand the
theory of evolution. In the United States for instance, a group of Christian parents instituted
legal action in 2005 to challenge the implementation of teaching evolution in schools,

because they felt it undermined their notion of God (Mohlala, 2007).

Additionally, Wiles and Branch (2008) emphasise that for those who read Genesis literally
and believe that God created the world along with all creatures big and small in just six days,
there is no reconciling faith with Darwin’s theory. Polls indicate that approximately 45% of
Americans believe this. It is no wonder that almost one third of the 1,050 teachers who
responded to a National Science Teachers Association online survey in March on teaching
evolution in schools, said they had felt pressured by parents and students to include lessons
on intelligent design, creationism or other nonscientific alternatives to evolution in their
science classes; 30% noted that they also felt pressured to omit evolution or evolution-related

topics from their curriculum.

Christianity in Namibia comprises more than 90% of the population, and for this reason the
majority of parents in Namibia are Christian. The fact that the majority of parents are
Christians and have read from the book of Genesis in the Bible and believe that God created
the world, means that there is no reconciling their faith with Darwin’s theory. For this reason,
many parents see evolution as being anti-God, and thus would discourage it being taught to

their children at school.

Many parents do not believe in evolution or they have limited understanding about it, thus
they discourage learners from studying evolutionary concepts. If parents discourage learners

from learning evolutionary concepts because they see it as a notion that attacks God, then
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learners will not take the topic seriously or will not want to participate and learn the topic.
This can then negatively affect the learners’ results. Parental involvement in their children’s
education is important and thus parents should encourage learners to learn all the aspects in
the syllabus/curriculum. The teachers gave the following statements with regards to the
attitude of the parents. T10QioF felt that there was “poor parental involvement in the
learners’ education. Thus the learners do not take education seriously, as their parents are
not encouraging and supporting them”. According to T7Q7F, she did “not really have a
problem, just that some learners who are saying their parents said they should not do or

study evolution™.

Parents want good results for their children and that is why they should be involved in their
children’s education. This is very important because parents are the mediators at home, and
teach the children different things, such as moral values and human ethics. According to
Carter (2002), parental involvement is associated with increased learner achievement and
decreased behavioural problems among the learners. Carter (2002) further states that parents’
sense of efficacy for helping their children succeed in school, focuses on the extent to which
parents believe that through their involvement they can exert a positive influence on their
children’s educational outcomes. To have good results or outcomes, parents should
encourage their children to study and learn all the aspects that form part of the curriculum,
despite their religious beliefs. Parents should be aware that the learners are only learning the
content, and learning the content does not mean that teachers are trying to change learners’
religious beliefs. Teachers are only teaching the concepts as is required by the syllabus, so
that the learners can learn and understand them for the examination. Thus, learners should
learn the concepts as is required of them, according to the syllabus. Parents who discourage
their children from taking part and learning about evolution as per the syllabus, are doing

grievous harm to their children.

The parents should remember that evolution is the most fundamental concept of life sciences
and serves as a powerful scaffold around which a comprehensive and integrative
understanding of biology and related fields can be built (Carter et al., 2015). It would seem
to follow then, that learners who understand evolution ought to have higher levels of
achievement in biology and related science subjects than those who do not. The National
Science Teachers Association (2013) agrees with this assessment, explaining that if evolution

is not taught, learners will not achieve the level of scientific literacy needed to be well-
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informed citizens and be prepared for university and careers in the biological field. For this
reason, parents should rather encourage their learners to participate in learning evolutionary
aspects in school, despite their religious beliefs. It is also important for educators to discuss
the lesson plan for evolution with parents before its implementation. This gives the parents a
chance to prepare their child for something that goes against their beliefs, or take their child
out of the lessons. This will help to avoid any conflict which constrains the effective teaching

of evolution to Biology learners.

5.4 Concluding remarks

In this chapter, 1 discussed the quantitative and qualitative data from the survey
questionnaires. It emerged from the quantitative data that religious beliefs did not affect
teachers’ attitudes towards teaching evolution. For instance, the majority of the teachers
(73%) indicated that although they are Christian, this did not affect their attitude towards the
teaching of evolution. Similarly, from the qualitative data it emerged that the majority of the
teachers in this study had a positive view towards evolution, despite their religious views.
Surprisingly, it emerged that religious views did not really influence teachers’ views and
attitude towards the teaching of evolution, though religious beliefs in the literature are
believed to be the dominating factor that influence teachers’ views and attitudes towards
evolution. It also emerged that evolutionary knowledge is the main factor that influenced the

teachers’ views and attitudes towards teaching evolution.

In the next chapter, I present, analyse and discus data from the semi-structured interviews and

observations.
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CHAPTER SIX
DATA PRESENTATION, ANALYSIS AND DISCUSSION

6.1 Introduction

The main goal of this study was to explore Grade 12 Biology teachers’ conceptions,
dispositions and pedagogic strategies when mediating learning of evolution in the Hardap and
Khomas regions. In this chapter, I present, analyse and discuss the qualitative data from the
semi-structured interviews and classroom observations. The semi-structured interviews
helped me to gather data that answered all four research sub-questions, while the observations

helped me to answer my research sub-questions three and four.

e What are Grade 12 Biology teachers’ conceptions and dispositions towards teaching
the topic of evolution?

e What factors influence Grade 12 Biology teachers’ conceptions and dispositions
towards teaching the topic of evolution?

e What pedagogic strategies do Grade 12 Biology teachers use when mediating learning
of evolution?

e What are the possible enablements and/or constraints when Grade 12 Biology

teachers mediate learning of evolution?

This chapter commences by presenting the qualitative data from the semi-structured
interviews, followed with the analysis and discussion of this data. Thereafter, qualitative data

from the classroom observation are presented, analysed and then discussed.

6.2 Qualitative data from the semi-structured interviews

As stated earlier, the semi-structured interviews helped me to generate data to answer the four
research sub-questions mentioned above. Regarding the data analysis process, I started by
colour coding the qualitative data from the semi-structured interviews to identify preliminary
sub-themes (see Table 6.1a). Thereafter, I grouped the overlapping sub-themes to form
themes in relation to my research sub-questions. Five themes were identified (see Table
6.2b), and then discussed in more detail. T1 and T2 represent the two teachers that were

interviewed.
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Table 6.1a: Preliminary themes from coded text
Teacher | Description of coded text Sub-themes Research
Question
T1 So evolution is a process that happens after a Sufficient 1&2
period of time, mostly after a long period of knowledge
time. about evolution.
T2 Evolution is the gradual change over time on Sufficient
living organisms. knowledge
about evolution. 1&2
T1 My views are 100 % in supporting the teaching | Positive
of evolution; it should be taught to the learners in | towards
the school; I believe we do share the same teaching 1&2
ancestors with apes; I don’t think God created or | evolution.
started life as it is just a belief; I don’t believe in
the bible, but rather believe in evolution.
T2 As a biologist I don’t oppose the teaching of Teach concepts
evolution at all; I should equip my learners with | because they
the evolutionary concepts, as they need to have | have to teach 1&2
the background knowledge on evolution; [ teach | them.
the topic because I have to.
T1 Give learners homework; discuss their findings | Engage learners 3
together in class as a group. with their
learning.
T2 Explain the different concepts to the learners; Teacher is 3
explain the concepts to the learners. doing most of
the work in
class.
T1 & T2 | The main challenge is the religious belief issue; | Challenges in 4
some learners also do not want to participate in | teaching
the topic, because of their religious issues; the evolutionary
lack of proper teaching resources is another; the | concepts to the
textbooks that they we are currently using are learners.
not learner friendly.
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Table 6.1b: Themes and supporting theory/literature

Theme

Theme 1:Understanding of
evolution

Sufficient knowledge of evolution.

Theme 2: Dominant views towards
teaching evolution
Positive towards teaching evolution

Theme 3: Equipollent view
towards teaching evolution

Teach concepts because they have to
teach them.

Theme 4: Learner-centred
approach

Learners are discussing in groups.

Theme 5: Teacher-centred
approach

Teacher is doing most of the work in
class.

Theme 6: Enablements and
constraints when teaching of
evolution

Challenges in teaching evolutionary
concepts to the learners.

Research
Question

Theory/Literature

Vygotsky (1978); Heggart (2016).

Aguillard (1999); Miller et al. (2006);
Ogunniyi (2007).

McKeachie et al., (2002); Blackwell
et al. (2003); Ogunniyi (2007).

Vygotsky  (1976); Hake (1998);
Mortimer  and Scott  (2003);
Rosenberg (2008); Namibia. MoE

(2009); Sanders and Ngxola (2016).

Vygotsky (1962); Moll (2004);
Namibia. MoE (2009), Donnelly
(2014).

Vygotsky (1962); Aguillard (1999);
Rutledge and Warden (2000); Trani
(2004); Kasanda, Lubben, Gaoseb,
Kandjeo-Marenga, Kapenda and
Campbell (2005); Miller et al. (2006);
Nehm and Schonfeld (2007); Wiles
and Branch (2008). Thomson (2013).
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6.2.1 Theme 1: Understanding of evolution

Theme 1 emerged from the data of the first question of the semi-structured interview that was
on the teachers understanding of evolution. Here are some of the statements that the teachers
gave on how they understood evolution. “So evolution is a process that happens after a
period of time, mostly after a long period of time” (T1). “Evolution is the gradual change

over time on living organisms” (T2).

It can be deduced from these statements that both teachers indicated and showed that they
have a good understanding of evolution. According to the Namibian Senior Secondary
Certificate Syllabus, evolution is simply seen as a process of change over a period of time.
This corroborates well with de Klerk’s (2010) assertion that evolution states that all the life
forms on earth share a common ancestor as a result of variation and selection over a very

long time.

6.2.2 Theme 2: Dominant view towards teaching evolution

Theme 2 emerged from the semi-structured interview data on teacher’s views towards
teaching evolution. This is the statement by T1 based on her views towards teaching

evolution.

“Ahhh, my views are 100 % in supporting the teaching of evolution. It
should be taught to the learners in the school. It should remain part of the
syllabus because evolution helps learners to become aware of how life
started and how and why changes are occurring among species”.

It can be deduced from this statement that T1 has a positive view towards the teaching of
evolutionary concepts. As she stated that she is in support of teaching evolution, it can be
concluded that she has a positive view and attitude towards the teaching of evolution. T1 also

stated that:

“I believe we do share the same ancestors with apes. Human evolution
came a long  away from starting with the apes, until these apes started
moving upright on two limbs, rather than on four limbs. No I don’t think
God created or started life, as it is just a belief ... I don’t believe in the
bible, but rather believe in evolution”.

It can be further deduced from these statements that T1 holds a dominant view towards
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evolution. A teacher with dominant views on evolution, is regarded as a total believer of
evolution, and therefore suppresses views on creationism (Ogunniyi, 2007). T1 clearly stated
that she does not believe in the Bible, but rather believes in evolution. One can conclude that
T1 has a positive view about evolution and thus will not have a problem with teaching the
concepts to learners. According to Aguillard (1999), religious beliefs and subject knowledge
are the two main factors that influence teachers’ conceptions and dispositions towards the

teaching of evolutionary concepts.

Based on this, one can further argue that T1 has a positive view and attitude towards the
teaching of evolution, as she has a good understanding of evolutionary concepts (see Table
6.2a) The fact that she believes in evolution, also means that she will not be affected by her
religious beliefs when teaching the subject, as religious beliefs are one of the factors that
affect teacher’s views towards the teaching of evolution (Miller et al. 2006). Although T1 one
has a dominant view towards the teaching of evolution, T2 has an equipollent view towards

the teaching of evolution.

6.2.3 Theme 3: Equipollent view towards teaching evolution

Theme 3 emerged from the semi-structured interview data on teacher’s views towards
teaching evolution. This is the statement by T2 based on her views towards teaching

evolution.

“We have different ideologies, different ways of seeing things, but as a
biologist I don’t oppose the teaching of evolution at all. I should equip my
learners with the evolutionary concepts, as they need to have the
background knowledge on evolution. As a full born again Christian I don’t
enjoy the teaching of evolution, though it’s something that I must do”.

It can be deduced from these statements that T2 is teaching evolution because she is
compelled to do so, even though she does not enjoy the teaching of evolution. For this reason,
one can say that T2 holds an equipollent view about the teaching of evolution. This means
that the teacher holds both views together, as both views have equal cognitive power and co-
exist without logical connection (Ogunniyi, 2007) (see Section 3.3). T2 indicated that she
only teaches evolution because she has to equip the learners with the knowledge. Evolution is
believed to contradict some religious beliefs, which affect teachers’ and learners’ attitude
toward evolution (Miller et al., 2006). This resonates well with T2, whose views about

evolution are affected by her religious beliefs, as she does not enjoy teaching evolution as it
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contradicts these beliefs. Research done amongst teachers has indicated that some teachers
have strong prejudices against evolution, often because of their religious beliefs (McKeachie
et al., 2002; Blackwell et al., 2003). T2 teaches evolutionary concepts because she has to
equip the learners with the necessary knowledge for examination, but does not enjoy teaching
the concepts, as she feels it contradicts her beliefs. The teachers also used different

approaches in teaching the topic, which leads to the next two themes below.

6.2.4 Theme 4: Learner-centred approach implied

Theme 4 emerged from the semi-structured interview data and answers research sub-question
3 — what pedagogic strategies do Grade 12 Biology teachers use when mediating learning of

evolution? T1 used more of a learner-centred approach. According to T1,

“I then give learners homework where they have to go and read about
evolution and talk to their parents about the ftopic. Ask their parents about
evolution and weather they believe in it or not. The next day we discuss
their findings together in class as a group”.

It can be deduced from this statement that T1 was trying to involve the learners in their
learning by allowing for class discussions. Learner-centred education techniques are based on
involving the learners in the learning process. This is done by using different teaching
techniques such as group work, group discussions, project work, eliciting prior knowledge,
drama and role-play (Namibia. MoE, 2009). During the class discussions, the learners are
engaging with one another and can learn from each other, which is key to Vygotsky’s (1978)
socio-cultural theory, which sees learning taking place through social interaction, thus
recommending the use of interactive engagement. Interactive engagement methods are those
designed at least in part to promote conceptual understanding through interactive engagement
of learners in heads-on (always) and hands-on (usually) activities, which yield immediate

feedback through discussion with peers and/or instructors (Hake, 1998).

T1 used this approach during the mediation of evolution, as this approach is recommend by
the Namibian curriculum (Namibia, Ministry of Education, 2010) and is articulated in the

Biology syllabus that:

teaching and learning should be characterised by critical thinking,
investigating phenomena, interpreting data, and applying knowledge to
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practical skills and abilities which are essential to understanding the value
and limitations of natural scientific knowledge and methods, and their
application to daily life. (p. 2)

When learners are engaged with others in conversation or with the teacher, they can learn and
develop well. Mortimer and Scott (2003) accentuate that the concept of the communicative
approach is central to the socio-cultural theory, so that teachers can develop learners’ ideas.
Though the learner-centred approach is favoured by many education systems, such as the

South African education system (Sanders & Ngxola, p. 122), it also has its critics.

T1 further indicated that the method she was using, which is learner-centred, was not 100%

effective and according to her:

“It is effective to an extent, but not 100% effective, maybe 60 % effective,
because after I have taught this, I ask the learners questions to measure
whether they have understood the work or not, but their responses to the
questions is very weak. Many learners perform poorly in the topic test”.

Rosenberg (2008) indicates that learner-centred approaches to education are being interpreted
in problematic ways, resulting in empty, superficial or incoherent learner activities with little
content. It could be argued that this method was not effective as stated by T1, because she
found it difficult to use available, content-rich resource materials effectively, to plan and

support appropriate learner-centred lessons.
6.2.5 Theme 5: Teacher-centred approach implied

Theme 5 emerged from the semi-structured interview data that was on the pedagogical
approaches that the teachers used when teaching evolution. T2 used more of a teacher-centred
approach in teaching evolutionary concepts to the learners. T2 said the following in her

statement on how she teaches evolution:

“Ok how do I teach? I just explain the concepts to the learners. Then
further I use media a lot, such as YouTube videos. I show these videos on
evolution to the learners. This helps the learners to see how the changes
took place”.

It can be deduced from this statement that T2, who is a qualified teacher with a Bachelors of
Education, was teaching by using an explanatory approach. She was explaining evolutionary

concepts to the learners, meaning that she was the one doing most of the talking during the
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lessons. Despite T2 using a teacher-centered approach, she also uses media during her
explanation of concepts. She stated that she showed the learners videos on evolution, which is
very useful for learning and understanding. Vygotsky (1978) sees mediation as happening
with the assistance of signs and that this gives it its generative quality. This encompasses the
social and cultural qualities of the relationship between the teacher or mediator and the child
(Moll, 2004). During mediation, teachers are required to support learners in appropriate
forms of socialisation, by the use of different mediational tools, until such time that those
learners can reason on their own, which is an essential component of the social cultural

theory.

T2 stated that the explanatory approach used during mediation of evolution was very
effective, which corroborates well with Donnelly (2014), who believes that teachers need to
be explicit about what they teach and make better use of whole-class teaching, together with
the use of mediational tools. It could be argued that the fact that T2 used mediational tools
during her lessons helped the learners to understand the concepts easier and perform better.
This resonates with Vygotsky’s (1962) socio-cultural theory which states that learners can
reach their ZPD, when mediators make use of mediational tools during lessons to promote

easier learning and understanding of concepts.

6.2.6 Theme 6: Enablements and constraints when teaching evolution

Evolution is a topic in the Namibian Senior Secondary Education Syllabus and has to be
taught to Grade 12 learners. Despite the importance of evolution education (see Section
2.3.1), it continues to suffer from constraints that hinder its effective teaching and learning.
According to Dobzhansky (1973), nothing in biology makes sense, except in the light of
evolution. For this reason, he believes that evolution is a very important topic and should be

taught to learners.

Data on challenges teachers face when teaching evolutionary concepts, were studied to
identify the challenges. These teachers (T1 and T2) identified constraints that hinder the
effective teaching of evolutionary concepts. They identified religious beliefs as a major issue
that hinders the effective teaching and learning of evolution. They further identified the lack

of teaching resources as an issue as well. T1 reiterated that:
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“The main challenge is the religious belief issue. Many learners are
coming from a Christian background and think that evolution is against or
is attacking God. For instance, at a time a learner shouted out and said
evolution is against their religion, and thus he won’t learn”.

T2 confessed that “as a Christian, it’s a challenge for me to teach the concept. Some learners
also do not want to participate in the topic, because of their religious issues”. It could be
inferred from these statements that evolution hinders the effective teaching and learning of
evolution and there are several reasons why evolution and its teachings constitute a
controversial issue in many countries (Miller et al., 2006, Nehm & Schonfeld, 2007). For
example, evolution is believed to contradict some religious beliefs, which affect teachers’

attitude toward evolution (Miller et al., 20006).

Research done amongst certain groups of teachers in America indicate that there are some
teachers whose lack of belief in evolutionary theory affects their teaching, to the point that
they teach evolution superficially or do not teach it at all (Aguillard, 1999; Rutledge &
Warden, 2000; Trani, 2004; Wiles & Branch, 2008). In addition, surveys have found that
many high school Biology teachers reject evolution, as they feel it contradicts their religious
beliefs (Moore, 2007). This corroborates well with T2 who stated that she was not
comfortable with the teaching of evolution, as she feels it contradicts her religious beliefs.
This further concurs with several authors (Aguillard, 1999; Rutledge & Mitchell, 2002; Trani
2004) who state that religious beliefs are one of the dominating factors that influence

teachers’ views and attitude towards the teaching of evolution.

In addition to religious beliefs, these teachers also identified lack of appropriate teaching

resources as another constraint to effective teaching of evolution in schools.

“The lack of proper teaching resources is another challenge because the
learners do not understand the concepts that well, when I only explain to
them. It would be good if I could show them videos and posters so that they
can see the evidence for themselves™ (T1).

The textbooks that they are currently using are not learner friendly, as it is only words on
paper and there are not enough visual colour full representations of the content. As I stated
earlier, pictures are important as they serve as prove or evidence for the learners. The content
in the textbook is too shallow with no proper examples that can help the learners to grasp the

concepts.
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It could be established from these statements that both teachers experienced problems with
the teaching resources, and this constrained the effective teaching of evolution. Teaching
materials are the different resources that teachers use to deliver knowledge during mediation
(Kasanda et al., 2005). Each teacher requires a range of tools to draw upon in order to assist,
support and ensure appropriate learning. These materials play a large role in making
knowledge accessible to a learner and can encourage a learner to engage with knowledge in
different ways (Thomson, 2013). This is in agreement with Vygotsky (1962), who sees
mediation as happening with the assistance of signs or symbols. If there is a lack of
appropriate teaching materials such as textbooks, which are an important feature of any

school, then appropriate teaching and learning might be hindered.

6.3 Qualitative data from observation

Observation is one of the data-gathering techniques that I used in this study. This technique
allowed me to collect live data occurring in a social situation as espoused by the interpretive
paradigm. This technique further enabled me to observe the pedagogical strategies that the
teachers used in trying to enhance the learning of evolution to their Grade 12 learners.
Finally, it helped me to identify the different factors that enabled and constrained effective

mediation of evolution.

I observed two teachers from the Hardap region, and I observed one lesson on the topic of
evolution by one teacher and two lessons from the other teacher teaching evolution. While in
the Khomas region, I managed to observe three teachers from three different schools. I
observed one lesson from each of these three teachers, as they were teaching the topic of
evolution to their Grade 12 learners. Some observations lasted for 30 minutes, whereas some
lasted for 40 minutes. All the lessons that I observed are presented below. I have labelled the
teachers that I observed with letters A to E. Similarly, I have labelled learners as L1, L2 and
so on. After the presentation of all the observed lessons, I will discuss the findings for all the

lessons.
6.3.1 Teacher A

Lesson 1 (30 minutes):

At the beginning of the lesson, the teacher started by introducing me to her class and

thereafter explained the purpose of my visit. The teacher asked the learners to give me a
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round of applause. She then asked the learners to take their seats and take out their books.
She started the lesson by reading out the learning objectives of the lesson from a projector.
She read as follows '’Define evolution’ and "’Explain how evolution takes place in terms of
speciation”. The purpose of informing the learners about the learning outcomes was intended
to alert them to what was expected from them and what they needed to know by the end of

that lesson.

She then introduced the learners to the definition of evolution, which she defined as it appears
in the syllabus. For example, “Evolution is aprocess of change over aperiod oftime’’. She
further explained what the definition implied by stating “that as time ispassing by organisms
change their shapes and develop into new organisms”. The teacher further said that
“evolution isjust a theory’’. She went on to explain that “evolution is the theory about the
origin of life’” and that life evolved (and continues to evolve) randomly, or by chance. She
gave an example: “Humans evolved from apes, but as time was passing by we became
human’’. She used Figure 6.1 to explain to the learners that organisms change their forms

slowly as time passes by.

if The Theory of Evolution Were True

and millions of these

So where are the millions of these?

Figure 6.1: Showing how evolution occurred

She then asked the learners what they knew about evolution. During the conversations with
the learners, one learner asked the teacher whether she believes in evolution or not. The
teacher responded and said “No | dont believe in evolution’. Another learner asked the

teacher why they should do evolution? The teacher responded and said “Evolution ispart of

122



the syllabus and for that reason you must do the topic’’. At the end of the lesson the teacher

asked the learners to go and find out what is meant by natural selection for homework.

Lesson 2 (40 minutes):

The teacher started the lesson by asking some recap questions based on the previous day’s
work, as the teacher wanted to build on the previous lesson. One of the questions the teacher
asked, was for the learners to define evolution in their own words. After the questions, she
introduced the learning objectives for the day and she read them from the projector: *‘ What is
natural selection?’’ L1 answered: “Natural selection is when the nature selects the best
animals to survive”. L2 answered: “Natural selection take place when the strong animals

survive and the weak ones die”.

Thereafter, she explained how natural selection can lead to microevolution. The learners were
nodding their heads which is a sign that they understood what the teacher was explaining. She
then started explaining what natural selection was by saying, ‘‘Natural selection is the
differential survival and reproduction of individuals due to differences in phenotype’’. She
turther said that “‘During natural selection only the organisms that are well adapted and
those that can withstand the harsh environmental condition will survive”. In her explanation
of natural selection, she came up with the following example, in trying to help the learners

understand how the process of natural selection occurs:

“For example, at the Etosha National Park, we have many springboks and
many cheetahs, and the springbok is being hunted by the cheetahs. Now
those springboks that run slower compared to the other ones, will be
caught by the cheetahs and will be eaten, while those ones that run faster
will be able to escape and will survive. So, in that way natural selection has
taken place. Because the nature only selects those organisms that are able
to withstand the pressure of the environment”.

The learners appeared to understand how natural selection takes place after the teacher
explained to them using the example. The learners showed an understanding as they were
asking questions to get a clearer picture of natural selection. The one learner asked the
teacher the following: “So sir, does it mean that the speed of the springbok will be passed on
to their offspring, and the offspring will be fast as well and will be able to run and escape

away from the predators?” The teacher responded in the affirmative.
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After the example she moved on to how natural selection leads to microevolution. For that
part she did not explain how natural selection leads to evolution, as she instructed the learners
to write down the following notes from the chalk board. Microevolution is the change in

allele frequencies that occur over time within a population:

e This change is due to four different processes: mutation, natural selection, gene flow
and genetic drift;

» This change happens over a relatively short (in evolutionary terms) amount of time
compared to the changes termed 'macroevolution’ which is where greater differences
in the population occur;

» Population genetics is the branch of biology that provides the mathematical structure
for the study of the process of microevolution;

» Ecological genetics concerns itself with observing microevolution in the wild.
Typically, observable instances of evolution are examples of microevolution; for
example, bacterial strains that have antibiotic resistance;

» Microevolution over time leads to speciation or the appearance of novel structure,

sometimes classified as macroevolution; and

Macro and microevolution describe fundamentally identical processes on different

scales.

After the learners finished with the writing, the teacher told them to go and study the

summaries on microevolution.
Discussion of Teacher A ’s lesson 1 and 2:

It could be deduced from these teacher’s lessons that she was using more of a teacher-
centered approach, as she was explaining the concepts to the learners most of the time. She
did not really involve the learners to participate or engage with one another during the
lessons. According to Donnelly (2014), in teacher-centered education, learners place all of
their focus on the teacher. The teacher talks, while the learners exclusively listen. During
activities, learners work alone, and collaboration is discouraged, which happened in this class
as the learners were only working on their own. This approach is regarded as ineffective by
Nelson (2008), who says that evidence quite strongly shows that traditional teaching is not
very effective in schools, and thus teachers are encouraged to use learner-centred approaches,
by involving and engaging with the learners.

124



When learners are engaged with others in conversation, or with the teacher, they are able to
learn and develop well. Mortimer and Scott (2003) accentuate that the concept of the
communicative approach is central to the socio-cultural theory, so that teachers can develop
learners’ ideas. They further explain that the dialogic-authoritative dimension entails either
teachers taking into consideration the learners’ points of view (dialogic communicative
approach) or the emphasis is on the school science point of view (authoritative
communicative approach). Therefore, this teacher was using the authoritative communicative
approach, as there was no exploration of different ideas in the classroom. The teacher was the
one that was doing most of the talking, as she was explaining the concepts to the learners.
This contradicts Vygotsky’s (1978) theory, which sees learning as taking place among

learners when they are socially involved and engaged with one another.

On a positive note, during the lesson presentation, the teacher made use of diagrams and
posters to show the learners how the changes took place within the organism. According to
Vygotsky (1978), during mediation of learning, teachers are required to support learners in
appropriate forms of socialisation by using different mediational tools or artifacts. The fact
that the teacher used mediational tools was good, as it helped the learners to understand the

concepts easier.
6.3.2 Teacher B

Lesson (40 minutes):

The teacher started the lesson by introducing me to the learners and thereafter explained the
purpose of my visit. Similarly, the teacher asked the learners to give me a round of applause.
He then instructed the learners to take out their textbooks and exercise books. He started the
lesson by introducing the new topic which was ‘Selection and evolution’. He read the
learning objectives of the lesson from his syllabus. He read as follows ‘‘Learners should be

’

able to define evolution’’ and ‘‘Learners should be able to explain how evolution takes

place’”.

He then asked the following question: “‘What is evolutionary theory and evolution?’’ He
gave the learners two minutes to think about the answer. Two learners responded and one
learner answered that *‘ Evolution has to do with how life started’. Another learner said that

“Evolution is the changes that take place in the life of organisms’’. Some of the learners
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were laughing at the others who were trying to answer the questions, and this discouraged
other learners from trying to answer. It was also clear that most of the learners were not sure

about the answer, as they were scared to raise their hands.

This to me was quite disturbing, as the two learners did not give the correct answer, even
though evolution had been covered in their previous grades, although not in great detail. This
made me question why the Grade 12 learners found it difficult to give a proper explanation
about what evolution is. The answer for me was that these learners could not give an

appropriate explanation, because the topic was omitted by the teachers in the previous grades.

The teacher added that evolutionary theory implies that life evolved (and continues to evolve)
randomly, or by chance. He then explained evolution to the learners and in his explanation he
said that “‘Evolution in the broadest sense explains that what we see today is different from
what existed in the past’’. He further went on in his explanation and said that ‘‘Biological
evolution concerns change in living things during the history of life on earth’’. He then
referred the learners to the definition of evolution in the textbook, where it is defined as “‘a
process of change over a period of time’’. In trying to make learners understand what is
meant by change over time, he used a diagram similar to the one used by Teacher A above
(see Figure 6.3), in her first lesson. “‘Look at this diagram, we were like this, pointing at the
first picture, which are apes, and then we changed over time, and we developed into humans,
which means we evolved from apes’. The learners were laughing at the pictures. The one
learner called the name of another learner and said, “7hat’s how your great-grandmother
looks like”. The one learner said to the teacher that she does not believe that human beings

were that ugly.

Before he concluded the lesson, he asked the learners whether they believed in evolution or
not? Most learners said that they did not believe in evolution. The one learner asked “*How is
it possible that life evolved randomly, it’s not true. God created everything’’. The teacher did
not respond to the learner’s question, and asked the learners to go and do some more research

on evolution. If I had to repeat this study, I would definitely observe the follow-up lesson.
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Discussion of Teacher B’s Lesson:

It can be deduced from this lesson that the teacher tried to involve the learners in the lesson
by asking them questions, to ensure that the learners were participating in the class. This
approach, whereby learners are involved in the lesson is supported by Crouch and Mazur
(2001). According to these scholars, questions asked during lessons encourage learners to be
active listeners. This teacher also made use of pictures during his presentation as proposed by

Vygotsky (1968), who sees learning taking place with the assistance of mediational tools.
6.3.3 Teacher C

Lesson (30 minutes):

On this day, the school principal took me to the teacher’s class and introduced me to the
learners and explained the purpose of my visit. The teacher started the lesson by introducing
the new topic to the learners, which was selection and evolution. She then asked the learners
to sit in groups and discuss for five minutes what they knew about selection and evolution.
During the discussions, the teacher was moving around in the class from one group to
another. The learners were discussing in their groups, and they were discussing in English
and Afrikaans. The approach adopted by this teacher is supported by the socio-cultural theory
(see Section 3.2). One learner from one group responded and said that selection has to do
with “‘selecting things so that you only have what you want, while evolution has to do with
how life started’’. Another learner from another group contributed and said that *“Selection
occurs when farmers select the best animals to produce good products, while evolution is an
explanation on how life started’’. The teacher was responding positively by nodding her head

and saying “good”.

The teacher defined evolution to the learners as the process of change over a period of time.
In her explanation of evolution, she made it clear that ‘‘evolution does not attempt to give a
scientific explanation for the origin of life, but only for the development and diversification of
life forms after the first life began’’. She further said that evolution tries to explain that what
we see today, differs from what existed in the past. She again reminded the learners about the
definition of evolution, which is the process of change over a period of time and wrote it on

the chalk-board. During the lesson, she also allowed learners to ask questions.

127



One learner asked the teacher “‘How is it possible that we humans evolved from apes? Did
the white people also evolve from apes?” In response, the teacher said that humans did not
evolve from modern apes, but that humans and modern apes shared a common ancestor. This
species did not exist anymore. She went on to explain that evolution was a branching process
in which populations split off from one another and gradually became different. As the two
groups became isolated from each other, they stopped sharing genes, and eventually genetic
differences increased, until members of the groups could no longer interbreed, which meant
at this point they became different species. This is what happened between humans and
modern apes many years ago. We shared a common ancestor, but then as changes were
taking place over time, we parted ways, as we became two different species. A few learners

were nodding their heads, while the others were just sitting quietly listening to the teacher.

The teacher then allowed learners to ask more questions. Another learner insisted that “/7 is
not true that we share the same ancestor with apes. We were rather created by God’. The

teacher responded calmly and commented that,

“Some people consider evolution to be equivalent to disbelief to God,
thinking it replaces God or otherwise rules out God’s involvement in the
development of life. But that is not the case as God works through the
process of evolution. God is simply controlling the evolution process”.

To make her lesson exciting and understandable, the teacher even made use of pictures to
show how the changes took place over a long period of time (see Figure 6.3). The teacher
used this picture to show the learners that it was evident that organisms change shape over
long periods of time. According to the teacher, “7his is how the old human beings used to
look like, then as time was passing by they were changing until they eventually changed to
human beings that looks like us”. The learners were laughing at the pictures, and the one

learner joked and said, “Thanks that I am born in this era so that I don’t have to be that

ugly”.

This was a useful mediational tool, as it served as evidence that evolution did take place. It
also helped learners to see what was meant by change over time. The learners could look at
the pictures and look at their friends’ faces and observe that there was a clear difference
between what they see in the picture and what they were seeing with their friends, and this

showed that change had taken place. Before the teacher concluded the lesson, she asked the
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learners a few questions based on the lesson content, such as: “What is meant by evolution?
What do you understand by the term species?” This was important as the teacher was able to

establish whether the learners understood the concepts well.

She concluded the lesson by introducing the learning objectives of the next lesson. She then
gave the learners some questions for homework. I wish I could have observed the next day
follow-up lesson, to see how the teacher aligned the previous day’s lesson with the new

lesson.

Discussion of Teacher C’s Lesson:

This teacher divided the learners into groups (seven learners in a group) and allowed them to
discuss amongst each other what they understood by evolution. Learner engagement with one
another is very effective, as according to Vygotsky (1968), learners learn better when they are
socially involved with one another. Vygotsky further emphasises that those learners can help

each other to reach their ZPD, when they are engaged in discussions in classrooms.

I also liked the idea that she asked some questions and then allowed the learners to answer.
Additionally, she gave learners an opportunity to ask questions too, however, rather than
providing answers to the questions that the learners asked, she could have re-directed them to
the entire class. Finally, this teacher also used pictures during her lesson presentation, even
though the learners were laughing at the pictures. The learners could see how the organism
changed over a long period of time. The use of pictures during lesson presentations is a very
useful way of mediation, as it assists the learners to understand the concepts easier, according

to Vygotsky (1968).
6.3.4 Teacher D

Lesson (30 minutes):

The teacher started by introducing me to the learners and explained to them the purpose of
my visit. The teacher then asked the learners to give me a round of applause. The teacher then
instructed the learners to take out their textbooks and exercise books. The teacher introduced
the new topic — selection and evolution — to the learners. He then asked the learners to open
their textbooks where that topic was. He then instructed the learners to read through that

chapter on their own. Some of the learners were sharing a textbook, as not all the learners had
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textbooks. After reading silently, he instructed the learners to do all the activities in that

chapter.

The teacher then went to sit behind his table and started marking some other books, while the
learners were busy reading for the rest of the period. Learners were not allowed to talk or
discuss with one another and were just reading silently through the work. The learners were

intently reading as they were all quiet and looked very busy.

After the bell rang, we had time to reflect on the lesson. In his reflections, he confessed that
he had been teaching Biology for the past six years and had never taught the topic of
evolution. He said that he himself does not understand the concepts well, which makes it
difficult for him to teach the topic. He further commented that, “What if a learner asks me
how is it possible that we evolved from a single cell, how and what will I tell that learner?
This is what makes me not to want to teach this topic”. He went on to say that evolution to
him does not make sense. Furthermore, he does not believe in evolution, as he feels it is

attacking God and that is why he will never teach it.

Discussion of Teacher D’s Lesson:

It could be concluded from the conversation that I had with the teacher that he was not
comfortable with teaching evolution because he had a limited understanding of evolutionary
concepts and also because of his religious beliefs. Teacher D did not teach the concepts to the
learners but instead instructed the learners to read through the textbook and instructed them to
do the activities on their own. He stated to me in a conversation we had after the lesson, that
he does not understand the concepts of evolution. This makes it difficult for him to teach the

concepts to the learners.

According to Tatina (1989), studies have found that teachers’ attitudes and views about
subject matter can influence their curricular and instructional decisions. Concurring,
Magnusson et al. (1999) maintain that some researchers have reported that limited knowledge
of topic-specific representations can negatively impact science instruction. This was the case
with Teacher D, who admitted that he could not teach evolutionary concepts to the learners,

because of his limited understanding about evolutionary concepts.
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6.3.5 Teacher E

Lesson (30 minutes):

After introducing me to the learners and explaining to the learners the purpose of my visit,
the teacher instructed the learners to take their seats and take out their textbooks and exercise
books. He then introduced the new topic of selection and evolution to the learners. He asked

the learners to open their textbooks at that particular chapter.

He then asked the learners to read through the chapter and then gave them a class activity that

they had to complete, which consisted of the following four questions:

1. What is selection?
What is evolution?

What is microevolution?

el

How does microevolution occur?

The learners were thereafter allowed to discuss these questions amongst each other, as they
were reading and trying to answer the questions as they were ordered to by the teacher. In the
meantime, the teacher was sitting behind his table completing the attendance register. The

learners continued on their own until the period ended.

I tried listening to the group that was sitting closest to me, but they only discussed the first
question and after that they started talking about the sports games they had the previous day.
When they were discussing the first question they were discussing in English, but when they

started talking about the sport, they were talking in Afrikaans.

Discussion of Teacher E’s Lesson:

It could be deduced from Teacher E’s lesson that he did not teach the concepts to the learners,
even though he gave the learners some work to do. Giving the learners work only is not
enough, as the learners need to be taught the new concepts. Vygotsky (1978) emphasises that
learning takes place among the learners, with the assistance of a more experienced peer or
adult. Vygotsky further emphasises that when a child enters the classroom environment, their
skills and competencies within their individual ZPDs have not yet fully emerged, which

means that the child needs assistance to help them to grasp or understand new concepts. For
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that reason, teachers who are more experienced should provide the learners with assistance to
support their evolving understanding of knowledge domains or development of complex
skills. In light of this, it advisable for teachers to explain the new concepts to the learners,

before they give them work to do on their own.

6.4 Concluding remarks

This chapter has provided a presentation, analysis and discussion of the data from the semi-
structured interviews and lesson observations. It emerged from the interviews that religious
beliefs affected the teachers’ attitudes towards the teaching and learning of evolution.
Additionally, the study revealed that learners were influenced by their parents, as some
parents were against the teaching and learning of evolution. It also emerged from the
observations that the teachers made use of a teacher-centred approach, despite the fact that
the Namibian Education policy requires teachers to teach by using a learner-centred
approach. Lack of resources such as textbooks, were cited as constraining the effective

teaching of evolution in some schools.

In the next chapter, I present the summary of findings, recommendations and conclusion.
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CHAPTER 7
SUMMARY OF FINDINGS, RECOMMENDATIONS AND
CONCLUSION

7.1 Introduction

The aim of this study was to explore Grade 12 Biology teachers’ conceptions, dispositions
and pedagogic strategies when mediating learning of evolution. The study sought to answer
the following research sub-questions:
e What are Grade 12 Biology teachers’ conceptions and dispositions towards teaching
the topic of evolution?
e What factors influence Grade 12 Biology teachers’ conceptions and dispositions
towards teaching the topic of evolution?
e What pedagogic strategies do Grade 12 Biology teachers use when mediating learning
of evolution?
e What are the possible enablements and/or constraints when Grade 12 Biology

teachers mediate learning of evolution?

These sub-questions helped to answer my main research question:

What are Grade 12 Biology teachers’ conceptions, dispositions and pedagogical

strategies that they use when mediating learning of evolution?

This chapter thus presents a summary of the main findings of the study in relation to my
above research sub-questions. This is followed with some recommendations in relation to
mediation of learning of evolution. Additionally, limitations of the study and areas for further

research are highlighted. Finally, the conclusion is provided.

7.2 Summary of findings

The findings from the study are presented in relation to my research sub-questions in their

chronological order.
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7.2.1 Research sub-question 1

e What are Grade 12 Biology teachers’ conceptions and dispositions towards
teaching the topic of evolution?

In response to my research sub-question 1, the quantitative and qualitative data from the
survey questionnaires presented in Chapter Five and the qualitative data from the semi-
structured interviews and observations presented in Chapters Six, reveals that more than three
quarters of the teachers (73%) had a positive conception and disposition towards the teaching
of evolution to Grade 12 learners in schools. As a result, the findings show that many of the
teachers are teaching the topic of evolution to their learners. The study also reveals that
although many teachers (73%) are Christian, they have positive views and attitudes towards

the teaching of evolution. For example, one teacher (T1Q1M) commented that:

“It is important to teach evolution, so the generations get to understand the
way life on earth has evolved since day 1. Thus, it is of great importance
that evolution be included in school syllabuses as a topic™.

Notably also, was that teachers’ religious views did not really negatively influence their
views and attitudes towards the teaching of evolution. The findings differ from some claims
made in the literature as according to Miller et al. (2006) and Nehm and Schonfeld (2007),
there are several factors why evolution and its teaching constitutes a controversial issue in
many countries. The dominating factor is that evolution is believed to contradict some
religious beliefs, which then affects teachers’ attitudes toward evolution (Miller et al., 2006).
In addition, surveys have found that many high school Biology teachers reject evolution and
instead identify with creationism (Moore, 2007). This then influences the teachers’ views and

attitude towards the teaching of evolution.

7.2.2 Research sub-question 2:

e  What factors influence Grade 12 Biology teachers’ conceptions and dispositions
towards teaching the topic of evolution?

It emerged from the study that a lack of evolutionary knowledge is the main factor that
influences teachers’ views and attitudes towards teaching evolution. For instance, teachers in
this study mention that they did not receive enough subject knowledge on evolution, both
from their schools and tertiary institutions. This thus affected their views and attitude towards

evolution and henceforth the mediation of the topic.
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The lack of subject knowledge and religious beliefs were identified as factors that influenced
teachers’ comfort ability and attitudes when it comes to the teaching of evolutionary
concepts. Here are some of the teacher’s statements on what influences them to be

uncomfortable and have negative attitude towards the teaching of evolution.

“No, it5 really not an easy topic to teach because there are some points
about it that are not so clear of (what really happenedatfirst and why and
how it happened). Different people have different views about evolution
and this makes it difficult and uncomfortable to teach and explain to the
learners™.

It is clear from these statements that teachers do not have sufficient knowledge of evolution.
Research has proven that subject knowledge is a very important aspect in education, as it can
determine teachers’ attitudes towards the teaching of a subject or topic (Hawley, Short,
McCune, Osman, & Little, 2010). The acceptance of evolution by teachers, their knowledge

of evolution and overall attitude toward evolution, are very much related to each other.

According to Magnusson et al. (1999), some researchers have reported that limited
knowledge of topic-specific representations can negatively impact teachers’ views and
attitude towards that topic. Furthermore, studies have found that teachers’ attitudes and views
about subject matter can also influence their curricular and instructional decisions (Tatina,
1989). In other words, if teachers do not have sufficient knowledge on a particular topic, it
can affect their views and attitude towards teaching the topic. In this study too, the majority
of the teachers (67%) indicated that limited subject knowledge is the main factor that
determines their comfort ability towards teaching evolution, which results in them having a

negative view and attitude towards the teaching of evolution.

Additionally, this study found that teachers with a limited understanding of evolutionary
concepts were not comfortable with teaching the topic. T12Q14F for instance, stated that “No,
I dontknow the topic very well and it5 uncomfortable to teach things that I dont know and
there is a lack ofresources to be used”. This corroborates well with Rutledge and Mitchell’s
(2012) findings that lack of or limited understanding of evolutionary concepts, may tend to
have negative views about the topic, resulting in them spending less time teaching it
effectively. This resonates with Vygotsky’s (1978) socio-cultural theory which states that in
order for a peer or an adult to assist the child comfortably he or she must be more

experienced (more knowledgeable) than the child.
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If teachers are not well-equipped with evolutionary concept knowledge, it can affect their
capabilities in assisting the learners to reach their ZPD (Vygotsky, 1978; Stott, 2016). If a
mediator does not have enough subject knowledge on the subject, he or she will not be
comfortable in teaching it and this lack of knowledge can thus influence the teacher’s attitude
towards teaching the topic. T¢QsF explains: “Yes, my knowledge of the topic makes it easier
to teach the subject”.

This statement corroborates well with literature from Vygotsky (1978) and Stott (2016). A
teacher with sufficient subject knowledge on evolutionary concepts might be comfortable
with the teaching of the concepts effectively to the learners. Magnusson et al. (1999) maintain
that subject knowledge is key to comfortable teaching. Additionally, these teachers may have
a positive attitude towards the teaching of this topic. According to Moore, 2007), the lack of
understanding of concepts, and consequently the ability to teach the concepts competently,
are some of the factors that affect teachers’ views and attitude towards the teaching of a topic.
Teachers who understand evolutionary concepts well, tend to have positive views and

attitudes towards the topic Trani (2004).

7.2.3 Research sub-question 3:

e What pedagogic strategies do Grade 12 Biology teachers use when mediating
learning of evolution?

The study found that the majority of the Biology teachers (73%) involved in this study do
teach evolutionary concepts. The teachers use various teaching strategies to teach the topic of
evolution but the common teaching methods are the teacher-centered strategies. For example,
during the observations I noticed that most of the teachers that I observed were using more of
a teacher-centered approach. The teachers were doing more talking then the learners during
the lessons. It also emerged from the interviews that the teachers use more of a teacher-

centered approach than a learner-centered approach, when teaching evolutionary concepts.

Although the Namibian Education policy requires teachers to teach their lessons by using a
learner-centred approach, it also clearly emerged from the questionnaires that more teachers
use more of a teacher-centred approach instead of a learner-centred approach when teaching
evolution. Teacher-centred approaches are often aligned with transmission models of

teaching. Within this framework, instruction is the activity in which the information is moved
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or transmitted to and into the learner. Typical characteristics of teacher-centred instruction
include more teacher talk and questions, than learner talk and questions, more whole group
instruction, reliance on textbooks with other sources such as media used as support, recall of
factual information, and a classroom in which desks are in rows facing a board with the
teacher desk nearby. Here is a statement from a teacher (T1Q1M) about his teaching
approach: “Lessons are more of lecturing, diverted a little bit too learner-centred. This
makes enough time for the teacher to give more content to the learners about the topic of

evolution”

In this study, it emerged from the questionnaires, interviews and observations that the
teachers explained the concepts to the learners, without the learners being actively engaged
and interacting with the teacher, or other learners. This teacher-centred approach is regarded
as ineffective according to Nelson (2008) and the Namibian Education policy. In contrast, it
emerged from this study that these teachers were comfortable with the teacher-centred
approach when teaching evolution. This corroborates well with Kasanda et al. (2005), who
clearly indicates that in Namibia, the ‘empowerment’ interpretation of learner-centred
education (where learners determine the direction of the learning experience), is not
implemented. Kasanda et al. (2005) further indicates that there is little evidence of group
work and project work that would support learner-centred education. This could possibly be
because of teachers not having pedagogical content knowledge on how to implement and
conduct learner-centred lessons. More than a third of the teachers indicated that the teacher-
centred approach they use or implement when teaching evolutionary concepts to the learners,

is effective.

One can thus further conclude that the teachers use teacher-centred approaches because they
feel that the method is effective and help the learners to understand the concepts effectively.
This corroborates well with Kevin (2014) who opposes the idea that teacher-centered
teaching strategies are ineffective. Kevin believes that teachers need to be explicit about what
they teach and make better use of whole-class teaching. Kevin further says that initial
instruction when dealing with new information and concepts should be explicit and direct,

and thus supports teachers that teach by directly explaining concepts to the learners.
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7.2.4 Research sub-question 4:

e What are the possible enablements and/or constraints when Grade 12 Biology
teachers mediate learning of evolution?

The study found possible enablements and/or constraints when it comes to the teaching of
evolutionary concepts to Grade 12 learners. It emerged from the study that the teachers
identified more constraints than enablements. The teachers identified sufficient subject
knowledge as the only enablement, when it comes to the teaching of evolution. It clearly
emerged from the study that the teachers with sufficient knowledge about evolution do not
have a problem with the teaching of evolution, as their subject knowledge enables them to
teach the topic effectively. The teacher with a BSc degree indicated that she has a good
understanding of evolution and thus she does not have a problem with teaching the topic.
Based on this, one can conclude that a good understanding of evolution enables teachers to

teach the topic effectively, without any problems.

The study found that there are a number of constraints that influence the effective teaching of
evolutionary concepts. Amongst them are inadequate resources, lack of resources such as
textbooks, projectors and access to the internet, lack of interest and discipline among some
learners and inadequate time allocated for evolutionary education. This corroborates well
with Kasanda et al. (2005), who emphasise that there is a lack of appropriate teaching
resources in many Namibian Schools. According to Ogbu (2015), effective teaching of
science subjects, instructional materials and facilities, are necessary. He further adds that
instructional materials and facilities on their own, help to facilitate teaching and learning and
are used to influence concrete and permanent change in technical behaviour. Additionally, he
states that the utilisation of instructional aids or mediational tools by teachers, makes teaching
and learning more effective and meaningful to the learners. Each teacher requires a range of
tools to draw upon in order to assist, support and ensure appropriate learning. According to
Kasanda et al. (2005), teaching resources play a large role in making knowledge accessible to

a learner and can encourage a learner to engage with knowledge in different ways.
The lack of teaching resources in schools can generally influence teaching and learning, as it

affects learners’ knowledge acquisition (Ogbu, 2015). The lack of teaching resources at

schools can affect teachers” motivation negatively in teaching. Ogbu further emphasises that
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a lack of teaching resources hinders the effective teaching of a subject and reduces the

learners’ interest and participation in the subject or topic.

The study also found that teachers were complaining about the learners’ attitudes towards the

learning of evolution. For instance, one teacher (T2Q2F) commented that the problem is:

“The learners’ attitude towards the topic, as some learners do not
participate claiming that this topic is attacking their God, or it’s against
their religious background. Some learners are saying the concepts are
difficult to understand and the lack of teaching aids is a problem”.

Attitude has one of the largest impacts on a learner’s success (Miller, 2004). The learner who
enters the classroom with a good attitude, eager to learn and participate, brings with him or
her positive energy that makes it easier to learn. If learners come to the class with negative
attitudes towards the learning of evolution, they will not want to learn evolution and this will
result in them performing poorly. This clearly emerges from the interviews as according to
T2, learners do not want to learn evolutionary concepts, because they feel that it is against

their religion.

In addition to this, the study found that the some parents were against the learning of
evolution by their children. It emerged from the interviews that some parents were
discouraging their children from learning evolutionary concepts, as the parents felt that
evolution is against God. Christianity in Namibia comprises more than 90% of the
population, and for this reason the majority of parents are Christian. For this reason, many
parents will see evolution as being anti-God, and thus would discourage it being taught to

their children in schools.

Finally, the study found that the time allocated for the teaching of evolutionary concepts is
not enough. The teachers involved in this study suggested that more teaching time is needed
for the effective teaching of evolutionary concepts. I also observed from some of the lessons
presented that some teachers were not giving the learners enough thinking time, when they
pose a question. The teachers could not allow for more time because then they will not be
able to finish their lessons. This is an indication that teaching time was not sufficient. For this
reason, regarding time allocation for Biology lessons, the study recommends double periods

in Biology to provide enough time for practical’s and outdoor learning. The schools must try

139



to adjust the timetable in such a way that subjects like Biology is allocated with double
periods. This will allow for sufficient teaching time, as teachers will spend more time with
the learners. This will possibly help the learners to think longer and understand the concepts

well.

7.3 Recommendations

Some of the pertinent recommendations associated with the findings of this study include the

following:

7.3.1 Strengthening of the subject content and interest of teachers

The study found that some teachers involved in the study did not have enough knowledge on
evolution. They attributed that to the poor pre-service training that they received when they
were at tertiary institutions. For instance, most of the Biology teachers involved in the study
did not receive much evolution education when they were students. The study thus
recommends more comprehensive evolution education in-service and pre-service
programmes for Biology teachers. The teachers need to be trained well to be equipped with
deep knowledge that will enable them to teach evolutionary concepts effectively. As stated by
Heggart (2016), deep knowledge is a prerequisite for critical thinking. A teacher without a
good understanding of evolutionary concepts will not be able to teach the concepts
appropriately. If teachers themselves do not receive enough education on evolutionary

concepts, how can they be expected to teach it effectively?

7.3.2 Constraints of teaching evolution should be translated into enablements

The study found that inadequate resources, such as textbooks, was cited as the main
constraint. The study thus recommends provision of teaching materials such as video clips for
teaching and making available enough textbooks, so that learners can have their own

textbooks, instead of sharing textbooks.

Regarding other constraints, such as the learners’ and parents’ attitudes towards evolution
learning, the study further recommends that learners and parents should be encouraged and
motivated, that the learning of evolutionary concepts is not meant to attack or affect their

religion, but instead should be learnt for academic purposes.
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Regarding time allocation for evolution education, the study recommends double periods in
Biology to provide enough time for the teachers to explain evolutionary concepts effectively

to the learners.

Biology teachers should be empowered to realise their vision of acting as agents for social
change and working for the betterment of education. Finally, the study recommends that
continuous professional development of Biology teachers is critical. In the next section, I

discuss areas for further research.

7.4 Areas for further research

e Further research could be done on the same topic, this time including learners and
parents. instead of only the teachers;

e Further research on how to help teachers to shift away from a teacher-centered
approach to a learner-centered approach during mediation of evolutionary concepts,
that emphasises the development of learners’ positive attitudes toward science
education,;

e Further research can also be conducted on the importance of teacher’s professional

development.

7.5 Conclusion

This final chapter of the study provided a summary of the findings. Thereafter, it provided
some recommendations related to the study and recommendation areas for further research.
In this concluding chapter it is worth noting that the study has researched Grade 12 Biology
teachers’ conceptions, dispositions and pedagogic strategies when mediating learning of
evolution. An analysis of teachers’ responses, and lesson observations has been described in

Chapter Five and Six. The findings were then discussed in Chapter Seven.

This study concludes that the lack of evolutionary knowledge amongst the teachers was a
dominating factor that affected the teachers’ views and attitudes towards the teaching of
evolutionary concepts. That is, teachers with a limited understanding of evolutionary
concepts, were found to have negative views and attitudes towards the teaching of evolution,

which can constrain or hinder effective teaching of evolutionary concepts. Therefore, there is
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a need for intervention from the Department of Education in the form of continuous
professional development, to ensure that teachers receive the necessary support, resources

and training, to be able to teach the topic of evolution effectively.

142



REFERENCES

Aguillard, D. (1999). Evolution education in Louisiana public schools: a decade following
Edward v Aguillard. 7The American Biology Teacher, 61(3), 182-188.

Alexander, P. A., & Murphy, P. K. (1998). The research base for APA’s learner-centered
psychological principles. In B. L. McCombs (Ed.), How students learn: reforming
schools through learner-centered education (pp. 25-60). Washington DC: American
Psychological Association.

Alters, B. J., & Nelson, C. E. (2002). Teaching evolution in higher education. Bloomington:
Oxford University Press.

Atallah, F., Bryant, S. L., & Dada, R. (2010). Learners’ and teachers’ conceptions and
dispositions of mathematics from a Middle Eastern perspective. US-China Education
Review, 7(8), 43-49.

Ajzen, L (2001). The nature and operation of attitudes. Annual Review of Psychology, 52, 27-
58.

Ary, D., Jacobs, L.C., Razaviech, A., & Sorensen, C. (2006). Introduction to research in
education (7" ed.). USA: Thomson Learning Academic Resource Center.

Ashrif, S. (1998). Science teaching, culture and religious values. School Science Review,
79(288), 51-55.

Association, N. S. (n.d.). The teaching of evolution. Retrieved on 08 April 2016 from NSTA
Position Statement: http://www.nsta.org/about/position/evolution.aspx

Basturkmen, H. (2010). Developing courses in English for specific purposes. New York:
Paglave Macmillan.

Bassey, M. (1999). Case study Research in Educational Settings, Buckingham and
Philadelphia: Open University Press.

BBC news. (2007). Teachers ‘fear evolution lessons”. Retrieved 18 August 2016
http://news.bbc.co.uk/go/pr/fr/-/1/hi/education/7028639.stm

Bell, J. (1993). Doing your research project: A guide for first time researchers in education
and social science. Buckingham: Open University Press.

Bertram, C., & Christiansen, 1. (2015). Understanding research: An introduction to reading
research. Pretoria: Van Schaik Publishers.

Blackwell, W. H., Powell, M. J., & Dukes, G. H. (2003). The problem of student acceptance
of evolution. Journal of Biology Education, 37(2), 56-67.

Bourdieu, P. (1993). Sociology in question. London: Sage Publications.

143


http://www.nsta.org/about/position/evolution.aspx
http://news.bbc.co.uk/go/pr/fr/-/1/hi/educati

Branch, G., & Scott, E. (2007). Overcoming obstacles to evolution education: In the
beginning. Evolution Fducation and Qutreach, Retrieved on 12 July 2016
http:www.springerlink.com/content/k5462240226667ul /fulltext. html.

Bruner, J. (1977). The organization of early skilled action. In R. M. Martin (Ed.),
The integration of a child into a social world (4-33). London: University Press.

Carter, S. (2002). The Impact of Parent/F'amily Involvement on Student Outcomes: An
Annotated Bibliography of Research from the Past Decade, Consortium for
Appropriate Dispute Resolution in Special Education (CADRE): Eugene, OR.

Carter, B. E., Infanti, L. M., & Wiles, J. R. (2015). Boosting Students’ Attitudes &
Knowledge about Evolution Sets Them Up for College Success. The American
Biology Teacher, 77(2), 113-116.

Chisholm, L., & Leyendecker, R. (2008). Curriculum reform in post-1990s sub Saharan
Africa. International Journal of Educational Development, 28, 195-205.

Clement, P., Quessada, M. P, Laurent, C., & Carvalho, G. (2008, September). Science and
religion: evolutionism and creationism in education: A survey on teachers’
conceptions in 14 countries. Paper presented at XIII IOSTE Symposium, Izmir,
Turkey.

Clough, M. P. (1994). Diminish student’s resistance to biological evolution. 7The American
Biology Teacher, 56(7), 409-415.

Clough, P., & Nutbrown, C. (2007). 4 student ‘s guide to methodology: Justifying enquiry
(2" ed.). London: Sage publications.

Cobb, P., Yackel, E., Wood, T., Nicholls, J. Wheatley, G., Trigatti, B., & Perlwitz, M.
(1991). Assessment of a problem-centred second grade mathematics project. Journal of
Research in mathematics, 22(1), 3-29.

Cole, M. (2014). Literature review update: Student identity in relation fo science, technology,
engineering and mathematics subject choices and career aspirations. Retrieved 22
March, 2016, from www.acola.org.au

Cohen, L., Manion, L., & Morrison, K. (2007). Research methods in education (6™ ed.).
London: Routledge.

Cohen, L., Manion, L., & Morrison, K. (2011). Research methods in education (7" ed.).
London: Routledge.

Crouch, C. H., & Mazur, E. (2001). Peer instruction: Ten years of experience and results.
Retrieved on 04 July 2016 from:
http://www.sswm.info/sites/default/files/reference attachments/CROUCH%20and%2
OMAZUR%202001%20Pee%20Instruction%20Ten%20Y ears%200f%20Experience
%20and%20Results.pdf

144


http://www.springerlink.com/content/k5462240226667ul/fulltext.html
http://www.acola.org.au
http://www.sswm.info/sites/default/files/reference_attachments/CROUCH%20and%252

Cross, D., Taasoobshirazi, G., Hendricks, S., & Hickey, D. T. (2008). Argumentation: A
strategy for improving achievement and revealing scientific identities. /nternational
Journal of Science Education, 30(6), 837-861.

Damon, W. (2005). Personality test: The dispositional dispute in teacher preparation today,
and what to do about it. Journal of Teacher Education Issues on Dispositions, 2(3),
1-6.

Deckard, S., & Smithwick, D. (2002). High school students’ attitudes towards creation and
evolution compared to their worldview. Impact, 347(5), 1-iv.

De Klerk, A. (2013). Biology for Namibia. Windhoek: Solitaire.

Denzin, N.K. (1989). Interpretive interactionism: Applied social research methods. Newbury
Park, London: Sage.

Dixon-Krauss, L. A. (1996). Vygotsky in the classroom. New York: Longman.

Dobzhansky, T. (1973). Nothing in biology makes sense except in the light of evolution. The
American Biology Teacher, 35(3), 125-129.

Doehler, S. P. (2002). Mediation revisited: The interactive organization of mediation in
learning environments. Switzerland: Institute of Romance Languages University of
Basel.

Domovic, V., Vidovic, V. V., & Ivanec, T. P. (2013, September). Teachers’ and students’
perceptions and beliefs about teaching and learning in different initial teacher
education programmes. Poster session presented at European Conference on
Educational Research 2013, Creativity and Innovation in Educational Research
Conference, Istanbul.

Donnelly, K. (2014). Chalk and talk teaching might be the best way. Retrieved on the 08 July
2016 from: http://theconversation.com/chalk-and-talk-teaching-might-be-the-best-
way-after-all-34478

Engestrom, Y. (2001). Expansive learning at work: Towards an activity theoretical re-
conceptualization. Journal of Education and Work, 1, 133-156.

Enghono, A. (2013). Understanding how trainee science teachers engage with prior everyday
knowledge and experiences associated with biological concepts during Biology
lessons: A case study. Unpublished master’s thesis. Education Department Rhodes
University, Grahamstown.

Eya, P. (2006). Role of instructional materials in improving qualitative education in Nigeria.
Ebony State University Journal of Education, 4(1), 77-92.

Facione, P. (2000). The disposition towards critical thinking: Its character, measurement, and
relationship to critical thinking skill. /nformal Logic, 20(1), 61-84.

145


http://theconversation.com/chalk-and-talk-teaching-might-be-the-best-way-after-all-34478
http://theconversation.com/chalk-and-talk-teaching-might-be-the-best-way-after-all-34478

Farber, P. (2003). Teaching evolution & the nature of science: The American Biology
Teacher. National Association of Biology Teachers, 65(5), 347-354.

Frans, M. K. N. (2015). Understanding how grade 11 Biology teachers mediate learning of
the topic on transpiration. Unpublished master’s thesis. Education Department,
Rhodes University, Grahamstown.

Futuyma, D. (2009). Evolution (2" ed.). Sunderland, Massachusetts, USA: Sinauer
Associations, Inc. Publishers.

Gao, L., & Watkins, D. A. (2002). Conceptions of teaching held by school science teachers in
P.R. China: identification and cross-cultural comparisons. Infernational Journal of
Science Fducation, 24(1), 61-79.

Good, R. (2003). Evolution and creationism: One long argument. 7he American Biology
Teacher, 65(7), 512-516.

Graves, K. (2000). Designing Language Course: A Guide for Teachers. Boston: Heinle.
Cengage Learning,

Grobschedl, J., & Konnemann, C. (2014). Pre-service biology teachers' acceptance of
evolutionary theory and their preference for its teaching. Evolution: Education and
Outreach Journal, 7(18), 1-16. Retrieved on 24 May 2016 from
http://www scielo.org.za/

Grossman, P. L., Wilson, S. M., & Shulman, L. S. (1989). Teachers of substance: Subject
matter knowledge for teaching. In M. C. Reynolds (Ed.), Knowledge Base for the
Beginning Teacher (pp. 23-46). Oxford: Pergamon.

Haingura, R. (2009). Enhancing learner centered education through the Eco-school
Jramework: Case studies of Eco-schools practice in South Africa and Namibia.
Unpublished master’s thesis. Education Department, Rhodes University,
Grahamstown.

Hameed, S. (2008). Bracing for Islamic creationism. Science, 322, 1627-1638.

Halverson, L. R. (2011). Katz on disposition. Retrieved on 11 July 2016 from
https://lisahalverson.com/2011/05/12/katz-on-dispositions/

Hake, R. R. (1998). Interactive engagement vs traditional methods: A six-thousand-student
survey of mechanics’ test data for introductory physics courses. American Journal of
Physics, 66(1), 64-74.

Ham, S., & Sewing, P.R. (1988). Barriers to environmental education. Journal of
Environmental Education, 14, 17-24.

Harrison, G., & Muthivhi, A. (2013). Mediating self-regulation in kindergarten classrooms:

An exploratory case study of early childhood education in South Africa. Journal of
Education, 57, 79-101.

146


http://www.scielo.org.za/
https://lisahalverson.com/2011/05/12/katz-on-dispositions/

Hawley, P. H., Short, S. D., McCune, L. A, Osman, M. R., & Little, T. D. (2010). What’s the
Matter with Kansas? The Development and Confirmation of the Evolutionary
Attitudes and Literacy Survey (EALS). Evolution: Education and Outreach.

Heggart, K. (2016). How important is subject matter knowledge for a teacher? Retrieved on
13 October 2016 from
http://blogging. mrheggart.com/2016/05/02/how-important-is-subject-matter-
knowledge-for-a-teacher/

Henning, E., van Rensburg, V. W., & Smit, B. (2004). Finding your way in qualitative
research: An interpretivist framework. Pretoria: J. L. van Schaik.

Hoabes, R. (2004). Investigating teaching strategies used by teachers to foster environmental
learning in the Namibian Life Science curriculum. Unpublished master’s thesis.
Education Department, Rhodes University, Grahamstown.

Hogan, R. (2008). Contextualizing formal education for improved relevance: A case from the
Rufiji wetlands, Tanzania. Southern African Journal of Environmental Fducation, 235,
45-58.

Howie, S. (1997). Mathematics and science performance in the middle school years in South
Africa: A summary report on the performance of South African students in the Third
International Mathematics and Science Study (TIMSS). Pretoria: Human Sciences
Research Council.

Howie, S. (2004). A national assessment in mathematics within an international comparative
assessment. Perspectives in Education, 22(2), 149-162.

Imenda, S. (2014). Is there a conceptual difference between theoretical and conceptual
framework? Journal of Social Science, 38(2), 185-195.

Jabareen, Y. (2009). Building a conceptual framework: Philosophy, definitions, and
procedure. International Journal of Qualitative Methods, 8(4), 49-62.

Jensen, B. B., & Schnack, K. (2006). The action competence approach in environmental
education. Environmental Education Research, 12, 471-486.

Kanime, J. K. (2015). An investigation into how Grade 11 Biology teachers mediate learning
through code-switching from English to Oshiwambo: A case study. Unpublished
master’s thesis. Education Department, Rhodes University, Grahamstown.

Kanyimba, A.T. (2002). Towards the incorporation of Environmental Education in the
Namibian Secondary School Curriculum. Unpublished master’s thesis, UNISA,
Pretoria.

Karpov, Y. (2003). Vygotsky's doctrine of scientific concepts: its role for contemporary

education. Vygotsky's Educational Theory in Cultural Context (pp. 65-82).
Cambridge: Cambridge University Press.

147


http://blogging.mrheggart.com/2016/05/02/how-important-is-subject-matter-

Karpov, Y. (2005). The Neo-Vygotskian approach to child development. New York:
Cambridge University Press.

Karpov, Y., & Haywood, C. H. (1998). Two ways to elaborate VVygotsky’s concept of
mediation: implications for instruction. American Psychologist, 53(1), 27-36.

Katung, M., Johnstone, A. H., & Downie, J. R. (1999). Monitoring attitude change in
students to teaching and learning in a university setting: A study using Perry's
developmental model. Teaching in Higher Education, 4(1), 43-59.

Katz, L. (2002). ‘Not all dispositions are desirable’: Implications for assessment. Assessment
in Education, 9(1), 53-54.

Kasanda, C., Lubben, F., Gaoseb, N., Kandjeo-Marenga., Kapenda, H., & Campbell, B.
(2005). The role of everyday contexts in learner-centered teaching: The practice in
Namibia secondary schools. International Journal ofScience Education, 27, 1805-
1823.

Ketlhoilwe, M. J. (2003). Environmental education policy implementation in Botswana. The
role of secondary education officers and school heads. Southern African Journal of
Environmental Education, 20, 75-84.

Kostova, Z., & Atasoy, E. (2008). Methods of successful learning in science education.
Journal of Theory and Practice in Education, 4, 49-78.

Kight, R. R. (2012). The Acceptance ofevolutionary theory among students enrolled in a
Master's degree programfor educators. Retrieved on 05 July 2016 from:
http://infidels.org/library/modern/randal_kight/educators.html

Kirby, J. R., & Lawson, M. J. (2012). Enhancing the quality oflearning: Dispositions,
instruction and learningprocesses. Country: Cambridge University Press.

Lantolf, J., & Thorne, S. L. (2007). Sociocultural theory and second language learning. In. B.
van Patten & J. Williams (Eds.), Theories in Second Language Acquisition (pp. 201-
224). New York: The Pennsylvanian University State.

Law, P. (1997). Millikan Lecture 1996: promoting active learning based on physics education
research in introductory physics courses. American Journal ofPhysics, 61(1), 14-21.

Leedy, P.D., & Ormrod, J.E. (2005). Practical research. Planning and design (s thed.).
Pearson Education: Upper Saddle River, New Jersey: Pearson Education Upper
Saddle River.

Le Roux, C. (2001). Research techniquesfor environmental education. Pretoria: Centre for
Community Training and Development- UNISA.

Lee, C. K. J. (1997). Environmental education in schools in Hong Kong. Environmental
Education Research, 3, 359-371.

148


http://infidels.org/library/modern/randal_kight/educators.html

Lemke, J. L. (2001). Articulating communities: Socio-cultural perspective in science
education. Journal of Research in Science Teaching, 38(3), 296-316.

Lever J. (2002). Science, evolution and schooling in South Africa. In W. James & L. Wilson
(Eds), The architect and the scaffold: Evolution and education in South Africa. Cape
Town: Human Science Research Council Publishers.

Loubser. C. P. (1997). Cross-curricular teaching: An approach in the new South African
school curriculum. Educare, 26(1&2), 24-34.

Loubser, C. P. (2008). Whole school development through environmental education. UNISA:
Pretoria.

Mall, A. (2012). Assessing mathematics teachers’ disposition towards problem solving.
Proceedings of the 12th International Congress on Mathematics Education, Seoul,
Korea.

Margolis, E., & Laurence, S. (2007). Concepts and conceptual analysis. Philosophy and
Phenomenology research, LXVII, (2), 253-280.

Magnusson, S. J., Krajcik, J. S. & Borko, H,, (1999). Nature, sources, and development of
pedagogical content knowledge for science teaching (pp.95-132). Netherlands:
Kluwer Academic Publishers.

Mayring, P. (2000). Quantitative Content Analysis. Open Journal systems. Retrieved on the
27 March 2016 from http://www/qualitative-research. net/index.php/fqs/article

Maxwell, J.A. (1992). Understanding and validity in qualitative research. Harvard
Educational Review, 62, 279-301.

McCombs, B., & Whistler, J. (1997). The learner-centred classroom and school: Strategies
Jor increasing students’ motivation and achievement. San Francisco: Jossey-Bass
Publishers.

McKeachie, W. J, Lin, Y. G. & Strayer, J. (2002). Creationist vs evolutionary beliefs: effect
on learning biology. The American Biology Teacher, 64(3), 189-192.

McMillan, J. H., & Schumacher, S. (2006). Research in education. Evidence based inquiry
(6%ed.). USA: Pearson education.

Merriam, S. (2009). Qualitative research: A guide to design and implementation. San
Francisco, CA: Jossey-Bass.

Mohlala, T. (2007). Evolution to be taught in SA schools. Retrieved on 27 April 2016 from:
http://mg.co.za/article/2007-10-26-evolution-to-be-taught-in-sa-schools

Monroe, C. M., & Kaplan, S. (1988). When words speak louder than actions: Environmental

problem solving in the classroom. 7he Journal of Environmental Education, 19(3),
38-41.

149


http://www/qualitative-research
http://mg.co.za/article/2007-10-26-evolution-to-be-taught-in-sa-schools

Morrison, N. (2014). Subject knowledge isprimefactor in good teaching, experts say.
Retrieved on 10 October 2016 from https://www.tes.com/news/school-news/breaking-
news/subject-knowledge-prime-factor-good-teaching-experts-say

Morris, H. (2001). Issues raised by testing trainee primary teachers’ mathematical
knowledge. Mathematics Education Research Journal, 3, 37-47.

Miller, J. D. (2004). Public understanding of, and attitudes toward, scientific research: what
we know and what we need to know. Public understanding ofScience, 13(3), 273-
294,

Miller, J. D., Scott, E. C., & Shinji, O. (2006). Public Acceptance ofEvolution. Retrieved on
22 October 2016 from Policy Forum Science Communication. University of Geneva.
Geneva, Switzerland.

Moll, I. (2004). Why Piaget and Vygotsky? Chapter 2 in 1nternalization’in Piaget and
Vygotsky: the question ofthe synthesis ofthe two theoretical traditions and its
implicationsfor the analysis ofschool learning. Unpublished doctoral thesis.
University of Geneva, Switzerland.

Moore, R. (2007). What are students’ thoughts about evolution? McGill Journal of
Education, 42, 177-186.

Mortimer, E. F., & Scott, P. H. (2003). Meaning making in secondary science classrooms.
Philadelphia: Open University Press.

Mubita, C. (1998). Learner-centered education for societal transformation: An overview.
Journalfor Education Reform in Namibia, 5, 1-18.

Namibia. Ministry of Education. (2009). The National Curriculumfor Basic Education.
Okahandja: NIED.

Namibia. Ministry of Education. (2010). Biology Syllabus Grades 11-12: Senior Secondary
Phase. Okahandja: NIED.

Namibia. Ministry of Education. (2012). Report on the biology examinations: NSSC (H).
Windhoek, DNEA.

Namibia. Ministry of Education. (2013). Report on the biology examinations: NSSC (H).
Windhoek, DNEA.

Namibia. Ministry of Education. (2014). Report on the biology examinations: NSSC (H).
Windhoek, DNEA.

Namibia. Ministry of Environment and Tourism. (2006). Vital signs ofNamibia 2004. An
integrated state ofthe environment report. Windhoek: Directorate of environmental
affairs.

Namibia. National Planning Commission. (2011). Quarterly newsletter. Windhoek: NPC.

150


https://www.tes.com/news/school-news/breaking-news/subject-knowledge-prime-factor-good-teaching-experts-say
https://www.tes.com/news/school-news/breaking-news/subject-knowledge-prime-factor-good-teaching-experts-say

National Academy of Sciences. (1998). Teaching Evolution and the Nature of Science.
National Academy Press. Washington DC

National Academy of Science. (2008). 7eaching about evolution and the nature of science.
Washington DC: National Academy Press.

National Science Board. (2000). Science and engineering indicators. U.S. Government
Printing Office, Washington, DC.

National Curriculum for Basic Education, (2009). The broad curriculum. National Institute
of Educational Development.

National Research Council. (1996). National Science Education Standards. Washington D.C.
National Academic Press. Retrieved on 23 April 2016 from
http://www.nap.edu/openbook.php?

National Science Teachers Association (NSTA). 2005. Developing a world view for science
education: In North America and across the globe. Final Report of the International
Task Force. August 2005.

Nehn, R. H.,, & Schonfeld, L. S. (2007). Does increasing biology teachers’ knowledge of
evolution and the nature of science lead to greater preference for the teaching of
evolution in school? Science Teachers Education, 18, 699-723. Retrieved on 22
October 2016 from https://eric.ed.gov/?1d=EJ785176

Nelsen, P. (2015). Intelligent dispositions: Dewey, habits and inquiry in teacher education.
Journal of Teacher Education, 66(1), 86-97.

Nelson, C. E. (2008). Teaching evolution (and all biology) more effectively — strategies for
engagement, critical reasoning and confronting misconceptions. Bloomington:
Oxford University Press.

Nesse, R. M. & Stearns, S. C. (2008). The great opportunity: Evolutionary applications to
medicine and public health. Evolutionary Applications, 1, 28-48.

Newman, D., Griffin, P., & Cole, M. (1989). The construction zone: Working for cognitive
change in school. Cambridge: Cambridge University Press.

Newton, S. (2011). Five reasons why election is important. Retrieved on 12 July 2016 from
http://www.huffingtonpost.com/steven-newton/five-reasons-why-
evolution b 4a59636.htm

Nyambe, K. J. (2008). Teacher educators’ interpretation and practice of learner-centered
pedagogy. Published Phd thesis, Rhodes University, Grahamstown.

Oaks, A. (1994). Conflicting goals in the mathematics classroom. In D. Buerk (Ed.),
Empowering students by promotion active learning in mathematics: Teachers
speak to teachers (Chapter 6). Report No. ISBN-0-87353-415-8). Reston, VA:
National Council for Teachers of Mathematics, Inc. (ERIC Document Reproduction
Services No. ED 378045).

151


http://www.nap.edu/openbook.php
https://eric.ed.gov/?id=EJ785176
http://www.huffingtonpost.com/steven-newton/five-reasons-why-evolution_b_4a59636.htm
http://www.huffingtonpost.com/steven-newton/five-reasons-why-evolution_b_4a59636.htm

Ogbu, J. E. (2015). Influence of inadequate instructional materials and facilities in teaching
and learning of electrical/electronic technology education courses in Ebonyi State of
Nigeria. J. International Journal of Vocational and Technical Education, 7(3), 20-27.

Ogunniyi, M. B. (2005). Relative effects of a history, philosophy and sociology of science
course on teachers’ understanding of the nature of science and instructional practice.
South African Journal of Higher Education, 19(1), 1464 — 1472.

Ogunniyi, M. B. (2006). Effects of a discursive course on two science teachers’ perceptions
of the nature of science. African Journal of Research in Science, Mathematics and
Technology Education, 10(1), 93-102.

Ogunniyi, M. B. (2007a). Teachers’ stances and practical arguments regarding a science-
indigenous knowledge curriculum: Part 1. International Journal of Science
Education, 29(8), 963-986.

Ogwa, C. E. (2002). Effective Teaching Methods. Enugu: Cheston.

Osborne, J., Simon, S., & Collins, S. (2003). Attitudes towards science: A review of the
literature and its implications. International Journal of Science FEducation, 25(9),
1049-1079.

Patton, M.Q. (1990). Qualitative evaluation and research methods (2nd ed.). London: Sage
Publications.

Petto, A. J. (2008). Defending the teaching of evolution and climate science. National Centre
for Science Education: United States.

Pehkonen, E. (Ed.) (2001). Problem solving around the world. Report Series C: 14.
University of Turku. Faculty of Education.

Posch, P. (May, 1993). Approaches to values in environmental education. OECD/ENSI
Values in Environmental Education Conference Report, Dundee.

Raths, J. (2001). Teachers’ beliefs and teaching beliefs: Early childhood research and
practice. Retrieved 11th June, 2016, from http://ecrp.uluc.edu/v3nl/raths html

Reddy, V., Zuze, T. L., Visser, M., Winnaar, L., Juan, A, Prinsloo, C. H.,, Arends, F., &
Rogers, S. (2015). Beyond benchmarks: What twenty years of TIMSS data tell us
about South African education? Pretoria: Human Sciences Research Council.

Reiss, M. (2008). Creationism, Darwinism, and ID: what are biology teachers supposed to
do? Biologist, 55(1) 28-32.

Ritchhart, R. (2001). From IQ to IC: A dispositional view of intelligence. Reopener Review,
23(3), 143-150.

Rosenberg, E. (2008). Eco-schools and the quality of education in South Africa: Realising the
potential. Southern African Journal of Environmental Education, 25, 26-43.

152


http://ecrp.uluc.edu/v3n1/raths.html

Ros-Voseles, D., & Fowler-Haughey, S. (2007). Why children’s dispositions should matter to
all teachers? National association for the education of young children. Retrieved 14
July 2016 from: http://www journal naeyc.org/about/permissions.asp

Rutledge, M. L., & Warden, M. (1999). The development and validation of the measure of
acceptance of the theory of evolution instrument. School science and mathematics.
The American Biology Teacher, 99(1), 113-118.

Rutledge, M. L., & Warden, M. A. (2000). Evolutionary, the Nature of Science & High
school Biology Teachers: Critical Relationship. 7he American Biology Teacher,
62(1), 23-31.

Rutledge, M. L., & Mitchell, M. A. (2002). High School Biology Teachers' Knowledge
Structure, Acceptance & Teaching of Evolution. The American Biology Teacher,
64(1), 21-28.

Sanders, M. & Ngxola, N. (2010). Addressing teachers’ concerns about teaching evolution,
Journal of Biological Education, 43(3), 121-128

Sanders, M. & Makotsa, D. (2016). The possible influence of curriculum statements and
textbooks on misconceptions: the case of evolution. Journal of Biological Education,
20(1), 216-238.

Scharmann, L. C. (2005). A proactive strategy. American Biology Teacher, 67(1), 12-16.

Segall, S. (2003). On being a non-Buddhist Buddhist: A conversation with myself. In Segall,
S. (Ed.), Buddhism: Western psychology and Buddhist teachings (pp. 75-109).
Albany: SUNY Press

Sharpes, D. K., & Peramas M. M. (2006). Accepting evolution or discarding science.
ProQuest Education Journals, 42(5), 156-150.

Shulman, L. S. (1986). Those who understand: Knowledge growth in teaching. Educational
Researcher, 15(2), 4-14.

Shulman, L. S. (1987). Knowledge and teaching: Foundations of the new reform. Harvard
Educational Review. 57(1), 1-22.

Shulman, L. (2004). Teaching as community property. Essays on higher education. USA:
Jossey Bass Wiley.

Siegel, H. (1999). What good are thinking dispositions? Educational Theory, 49(2), 207-222.
Silo, N. (2009). Exploring learners’ participation in waste-management activities in a rural
Botswana primary school. Southern African Journal of Environmental Fducation,

26,176-192.

Simpson, M., & Tuson, J. (2003). Using observations in small-scale research: a beginner’s
guide. The SCRE Center: University of Glasgow.

153


http://www.journal.naeyc.org/about/permissions.asp

Sinatra, G. M., Southerland, S. A., McConaughy, F., & Demastes, J].W. (2003). Intentions
and beliefs in students’ understanding and acceptance of biological evolution. Journal
of Research in Science Teaching, 40(5), 510-528.

Sinclair, A., & Pendarvis M. P. (1997).The relationship between college zoology students’
beliefs about evolutionary theory and religion. Journal of Research and Development
in Education, 30(2), 118-125.

Stake, R.E. (1995). The art of case study research. Thousand Oaks: Sage Publications.

Stears, M. (2006). The FET curriculum and teaching of evolution: what are the challenges
Jacing teachers? Proceedings of the 3rd Biennial Conference of the South African
Association of Science and Technology Educators, (pp. 177-182). University of
KwaZulu-Natal, Durban.

Stimpson, P.G. (1997). Environmental challenge and curricular responses in Hong Kong.
Environmental Education Research, 3, 345-357.

Stott, D. (2016). Making sense of the ZPD: An organising framework for mathematics
education research. African Journal of Research in Mathematics, Science and
Technology, 20(1), 25-34.

Taiwo, T. T. (n.d.). Young people’s Attitudes towards Science and Technology: The African
Experience. University of Botswana. Journal of Research in Science Teaching.

Tatina, R. (1989). South Dakota high school biology teachers’ and the teaching of evolution
and creationism. The American Biology Teacher, 51(5), 275-280.

Thompson, A. (1992). Teachers’ beliefs and conceptions: A synthesis of research. In D.
Grouws (Ed.), Handbook of research on mathematics teaching and learning (pp. 127-
146). New York, NY: Macmillan Publishing Company.

Thompson, 1. (2013). The mediation of learning in the zone of proximal development through
a co- constructed writing activity. Research in the Teaching of English, 47(3), 247-
276.

Trani, R. (2004). I won’t teach evolution; it’s against my religion. And now for the rest of the
story. The American Biology Teacher, 66(6), 419-427.

UNDP. (2007). Human Development Report 2007 — Country Facts Sheet. Retrieved on 17
September 2016,
fromhttp://hdrstats.undp.org/countries/country fact sheets/cty fs NAM html

Van der Mescht, H. (2001). Interview in qualitative research. Research design course.
Grahamstown: Rhodes University.

Van der Veer, R., & Valsiner, J. (1991). Understanding Vygotsky: A quest for synthesis.
Oxford: Blackwell.

154


http://hdrstats.undp

Vygotsky, L. S. (1962). Thoughts and language (E. Hanfmann & G. Vokar. Trans.)
Cambridge, MA: MIT Press.

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological process.
Cambridge: Harvard University Press.

Wale, E. (2006). Teaching aids and obstacles; Afr. J. Educ. 20 (1): 215 — 235

UNESCO, Retrieved on 18 April 2016 from http://porta unesco.org/education/en/ev.phpURL
ID=26925&URL DO=DO TOPIC&URL SECTION=201.html

Uugwanga, P. (1998). Access to education for blacks in Namibia: A study on the impact of
Post-Independence Educational Reforms. Unpublished master’s Thesis, Ohio
University.

Weld, J. & McNew, J. (1999). Attitude towards evolution. The Science Teacher, 66(9), 27-
31.

Wertsch, J. V. (1993). Voices of the mind: A sociocultural approach to mediated action.
Mass: Harvard University Press.

Wickman, P., & Ostman, L. (2002). Learning as discourse change: A socio-cultural
mechanism. Science Education, 86(5), 601-623.

Wiles, J., & Branch, G. (2008). Teachers who won’t, don’t or can’t teach evolution properly.
A burning issue. The American Biology Teacher, 70(1), 6-7.

Wiles, J. R, & Alters, B. J. (2011). Effects of an Educational Experience Incorporating an
Inventory of Factors Potentially Influencing Student Acceptance of Biological
Evolution. International Journal of Science Education, 33(18), 2559-2585.

Williams, J. (2008). Creationist teaching in school science: A UK perspective. Evolution
education outreach, 1(1), 87-95.

Wood, D. (2001). How children think and learn: Understanding children’s worlds. Oxford:
Blackwell.

Yin, R. (2009). Case study research design and methods (4™ ed.). Thousand Oaks, CA: Sage
Publications.

155


http://porta/

APPENDICES
APPENDIX 1

HARDAP REGIONAL COUNCIL
Directorate: Education, Arts and Culture

Tell: 063-245735 Ministry of Education: Hardap Region
Fax: 063-242053 Private Bag 2122

Mariental
Enquiries: Mr HU Katuuo 27 May 2016

To: Mr M. Gqwede
Director of Education
Dear Mr Ggwede

Subject: Request for permission to carry out a research study at different secondary
schools in the Hardap Region.

I Henry Katuuo, a teacher in the Hardap Region hereby request for permission to conduct a
research study in different secondary schools in the Hardap Region, in June 2016. I am a full-
time registered student at Rhodes University, Grahamstown as from February 2016 doing a
Master’s degree in Science Education. It would be very grateful if you allow me to conduct
my research.

My topic of study is ‘‘Exploring Grade 12 Biology teachers’ conceptions and depositions
towards teaching evolution and their pedagogic strategies that they use when teaching this
topic’’. Thus my research will focus only on the Biology teachers. The insight generated from
this study will be published in a thesis form and will become accessible to decision makers in
education, curriculum developers, teacher educators and biology teachers in order to bring
about improvements in any short comings in Biology.

Should permission be granted, I intent to observe lessons and interview four teachers in their
free time, and then distribute questionnaires to the teachers. The teachers will be assured of
anonymity of information provided.

Your understanding in this regard will be highly valued.

Yours Sincerely,

Mr HU. Katuuo.
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APPENDIX 2

KHOMAS REGIONAL COUNCIL

Directorate: Education, Arts and Culture

Tell: 061-2934350 Ministry of Education: Hardap Region
Fax: 061-231376 Private Bag 13236
Windhoek
Enquiries: Mr HU Katuuo 07 June 2016
To: Mr G. Vries
Dear Mr Vries

Subject: Request for permission to carry out a research study at different secondary
schools in the Khomas Region.

I Henry Katuuo, a teacher in the Hardap Region hereby request for permission to conduct a
research study in the different secondary schools in Khomas Region, in June 2016. I am a
full-time registered student at Rhodes University, Grahamstown as from February 2016 doing
a Master’s degree in Science Education. It would be very grateful if you allow me to conduct
my research.

My topic of study is ‘‘Exploring grade 12 Biology teachers’ conceptions and depositions
towards teaching evolution and their pedagogic strategies that they use when teaching this
topic’’. Thus my research will focus only on the biology teachers. The insight generated from
this study will be published in a thesis form and will become accessible to decision makers in
education, curriculum developers, teacher educators and biology teachers in order to bring
about improvements in any short comings in biology.

Should permission be granted, I intent to observe lessons and interview four teachers at their
free time, and then distribute questionnaires to the teachers. The teachers will be assured of
anonymity of information provided.

Your understanding in this regard will be highly valued.

Yours Sincerely,

Mr HU. Katuuo
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APPENDIX 3

Tell: 061:-612933111 Ministry of Education: Hardap Region
Private Bag 13186
Windhoek

Enquiries: Mr HU Katuuo 27 May 2016

To: The Principals

Dear Mr/Miss Principal

Subject: Request for permission to carry out a research study at your Secondary
School.

I Henry Katuuo, a teacher at Mariental Secondary School and full-time master’s student, is
hereby requesting for permission to conduct a research study at your school during June
2016.

I am a full-time registered student at Rhodes University, Grahamstown as from February
2016 doing a Master’s degree in Science Education. I would be very grateful if you allow me
to conduct my research at your school.

My topic of study is ‘‘Exploring Grade 12 Biology teachers’ conceptions and depositions
towards teaching evolution and their pedagogic strategies that they use when teaching this
topic’’. Thus my research will focus only on the Biology teachers.

The insight generated from this study will be published in a thesis form and will become
accessible to decision makers in education, curriculum developers, teacher educators and
Biology teachers in order to bring about improvements in the short comings in Biology.

Should permission be granted, I intend to observe lessons and interview teachers in their free
time, look at their lessons plans and then distribute questionnaires to the Biology teachers to
complete. To assure anonymity of information provided, no teachers’ names will be
mentioned.

Your cooperation in this regard will be highly valued.
Yours Sincerely,

Mr HU. Katuuo
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APPENDIX 4

Tell: 061:-612933111 Ministry of Education: Hardap Region
Private Bag 13186
Windhoek

Enquiries: Mr HU Katuuo 27 May 2016

To: The Biology Teachers

Dear Mr/Miss Principal
Subject: Request for permission to carry out a research study

I Henry Katuuo, a teacher at Mariental Secondary School and full-time masters’ student, is
hereby requesting for permission to conduct a research study at your school during June
2016. 1 am a full-time registered student at Rhodes University, Grahamstown as from
February 2016 doing a Master’s degree in Science Education. It would be very grateful if you
allow me to conduct my research at your school.

My topic of study is ‘‘Exploring Grade 12 Biology teachers’ conceptions and depositions
towards teaching evolution and their pedagogic strategies that they use when teaching this
topic’’. Thus my research will focus only on the Biology teachers.

The insight generated from this study will be published in a thesis form and will become
accessible to decision makers in education, curriculum developers, teacher educators and
Biology teachers in order to bring about improvements in the short comings in Biology. To
answer my research topic, I need Grade 12 Biology teachers to complete a survey
questionnaire. I will further need to interview and observe some of the teachers’ lessons. I
have thus chosen your school and you as a Grade 12 Biology teacher to participate
voluntarily in this study. All interviews will be recorded. Ethical issues such as
confidentiality, right to privacy, dignity, and honesty will be maintained. Your name will not
be revealed anywhere in the study.

Your cooperation in this regard will be highly valued.
Yours Sincerely,

Mr HU. Katuuo
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APPENDIX 5

Interview Schedule:

oW

Could you please tell me what do you understand by evolution?

What are your views on teaching evolution in schools?

How do your views influence your attitude towards the teaching of evolution?

What aspects of evolution do you find easy to understand and easy to explain to the
learners?

What aspects of evolution do you find to be complex and difficult to explain to the
learners?

How do you teach evolution? For example, how do you get across the ideas of natural
selection?

How effective are your teaching strategies in terms of learner understanding and
performance?

What challenges do you experience within the classroom when teaching evolution?
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APPENDIX 6

Masters Research Project: Rhodes University Education Department

Teachers’ Questionnaire on the Teaching of Evolution

Dear Respondent,

I Henry Ueitjitavi Katuuo, student number gl6k5994, doing a Masters in Science

Education with Rhodes University, would like to request all Biology teachers in the Hardap,

Khomas and Kharas regions teaching Grade 12 to take part in my research project by

completing the following questionnaire. The purpose of this questionnaire is to explore

Grade 12 Biology teachers’ conceptions, dispositions and teaching strategies that they use

when teaching evolution.

Your attention is drawn to the following:

Please do not put vour name on this questionnaire. The information gathered is to be

anonymous.

The anonymous data collected from this survey will form part of my thesis, which
will in time be available for you and others to read.

I am hoping that your comments and the findings will make a small but valuable
contribution to our understanding of the teaching of evolution and assist us in
improving the performance of students in the topic.

I do need also to interview in detail a sample of teachers. If after you have completed
the questionnaire, you are willing to be interviewed by me please include your cell
number here: (................................. ). T'will delete your number whether I select
you or not for the interview. Thank you. You may contact me at this number if you

have any questions: 0812171132.

I would be most grateful if you could take a few minutes to complete the questionnaire.
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PART A: DEMOGRAPHIC PROFILE

1. Gender (Tick appropriate box)

Male Female

2. Region (Tick appropriate box)

Hardap Khomas //Kharas

3. Homelanguage ......... ... oo,

4. ReligIon ... .

5. Age group (Tick one box)

20-25 26 - 30 31-35 36 - 40 41-45 | 46-50 | Above S0

6. What qualifications doyouhave? ................................

7. For how long have you been teaching? ..................................................

8. For how long have you been teaching Biology? ..........................................
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PART B: CONCEPTIONS AND DISPOSITIONS

1. Indicate your view against each of the following statements. Tick only one of the

following — strongly agree, agree, not sure, disagree, strongly disagree.

Statements Strongly | Agree | Not Disagree | Strongly
Agree sure Disagree

a) It is certain that the origin of
life resulted from natural
phenomena.

b) The origin of life may be
explained by natural phenomena
without considering the
hypothesis that God created life.

¢) The origin of life may be
explained by natural phenomena
that are governed by God.

d) It is certain that God created
life.

e) Science and religion should be
separate.

f) Science and religion should be
integrated.

g) A person can hold a scientific
view of nature and be religious at
the same time.

2. In the list below, tick two words that you strongly associate with the origins of
humankind.
a) Adam and Eve
b) Australopithecus
¢) Evolution
d) God
e) Natural Selection

f) Creationism
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4.

3. What are your views on the inclusion of evolution as a topic in the syllabus?

What were your past experiences of learning about evolution?
a) When you were taught as a learner at school?

b) When you were taught as a student at the tertiary level (College, Technikon or
University)?
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5. Do you think evolution should be included in the Grade 11 and 12 syllabus as a topic?

Tick only one answer in the space provided.

Strongly Agree Not sure Disagree Strongly

Disagree

Agree

6. What are your views on the inclusion of evolution in the school curriculum?

7. What do you think has influenced your views on the inclusion of evolution in the school

curriculum?

8. How do you think your views on evolution influence your approach to teaching the topic

evolution?



9. Are you yourself comfortable in teaching the topic on evolution?
YES NO
Regardless of whether you said YES or NO to the above, what makes you comfortable or

uncomfortable in teaching the topic of evolution?

10. What do you think makes other Biology teachers:

a) Comfortable to teach the topic evolution?
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PART C: CONTEENT KNOWLEDGE AND HOW COMPLEX THE TOPIC MIGHT

BE

1. How would you rate yourself in terms of your content knowledge and understanding of

evolution and its processes?

A very An adequate Not sure of how A limited Very limited
thorough understanding adequate my understanding of understanding
understanding of evolution understanding evolution evolution

of evolution of evolution is

2. Please explain why you have rated yourself this way?
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4. Indicate your view against each of the following statements. Tick only one of the

following — strongly agree, agree, not sure, disagree, strongly disagree.

Statements about the topic evolution

Strongly
Agree

Agree

Not sure

Disagree

Strongly
Disagree

a) Evolution is a complex topic for
understanding.

b) Evolution at the Grade 12 level is a
simple topic to explain adequately.

¢) The topic evolution is not explained
sufficiently in the Grade 12 textbook.

d) I am not satistied with the depth of my

own content knowledge of evolution.

e) In my experience, evolution is best
taught with mainly teacher talk and
handing out notes.

f) In my experience, evolution is best
taught by adding to teacher talk, group
discussions by learners on interesting
questions.

5. How would you rate your Grade 12 learners in terms of their content knowledge and

understanding of evolution and its processes after they have covered the topic in class?

A very thorough A adequate
understanding of understanding of
evolution evolution

Not sure of how
adequate my
understanding of
evolution is

A limited
understanding
of evolution

Very limited
understanding
evolution

6. Please explain why you have rated your Grade 12 learners this way?
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7. Please identify very specifically aspects of the topic evolution that you feel the Grade 12
learners in your school have difficulty in really understanding the content of the topic and
evolutionary processes.

8. Do you think the textbook explains in enough depth the processes of evolution? Please tick

YES or NO.
YES NO

a) Regardless of whether you said YES or NO to the above, please explain your answer.

b) Regardless of whether you said YES or NO to the above: What improvements would you

suggest in the way the topic on evolution is presented in the textbook?



PART D: TEACHING STRATEGIES
1. What approaches do you use in teaching evolution?

2. Do you think these approaches have been effective or not: Please tick YES or NO.
YES NO

Regardless of whether you said YES or NO to the above, please explain your answer.

3. What are the challenges:

a) Within the classroom in teaching evolution?



PART E: GENERAL COMMENTS

Is there any other additional information you would like to share with me that I might not
have asked that you think might be useful to me in understanding the issue of the teaching of

evolution?
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APPENDIX 7

Semi-structured interview
Research Questions:
» What are Grade 12 Biology teachers’ conceptions and dispositions towards teaching
the topic of evolution?
» What pedagogic strategies do Grade 12 Biology teachers use when mediating learning
of evolution?
 What are the possible enablements and/or constraints when Grade 12 Biology

teachers mediate learning of evolution?

Interviewer: Could you please tell me what do you understand by evolution?

Teacher 1: Evolution is a process and at the same time is a question that is asking the new
generation where do the living things that we see today come from. So evolution is a process
that happens after a period of time, mostly after a long period of time. It shows how a
population of an organism are changing over a period of time whereby new organisms are
evolving from the previous once. Therefore, | believe we do share the same ancestors with
apes. Human Evolution came a long away from, starting with the apes, until these apes
started moving up right on two limbs, rather than on four limbs. There was a change in the
gene frequency which lead in the formation of a new species from the previous once.

No | don’t think God created or started life, as it is just a belief. If organisms were created by
God, then the organism were not supposed to change, but organisms are changing shapes or
are evolving. God things or the Christianity part is just a belief that was created to bring
order in the society. | don’t believe in the bible, but rather believe in evolution.

Teacher 2: aaaaaa from my point of view evolution is the gradual change over time on living
organisms. Just change how we evolve from a single cell, to many diverse organisms living
on earth. Evolution further says that we were once one prokaryotic cell, that through genetic
mutation in the cell, changed to become different. Evolution beliefs that | was once or | have
a common ancestor with banana or animals.

Interviewer: What are your views on teaching evolution in schools?

Teacher 1: AAAA, my views are 100 percent in supporting the teaching evolution. It should
be taught to the learners in the school. It should remain part of the syllabus because evolution
helps learners to become aware of how life started and how and why changes are occurring
among species. Though | am in support of evolution to be taught in school, I don’t really
enjoy teaching evolution that much. This is because you are teaching different kids that
believe in different things or have different religious backgrounds. In most cases a few
learners are curios and are willing to participate and learn evolution, while the majority of
learners are influenced by their parents and are not taking this topic serious as they are saying
the topic is against their religious. This then results in only a few learners participating and
the rest of the learners make noise, disrupt the class and make fun of the statements. This then
make it un-pleasant to teach the topic.
Teacher 2: Mmmm we have different ideologies, different ways of seeing things, but as a
biologist | don’t oppose the teaching of evolution at all. | should equip my learners with the
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evolutionary concepts, as they need to have the background knowledge on evolution. Talking
about enjoying teaching evolution, it’s a fifty thing. As a full born again Christian | don’t
enjoy the teaching of evolution, though it’s something that I must do. Sometimes | enjoy
talking to the learners about the evolutionary concepts, getting their thoughts about the topic.
Most learners are against the topic. | teach the topic because | have to, though when am
teaching the topic, | feel like am contradicting myself with my beliefs. It sometimes feels like
| support evolution. But yes | do teach the theory to the learners, though | don’t like it and
don’t believe in it really.
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APPENDIX 8

Masters Research Project: Rhodes University Education Department

Teachers’ Questionnaire on the Teaching of Evolution

Dear Respondent,

I Henry Ueitjitavi Katuuo, student number gl6k5994, doing a Masters in Science

Education with Rhodes University, would like to request all Biology teachers in the Hardap,

Khomas and Kharas regions teaching Grade 12 to take part in my research project by

completing the following questionnaire. The purpose of this questionnaire is to explore

Grade 12 Biology teachers’ conceptions, dispositions and teaching strategies that they use

when teaching evolution.

Your attention is drawn to the following:

Please do not put vour name on this questionnaire. The information gathered is to be

anonymous.

The anonymous data collected from this survey will form part of my thesis, which
will in time will be available for you and others to read.

I am hoping that your comments and the findings will make a small but valuable
contribution to our understanding of the teaching of evolution and assist in us
improving the performance of students in the topic.

I do need also to interview in detail a sample of teachers. If after you have completed
the questionnaire, you are willing to be interviewed by me please include your cell
number here: (................................. ). T will delete your number whether I select
you or not for the interview. Thank you. You may contact me at this number if you

have any questions: 0812171132.

I would be most grateful if you could take a few minutes to complete the questionnaire.
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PART A:

10.

I1.

12.

13.

14.

15.

16.

DEMOGRAPHIC PROFILE

Gender (Tick appropriate box)

Male

Female

Region (Tick appropriate box)

Hardap

Home language

Religion ...

Age group (Tick one box)

Khomas

Kharas

20-25

26 - 30

31-35

36 - 40

41 - 45

46 - 50

Above 50

What qualifications doyouhave? ................................. ...

For how long have you been teaching? ..................................................

For how long have you been teaching Biology? ..........................................
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PART B: CONCEPTIONS AND DISPOSITIONS

4. Indicate your view against each of the following statements. Tick only one of the

following — strongly agree, agree, not sure, disagree, strongly disagree.

Statements Strongly | Agree | Notsure | Disagree | Strongly
Agree Disagree

a) It is certain that the origin of
life resulted from natural
phenomena.

b) The origin of life may be
explained by natural phenomena
without considering the
hypothesis that God created life.

¢) The origin of life may be
explained by natural phenomena
that are governed by God.

d) It is certain that God created
life.

e) Science and religion should be
separate.

f) Science and religion should be
integrated.

g) A person can hold a scientific
view of nature and be religious at
the same time.

5. In the list below, tick two words that you strongly associate with the origins of
humankind.

a) Adam and Eve

b) Australopithecus

¢) Evolution

d) God

e) Natural Selection

f) Creationism
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6. What are your views on the inclusion of evolution as a topic in the syllabus?

T:Q:M It is important to teach evolution, so the generations get to understand the way life on
earth have evolved since day 1 Thus it is of great importance that evolution be included in
school syllabuses as a topic.

T>QF To better understand biology and human race.

T:QF It is a topic learner must be confronted with to be exposed to different points of views.
T.QF Evolution is a continuous process in nature and should be included in the syllabus.
TsQ M The personally don’t believe in evolution so therefore | do not think the topic should
be included in the syllabus. | believe God created humankind and | believe by including this
topic might create a lot of confusion amongst learners from different religious backgrounds.
TeQaF It is part of all natural processes that occur and should be included as a topic.

T-QF It is a very good topic informing learners of their origins and how life continue
changing.

Ts(xF | do not see it as a problem because it does not affect my belief. | teach it accordingly
to the syllabus even if | do not believe what scientist say about it. | also have not seen it
having much impact on learners’ beliefs since they always objected the theory- meaning they
already grounded on what their religion taught them.

ToQF It is a good idea for the historical view of humans and for upcoming generations to
know and understand where humans have evolved.

T1oQuF Personally, 1 have no objection on including the topic in the syllabus. Future
scientist need some sort of background of evolution from grass root level, school. | believe
evolution is just an ideology.

T1.Qu:F From a scientific point of view, it is necessary to be included because people need to
know how they evolved. From a religious point of view, it is not good because it contradicts
my faith.

T1.Qu2F Confuse learners and they don’t want to study the topic. It is unreal for them, as they
only believe that God created everything.

T13Q13M | thing that it should not be included in the syllabus as it does not make sense and
confuses the learners as well as me the teacher. I am not true and should not be taught to the
learners.

T:4Qu4F 1 think the topic should not be included in the syllabus.

TisQisM It should be included in the syllabus.
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4. What were your past experiences of learning about evolution?

a) When you were taught as a learner at school?

T:Q:M My teacher was not really comfortable and open to talk about evolution in depth,
| understand it has to do with her religious status having known her as a strong
Christian follower. She probably somehow felt she was contradicting her belief.

TQF We had a good biology teacher but he did not teach the topic as well or good,
like he was teaching the other topics.

T3(BF I was never taught about evolution at school.

T.Q.Fwas explained in terms of natural selection leading to change in nature.

TsQM I never believed in anything about evolution. | simply studied because it was part
of the syllabus.

TeQeF As a learner at school? Grade 11 & 12,

T7Q7F It was a good experience to know that life does not stay the same it changes based
on the activities that are happening on the environment such as natural selection
and mutation.

Ts(sF from home | was already taught that God created heaven and earth and everything
Within it including human beings so evolution to me was just one of those tales.

ToQF As a teenager | was intrigued and interested to know how living organisms
evolved and changed over time. Being a science learner it was an interesting topic
and we could debate on topics such as natural selection.

T1oQuF 1didn’t get a better understanding of evolution during my times in school.

T1.Qu:F By then it was an eye opening topic because | was not really matured to compare
evolution to biblical scriptures. So it was interesting that time.

T1.Qi2F God created human and we are not changed by evolution. Evolution can maybe
take place in animals and plant for them to adapt to their environment, but not
humans.

T13Q13M We were not taught that topic in school, as our teacher was a Christian and
therefore did not teach us as she will feel that she is supporting evolution.

TaQusF Our teachers was giving us notes and did not explain the concepts to us. We had
to study on our own.

TisQisM My teacher taught us very well, as | enjoyed the topic and our teacher were

explaining the concepts well.
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b) When you were taught as a student at the tertiary level (College, Technikon or
University)?

T:Q:M | got to understand the whole concept and its importance. | however also had a
little bit of a problem in relating evolution to my religion (Christianity) but later
got the glimpse that the two actually speak of the same language but from
different perspectives.

T>QF It was taught well in details.

Tz QF It was only taught in first year in one module only.

T.Q.F Evolutionary theory was discussed in greater details.

TsQM It was not taught well at university level.

TeQa- We were not well prepared in this evolutionary theory and the evidence for
evolution. The biology modules that we did at university, did not specifically dealt with
evolution. These modules only explained the basics of evolution only and did not go into
depth.

T7Q7 | can’t remember being taught this at the University level.

TssF | was taught at University level, but it was not really that well explained to
me.

ToQF Topic was not covered in-depth.

TwoQuF That’s where | learned more about evolution and gained a better understanding
which made me to believe in evolution as a scientist.

TuQUF at tertiary the content was a bit deep and that is when | started knowing
that it attacks what I believe in.

T1.Qi2F We were not taught anything about evolution.

T13Q13M It was taught in one module and notching much was said about it.

T14QuF | never took believed in evolution when it was taught to us in school, and thus I
did not like it and | was only studying it because it was in the syllabus. Our
teacher was also not explaining concepts well to us. This was the case as well at
University level.

TisQisM It was taught well. As we did it as part of zoology. We also did it in

introduction to biology and in genetics as well.

179



