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ABSTRACT 

The purpose of the study was to establish factors affecting the provision of quality science 

education in the selected colleges of education in Kitwe district on the Copperbelt. The 

objectives that guided this study were; to assess the preparations lecturers undertake before 

teaching science education lessons, to examine the teaching methods used in the teaching of 

science education and to explore the environment under which teaching and learning of 

science education take place. The population of the study was all second year pre-service 

teachers doing primary diploma programme and all the lecturers of science education in the 

two selected colleges, one government run and the other privately owned. The total number 

was 744 students and 16 lecturers. The sample consisted of 4 lecturers and 50 students, a total 

of 54 respondents. Purposive sampling was used to select the participants. In order to address 

the issue, the study used a descriptive survey design. Data was collected using questionnaires, 

documents review checklist and observation schedules.  All stages of data collection 

generated qualitative data which were thematically analysed. The study revealed that most 

lecturers lacked adequate preparations before teaching. The study also established that 

lecturers used teaching methods that alienated students from participating in lessons, 

predominantly the lecture method which did not promote active and reflective learning was 

used. The lessons taught also lacked practical activities. The study further established that the 

environment in which science education was taught was not conducive. There was lack of 

materials, apparatus and equipment for use during experiments. The colleges also lacked 

textbooks for both students and lecturers. In view of the findings, the following 

recommendations were made.  Preparations of science education lessons by lecturers should 

be monitored and their lessons observed regularly by Heads of Departments. Lecturers should 

use a variety of teaching methods that promote active learning and critical thinking which 

would foster conceptual understanding of science. Lastly, learning environments should be 

made conducive through provision of learning and teaching materials as well as upgrading of 

the infrastructure. 

 

Keywords:  Factors, Quality Science Education 
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CHAPTER ONE 

INTRODUCTION 

 

 1.1 Overview  

This chapter provides the background to the study in which the context of the study is given. 

The chapter also gives the statement of the problem and the purpose of the study together 

with the research objectives and questions that guided the study. In addition, the chapter gives 

the significance of the study, theoretical framework, limitations and delimitation of the study.  

 

1.2 Background  

The Zambian Government recognizes the role of education in the development process. 

Investing in education and training enhances skills, knowledge, attitudes and motivation for 

national development. Critical to the development of education is the role played by teachers 

and their training (UNESCO, 2003). The government is the main provider of education and 

training, and the church has been complementing it in this endeavour since colonial times. 

Nevertheless, following liberalization of educational provision, other players like private 

organizations, individuals, local communities and religious bodies have also come on board 

(MOE, 1996). 

 The quality of education in Zambian schools reflects the quality of the teachers operating in 

these schools, while the quality of the teachers reflects the quality of training they received 

from institutions that trained them. The focus of concern in an effective teacher training 

college is on transforming its students into competent and committed teachers (MOE, 1992). 

In view of this, the Government of the Republic of Zambia  through its education policy 

document “Educating Our Future” has outlined some measures to ensure that quality 

education at all levels is attained  (MOE, 1996). 

 

The Government has also been supporting colleges financially through the National budgets. 

The support has been in form of grants for their recurrent running expenses. In addition the 

government has fogged partnerships with some co-operating partners and non-governmental 

organizations in providing resources to improve the quality of education. A good example is 

that of the Flemish Association for Development and Technical Co-operation also known as 

VVOB. This has been supporting teacher training through Continuing Professional 

Development programs (CPDs), improvement of learning and teaching skills and lastly the 

programme stimulates access to qualitative materials and methods via ICT (VVOB, 2008). 

The other co-operating partner assisting in provision of quality education is the Japanese 
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International Co-operation Agency (JICA); it has been helping in capacity building through 

the National Science Centre by publishing a journal for exchange of ideas and provision of 

educational materials (NSC, 2014).  

 

Despite all the efforts made by the government and co-operating partners to improve the 

quality of education generally and in particular in colleges of education, much has not been 

achieved. According to VVOB (2008), the training for future teachers in colleges of 

education lacks quality. This ultimately affects the pupils they teach. The report on 

Millennium Development Goals (MDGs) progress attests to this. In its findings it was noted 

that low quality education marked by low achievement levels have continued to affect the 

education system in Zambia (MDGs, 2013). An indicator of low quality education in colleges 

of education can be seen in the failure of teachers to teach properly in classrooms which is 

reflected in the examination results. This is shown in the findings of the research conducted 

by the Examinations Council of Zambia (ECZ) as shown in the Junior Secondary school 

syllabus (MOGE, 2015). The report states that “Over the years, it has been noted with 

sadness that there has been persistent poor performance of learners in schools, particularly in 

the areas of English, Mathematics and Science, as revealed by National Assessment (NAS) 

and Southern African Consortium for Measuring Education Quality (SACMEQ) surveys. 

Furthermore, the results of the survey revealed serious training gaps in teachers in terms of 

content and pedagogy where teachers performed almost as good as their learners in English, 

Mathematics and Science. A very weak linkage between the college curriculum and the 

school curriculum has also been observed, which resulted in student teachers graduating with 

little or no understanding of the school curriculum at all. This had a negative impact on the 

quality of teachers produced from our colleges. 

 

The Primary school teacher-training programme does not offer specializations. The training 

programme offers various courses. Upon graduating, the teachers are expected to teach all the 

subjects. Good quality teacher training entails understanding the different courses in terms of 

both content and methodology.  One of the subjects offered at a primary school, is integrated 

science. To teach this subject, student teachers’ at colleges of education are prepared through 

a course called Science Education. For attainment of quality education at primary schools, 

among other courses students doing Science Education have to be equipped with the 

necessary competences from their colleges. The provision of Science education from these 

colleges is of low quality. The teachers coming from the colleges fail to show the pre-

requisite skills, knowledge and values for a teacher handling integrated science.  In Zambia 
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various indicators have shown that the learning outcomes in science have been poor. The 

teachers produced from colleges of education cannot transfer knowledge and skills to their 

learners in the classroom. Though many teachers in Zambia have qualification certificates, the 

effectiveness of pre- and in-service teacher training is limited, particularly in pedagogy (MOE, 

2017). Additionally, teachers show low competency in content knowledge and difficulty in 

mastering of some aspects of science.  According to the report commissioned by the Zambia 

Education Enhancement Project (ZEEP), teachers’ produced from teacher education 

institutions do not have skills that enable them to be effective in their teaching. This has 

resulted in their reduced ability to effectively transfer knowledge and skills to their learners in 

the classroom. This has been manifested in the low learning achievement levels at Grade 5 

where it was noted that performance was poorest in science averaging less than 40% (MOE, 

2016). This has been a source of concern to government and society at large.  

Some factors within teacher training are affecting the provision of quality Science education. 

This in turn is reflected in poor performance among learners handled by teachers from these 

colleges of education. Little is known about these factors, hence the need to undertake the 

study. 

 

1.3  Statement of the problem  

Whilst the government and its co-operating partners have been supporting teacher training 

financially, materially and through capacity building, this has not translated into producing of 

quality teachers. Colleges of Education still have serious challenges in their ability to provide 

teachers with sufficient pedagogical knowledge and skills that would enable them promote 

quality science education in their learners. Low quality education marked by low 

achievement levels have continued to affect the education system in Zambia (UNDP, 2013). 

The National Assessment Program (NAP) reports consistently low and flat student test scores 

in Grade 5 in science. Results from the 2007 Southern and Eastern Africa Consortium for 

Monitoring Educational Quality (SACMEQ) for Grade 6 students are also consistent with 

those from Zambia’s NAP (MOE, 2016). 

The teachers produced from colleges lack the necessary skills, values and knowledge in 

classroom practice leading to underachievement in learners. This is a source of concern to the 

government, parents and co-operating partners.  There are some factors within the colleges of 

education which are affecting the provision of quality science education. Not much is known 

about these factors, this prompted the need to undertake the study. The study sought to 

establish factors affecting the provision of quality science education in selected colleges of 

education of Kitwe district. 
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1.4  Purpose of the study  

The purpose of the study was to establish factors affecting the provision of quality science 

education in primary teacher training colleges.   

     

1.5 Research Objectives  

 The objectives of the study were to: 

(i) Assess the preparations lecturers undertake before teaching science education lessons.  

(ii) Examine the teaching methods used in the teaching of science education in the 

selected colleges. 

(iii)  Explore the environment under which teaching and learning of science education 

takes place.      

1.6  Research questions 

The research was guided by the following research questions:         

(i)  What preparations do lecturers undertake before teaching science education? 

(ii)  Which teaching methods do lecturers use in the teaching of science education? 

(iii) How is the environment under which teaching and learning of science education take 

place? 

          

1.7 Significance of the study  

The findings from this study might help education stakeholders like the Ministry of General 

Education and colleges make informed decisions on how best to address issues affecting the 

provision of quality science education. The study will also add to the already existing body of 

knowledge in the area of Science Education.  

 

1.8 Delimitation of the study 

The scope of the study was restricted only to second year students and lecturers of science 

education and focused only on two selected colleges of education in Kitwe district.   

 

1.9 Limitation of the study 

Due to restrictions on time given by principals of colleges of education, the researcher could 

not observe the lessons as many times as he had wished. 

 

 1.10 Theoretical framework 

The study was underpinned by the Social Constructivist theory as espoused by levy Vygotsky 

(1978). Vygotsky’s theory stresses the fundamental role of social interaction in the 
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development of cognition (Vygotsky, 1978), as he believed strongly that social interaction 

plays a central role in the process of making meaning. Vygotsky focuses on the connections 

between people and the socio-cultural context in which they act and interact in shared 

experiences. Through this theory the researcher was helped to understand how learners learn 

in social contexts and informed on how teachers construct active learning environments. 

Social constructivism theory places the social environment at the very Centre of learning, and 

without which, the “development of the mind is impossible” (Cole & Wertsch, 2001 p 4). 

This is because learning is mediated. Mediation according to Vygotsky refers to the part 

played by other significant people in the learners’ lives, people who enhance their learning by 

selecting and shaping the learning experiences presented to them. In Vygotsky’s social 

constructivism theory, the mediatory function of the teacher can be described in the way they 

promote learning, and this can be achieved with Vygotsky’s concept of the Zone of Proximal 

Development (ZPD): “the distance between the actual developmental level as determined by 

independent problem solving and the level of potential development as determined through 

problem solving under adult guidance collaboration with more capable peers” (Vygotsky, 

1978, p. 86). This concept describes the type of environment that enables the learner to 

develop cognitively. When faced with a new situation, the learner needs new or more mature 

cultural tools and mental structures for this particular activity (Chaiklin, 2003). If the learning 

environment has the right amount of support from others, then the learner can gain maturity 

in their new tools as they learn to use them in this environment, and the learner is said to be 

“learning in the ZPD”. These tools include: concepts, language and symbols. Additionally, 

cultural tools are not merely static 'things' but embodiments of certain ways of acting in 

human communities. In other words, they represent the functions and meanings of things, as 

discovered in cultural practices. As such, they can be appropriated by a learner only through 

acting upon and with them, that is, only in the course of actively reconstructing their meaning 

and function. And such reconstruction of cultural tools is initially possible only in the process 

of cooperating and interacting with other people who already possess the knowledge (i.e. the 

meaning) of a given cultural tool (Stetsenko and Arievitch, 2002). 

 

 Vygotsky (1978) (as cited in O’Neil, 2011) claims that the secret of effective learning lies in 

the nature of the social interaction between two or more people with different levels of skills 

and knowledge. This involves helping the learner to move into and through the next layer of 

knowledge or understanding. The assistance given to the learner within ZPD is called 

scaffolding. According to Vygotsky, in a social interaction, a knowledgeable participant can 

create by means of speech and supportive conditions in which the student (novice) can 
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participate in and extend current skills and knowledge to a high level of competence (Donato 

1994). Educationally, scaffolding is an instructional structure whereby the teacher models the 

desired learning strategy or task, then gradually shifts responsibility to the students. 

According to Rogoff (1990) in Donato, (1994), scaffolding implies the expert’s active stance 

towards continual revisions of the scaffolding in response to the emerging capabilities of the 

learner and a learner’s error or limited capabilities can be a signal for the adult to upgrade the 

scaffolding. As the learner begins to take on more responsibility for the task, the adult 

dismantles the scaffold indicating that the learner has benefited from the assisted performance 

and internalized the problem-solving processes provided by the previous scaffolded episode.  

 

In constructivist theory, it is assumed that learners have to construct their own knowledge 

individually and collectively. Each learner has a repertoire of conceptions and skills in which 

she or he must construct knowledge to solve problems presented by the environment. The 

role of the teacher and other learner is to provide the setting, pose the challenges, and offer 

the support that will encourage cognitive construction. Since students lack the experience of 

experts in the field, teachers bear a great responsibility for guiding student's activity, 

modelling behaviour, and providing examples that will transform student group discussions 

into meaningful communication about subject matter.  

 

Furthermore, Bruner (1960) on constructivism added that learning is an active process in 

which learners construct new ideas or concepts based upon their current/past knowledge. The 

learner selects and transforms information, constructs hypotheses, and makes decisions, 

relying on a cognitive structure to do so. Cognitive structure (i.e., schema, mental models) 

provides meaning and organization to experiences and allows the individual to “go beyond 

the information given”. As far as instruction is concerned, the instructor should try and 

encourage students to discover principles by themselves. The instructor and student should 

engage in an active dialog (i.e., Socratic learning). The task of the instructor is to translate 

information to be learned into a format appropriate to the learner’s current state of 

understanding. 

 

As far as instruction is concerned Bruner (1966) states that a theory of instruction should 

address four major aspects: (1) predisposition towards learning, (2) the ways in which a body 

of knowledge can be structured so that it can be most readily grasped by the learner, (3) the 

most effective sequences in which to present material, and (4) the nature and pacing of 
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rewards and punishments. Good methods for structuring knowledge should result in 

simplifying, generating new propositions, and increasing the manipulation of information. 

 

As applied in this study, the theory of constructivism informs us that the lecturer’s role in 

science education becomes that of mediating activities and substantial experiences allowing 

the learner to attain his or her zone of proximal development. The lecturer should assist the 

learner to do tasks which they cannot do on their own. If the student masters on how to do the 

given tasks, the lecturer will upgrade the tasks to more challenging ones which require higher 

levels of competence. By giving more challenging tasks the constructivist view of learning 

point towards a number of different teaching practices. In the most general sense, it usually 

means encouraging students to use active techniques (experiments, projects, real-world 

problem solving) to create more knowledge and then to reflect on and talk about what they 

are doing and how their understanding is changing. The lecturer makes sure he or she 

understands the students' pre-existing conceptions, and guides the activity to address them 

and then build on them.  

 

1.10.1   Operational Definitions of key terms 

This section shows the operational definitions of key terms used in the study.  

 

(i) Factors: type of preparations made by lecturers, teaching methods and 

environment in which they teach. 

(ii) Quality Science Education: it is a kind of education where there is 

conceptual understanding of science.   

 

     1.10.2 Chapter Summary 

In this chapter, the researcher has presented the background of the study and the statement of 

the problem. Furthermore, the researcher explained the aim of the study, objectives, research 

questions, theoretical framework of this study, significance of the study, delimitations, 

limitations and operational definition of terms.  
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1.11 Organisation of the Dissertation  

 The dissertation is organized into six chapters.  

 

Chapter One: Chapter one provided some detailed accounts of the background of the study. 

It also outlined some key items such as the statement of the problem, purpose 

of the study, objectives with their research questions, and the significance of 

the study, scope (delimitation and limitation), the theoretical and conceptual 

framework and finally the operational definitions.  

 

Chapter Two: Chapter two reviewed literature that relates to the provision of quality science 

education. In an attempt to do this, literature related to this study were 

reviewed under the following sub-heading: Quality education, Science 

Education, Lecturers Preparations, Effective Science Teaching as well as 

Teaching and Learning Environment. 

 

Chapter Three: Chapter three discusses the research methodology that I applied to assess 

the provision of quality science education in selected colleges of education in 

Kitwe district. The chapter presents the type of research design that was used, 

study area, study population, sampling techniques, instruments for data 

collection, procedure for Data collection and data analysis that was employed 

in the study. Also taking into account the ethical issues that surrounded the 

study. 

 

Chapter Four: Chapter four presents the findings of the study in relation to the research 

questions. These findings are presented in form of themes supported by lesson 

excerpts and verbatim which were recorded by respondents in their 

questionnaires. 

 

Chapter Five: Chapter five provides the discussion of the findings presented in chapter four 

in line with the research questions. The findings are further discussed in view 

of the literature reviewed and the theoretical framework underpinning the 

study. 

 

Chapter Six: Chapter six is the conclusion of the study together with the recommendations 

that were drawn from the study. 
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CHAPTER TWO 

 

LITERATURE REVIEW 

 

2.1   Overview 

            In this chapter, the researcher presented a review of related literature which provided the 

basis for analysis. In an attempt to do this, literature related to this study were reviewed under 

the following sub-headings: the concept of quality education, science education, lecturer 

preparations, effective science teaching and teaching and learning environment.  

 

            2.2 Quality Education 

            The concept of quality education has been given many different interpretations and meanings 

throughout history, yet its core meaning and purpose remains elusive and context dependent 

(Hakielimu, 2008). This is because the concept of quality education is multifaceted, with 

different connotations and contradictory positions. Bishop and Berryman (2006) attribute 

such illusiveness and the multifaceted nature of quality education to be grounded in the 

context and culture of a particular setting; factors which also contribute to the uniqueness of a 

country’s education system. 

 

            Focusing on the purposes of quality education, Houston (2008), Srikanthan and Dalrymple 

(2007) and UNESCO (2006) describe the concept of quality education with reference to three 

major measures: the acquisition of measurable knowledge, skills, and attitudes among 

learners; serving the economic goals of the community in which learners live; and reflecting 

the broader social relevance of the education provided. The last two criteria for quality 

education are now defined as relevance or external quality (UNESCO, 2005). 

         

            The journey towards provision of quality education in different countries has been faced with 

an emergence of different frameworks that are used to describe the concept of quality 

education. For example, while Mosha (2000) and Osaki, (2000b) regards quality education as 

a degree of goodness or excellence, Lomas (2002) regards it as a degree of fitness to what the 

educational beneficiary wants. Unlike UNESCO (2005), which describes the concept of 

quality education in terms of its ability to deliver satisfactory human fulfilment and to prepare 

learners to master their educational challenges and contribute to social progress and social 

change, others view quality education (Science Education in this particular case) in terms of 

student learning outcomes and the pedagogical characteristics (such as learner centred, 

participatory, and engaging classroom features) that are associated with these outcomes 
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(Osborne, et al., 2002). Unlike the latter view, the studies by Holbrook (2010) and Kolsto 

(2001) describe the quality of education in science as a process and outcome in which there is 

patterned and structured thinking that is valuable, well-organised, professional, proficient, 

helpful and useful to meet contemporary life challenges. This means that quality science 

education from this perspective requires more than just making multiple connections between 

new science ideas and old ones in the process of restructuring radical thinking. 

 

            According to Cosijn and Ingwersen (2000), the delivery of quality education is possible only 

if the issues of relevance and the usability of the learning process are considered as the 

essential focus. This means that if the term quality is considered from an educational 

viewpoint, the quality of learning would be related to what learners have gained from school 

and the usefulness of what they have learnt in their educational journey (Scheerens, 2000; 

OECD, 2004; 2007). 

 

            The literature shows that the understanding of quality education differs greatly. This is 

because multiple frameworks on quality education in developing contexts have been 

developed over the years (Pigozzi, 2008; UNESCO, 2004; Verspoor, 2005). However, a 

broad holistic view on quality education development embedded in a political, cultural and 

economic context is, among others, taken up by UNICEF and UNESCO. UNICEF’s quality 

framework consists of five characteristics: learners, environments, content, processes and 

outcomes (UNICEF, 2000, p. 4). UNESCO (2004) expanded UNICEFs definition of quality 

education in its EFA Global Monitoring Report (GMR) of 2005, which led to the quality 

framework. From the characteristics of the framework the features under each were as 

follows: on learners it covers; the nature of learners with respect to prior knowledge and their 

aptitude. When it came to environment it encompassed; teaching and learning materials, 

physical infrastructure and facilities, teachers, supervisors, principals and school governance. 

As for content; this looks at materials to be covered on a wide range of topics. The processes 

constitute the teaching and learning activities and these are teaching methods, assessment, 

feedback and incentives. Lastly, the outcomes; these include skills, values and social benefits 

which an education system confers to its learners (UNESCO, 2004, p. 36). 

             

           Though there are differing views on what constitutes quality education, the framework above 

covers different facets and incorporates various definitions of quality education. The study 

looked at provision of quality science education within the perspectives of the discussed 

elements of quality education as reviewed in the literature. 



11 

 

            2.3 Science Education 

Science education is a field concerned with sharing science ideas with individuals, and not 

only targeted scientific communities but also the non-scientific community (Kola, 2013; 

OECD, 2007). The targeted individuals in this case include learners at all levels of education. 

Science education is intended to facilitate the acquisition of relevant science knowledge, 

skills and attitudes that have intrinsic value and also help to address important human goals 

(Osborne, 2006; OECD, 2001; 2004). Science education is vast and comprises of various 

specialisations depending on the context being looked at.  

 

Science education is one of the courses offered to students in their three year programme of 

primary teachers’ diploma. The course comprises of the science part which is an integration 

of topics from various sciences such as biology, chemistry, physics, home economics and 

agricultural science. The education part is made up of teaching methodology as well as 

learning theories. Once the pre-service teachers complete their programme, they are supposed 

to go and teach in primary schools from grade 1 to 7. The science in these schools is 

integrated in nature and it draws topics from various science specialisations. For a teacher to 

teach well he is supposed to have good understanding of science content and how to deliver it 

to the learners effectively i.e. the teacher should have good pedagogical content knowledge . 

The teacher is supposed to know what to teach and exhibit appropriate teaching and learning 

practices. Therefore quality science education according to this study can only be assured if 

there is conceptual understanding of science by the teacher. The teacher is supposed to make 

learners grasp science concepts well, understand the nature of science and scientific attitudes 

as well as how to do science. The colleges of education have an important role in 

guaranteeing that pre-service teachers are well prepared for teaching science at primary 

schools. The science taught in primary schools is very important in that it gives a foundation 

to the learners who may later take up professional careers in science. Additionally, science 

also prepares informed citizens, who are ready to deal responsibly with science-related 

societal issues, can utilise science for improving their own lives and cope with an 

increasingly technological world. This ambition is underpinned by the belief that 

scientifically literate citizenry is needed to make informed decisions about their nation’s 

health, technological developments, agricultural mechanization, nutrition, environmental 

conservation and food preservation which all depend upon community literacy regarding 

scientific principles and concepts (Knipprath, 2010; UNESCO, 2007). To achieve all this, the 

pre-service teachers need to receive quality science education to make them teach science in 

primary schools effectively.  



12 

 

 

Taking into account the concept of quality education as earlier defined and what constitutes 

science education in colleges, the researcher reviewed the related literature on the study on 

the provision of quality science education in the two selected colleges of education in Kitwe.  

 

2.4 Lecturers Preparations 

Preparations undertaken by lecturers before delivering their lessons are very important. This 

is shown in how the plan for their lessons. Lesson planning is the most important part of 

teaching, and of improving students learning. This is because it provides teachers with 

opportunities to plan instructional activities to more effectively meet students’ learning needs 

and/or to differentiate instruction to enable all students to benefit from instruction. Through 

planning, the teacher organizes and structures instructional activities to stimulate the 

cognitive activation of students (Oser & Baeriswyl, 2001). Oser and Baeriswyl (2001) also 

argued that through planning teachers are expected to create both the visible structure of a 

lesson (concrete activities of students) and the deep structure of learning (the cognitive 

operations of students). Planning is the systematic process of deciding what and how students 

should learn. Planning is mostly the responsibility of teachers. Teachers decide about the 

form and content of their instruction, such as how much presenting, questioning, and 

discussing to do; how much material to cover in the allotted time; and how in–depth to make 

their instruction (Borich, 2007). In planning process defining goals and objectives is 

important. The other factors in planning process are knowledge of the learner, knowledge of 

subject matter, and knowledge of teaching methods.  

 

Lesson planning is a systematic development of instructional requirements, arrangements, 

conditions, and materials and activities, as well as testing and evaluation of teaching and 

learning. It involves teachers' purposeful efforts in analysing the learning needs and 

developing a coherent system of activities that facilitates the evolution of students' cognitive 

structures (Panasuk & Todd, 2005). 

 

Quoting Jalongo et al. (2007, pp. 44-45), lesson planning has conceptual purposes. Under this 

purpose, it involves the planning teacher in answering the following questions: What 

knowledge, skills, or attitudes do teachers want students to learn? What conceptual decisions 

about student learning need and learning objectives to be considered? What sequence of 

activities would best serve meeting learning objectives? What types of assessments reflect the 
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learnings achieved? Planning for conceptual purpose enables the planning teacher in making 

informed pedagogical choices by carefully attending to these questions. 

 

According to Amininik et al. (2000), a Lesson plan preparation by faculty members is one of 

the appropriate ways for promotion of education quality; it can help the lecturers in teaching 

as guidance. According to Coppola et al. (2004) Lesson plan is the main foundation of 

educational structure and it is core of education. Faculty members should not be present in 

class without a lesson plan because it is required for a successful teaching. 

 

Having looked at the importance of lecturers preparations through planning, it is worth noting 

that there are a number of studies that have been done world over on how lecturers prepare 

their lesson before teaching. These studies show the various activities and stages involved. 

 

According to the study done in the U.S.A by Barbara (2012), lecture preparation involves 

reading extensively on the topic to be presented and jotting down notes on important ideas 

and organizational structure. A lecture outline is especially useful in organising a lecture and 

providing an overview of the general structure, subordinate points and transitions. 

Additionally, a lecturer is also expected to keep a list of major points, which will highlight 

the lecture’s key ideas or issues to be covered. Organising a good lecture also involves 

incorporating it with tools for delivery. These tools may include; overheads, lecture notes, 

demonstrations, computer simulations/images and slides. A good lecture will also be 

accompanied by a teaching strategy which is learner-centred e.g. discussions, role-play, 

experiments etc. 

 

A similar study on lecturers’ preparations before teaching by Erica De Bruin (2013) brought 

out some salient points. In her study at Yale university, she noted that the first consideration 

in lecture preparation were lesson objectives, these helped in gathering supportive materials. 

The other thing involved was content to be covered; in a good lesson a lecturer covers 

sufficient content effectively. The focus should be on conveying new ideas and reiterating 

main points, and connecting the content to students’ experiences – all of which aided 

students’ retention. In order to scale down on time a lecture takes, lecturers were assigning 

readings that provided students with basic facts and background information about the topic. 

This left the lecturer with time to focus on problems, puzzles, debates that made the subject 

interesting. Good preparation also involved students doing some work. Lecturers planned 

mini discussion sessions, group work or other activities that allowed students to engage with 
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material actively. Preparation for teaching by lecturers also involved consulting colleagues on 

the materials that were to be considered before teaching took place. Lastly, a good lesson was 

accompanied by a an outline or lesson plan that included the main points, evidence to support 

them, questions to be asked and activities to be included. 

  

Armstrong, et al. (2009), indicates that in order to provide quality learning experience for all 

students, lessons must be well planned and prepared effectively. They describe 

responsibilities and characteristics of the 21st century teacher as: matching instructions and 

programs to learner’s characteristic, conducting task analysis to identify an appropriate 

beginning point, and a logical sequence for instruction, specifying learning intentions. 

Lessons should be well prepared to suit the learners ‘capabilities and interests. Lessons must 

stimulate learners to want to learn the new information. Furthermore, Indimuli et al. (2009) 

claimed that teacher preparation is vital for effective teaching and learning process. 

 

Kipngeno (2018), carried out a study in Bureti County in Kenya on teacher preparedness and 

its influence on academic performance in secondary school physics. It was established that 

poor preparations done by teacher in physics as observed in their schemes of work were 

inadequate and this affected its application. This consequently led to low academic 

performance in physics by the learners. 

 

Another study by (Thomas, 2013), on effects of teacher preparation on students achievement 

in biology showed that the academic achievement of learners taught by a teacher who was 

well prepared was higher than those who were not well prepared.   

 

Lecturer preparation is an important process in teacher training programmes since it compels 

lecturers to reflect on what to teach, how to teach and how to evaluate. The literature has 

shown how preparations before teaching are done and their importance from different parts of 

the world. In Zambia, however, there is little research on how lecturers prepare for science 

education in the selected colleges of education.  

         

 

2.5 Effective Science Teaching 

            Effective science teaching helps students develop conceptual understandings and inquiry 

abilities necessary to be productive citizens and science learners. It emphasizes engaging in 

and learning about scientific practice (Anderson, 2001; Crawford, 2007). The "essential 
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features" of inquiry can be distilled into asking and answering scientific questions, 

constructing explanations using evidence to support claims, and communicating and 

justifying findings. This emphasis on scientific practices is echoed throughout the learning 

sciences community (Edelson & Reiser, 2006). 

 

When reviewing the research base around effective science teaching there are several 

resources that provide guidance and insights that can be used to answer the questions “What 

does effective teaching mean?” and “How does it look?” As mentioned previously, the 

National Science Education Standards (NRC, 1996) provide a framework for what effective 

science teachers know and do. Looking Inside the Classroom (Weiss et al. 2003), a National 

Science Foundation study, provided additional insights about effective science teaching. 

According to the study, the goal of all instruction should be to develop students’ conceptual 

understanding. As a result, educators need to provide students with opportunities to learn the 

content and be clear about the learning goals for each lesson (specific concepts being 

addressed). As a result of their findings, the observers in the study concluded that “teachers 

need a vision of effective instruction to guide the design and implementation of their 

lessons”.  

 

In other words, to adequately develop student understanding of science concepts, there is 

need to go beyond a general understanding of effective teaching methods and have an in-

depth knowledge of the content and common research based student misconceptions. With 

that understanding, we need to know when and how to introduce and develop the concepts in 

class to address students’ prior conceptions. We must plan our instruction to engage students 

beyond a superficial level by using a variety of representations and instructional strategies 

which make sense to the learner and take into account individual learner needs (Shulman, 

1986).We must understand students’ scientific thinking and be able to generate effective 

representations that result in student learning. This cannot happen unless we are prepared 

with both content and pedagogy and take the time to assess for student thinking. 

 

Effective teaching also means assessing what students know as instruction occurs and taking 

that information into account to adjust instruction. This focus on formative assessment 

processes in science classrooms is consistent with the research on how students learn science 

(Minstrell 1989; Donovan and Bransford 2005). Findings from this study on how students 

learn science emphasized the following important principles of learning: 
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• Assess for prior student understanding of the science concepts. 

• Actively involve students in the learning process. 

• Help students be more metacognitive so that they can acknowledge the 

science concepts they understand, the goals for their learning, and the 

criteria for determining achievement of the learning goals. 

• ensure that learning is interactive and include effective classroom 

discussions. 

 

Banilower et al.  (2008) provided a summary of studies on science learning and suggested an 

instructional model based on that research. They identified five features of effective science 

instruction. The first feature is motivating students since students are unlikely to learn 

without some level of motivation. Second, it is important to elicit students’ prior knowledge 

to find out what their ideas are about the topics or concepts being studied. We know that 

students have ideas of their own about how the natural world works and some of their ideas 

will make it difficult for them to learn new ideas. Third, to engage students intellectually with 

the content, we need to link learning activities to the learning targets. Fourth, effective 

science instruction helps students think scientifically. This means students are able to critique 

claims using evidence. Finally, effective science instruction includes opportunities for 

students to make sense of what they are learning by comparing their ideas to those presented 

by the teacher. 

 

The trend globally in our modern times for science education is that it should focus on critical 

thinking and independent learning (DeHann, 2005). To achieve good teaching, the best 

science teaching methods in education are required. Although, there is no best way to teach 

science, experience shows that some general principles apply (American Association for the 

Advancement of Science, 1990, McDermott et al, 1994; Mazur, 1996). These principles 

entail that an educator must (i) teach scientific ways of thinking, (ii) actively involve students 

in their own learning, (iii) Help students to develop a conceptual framework as well as 

problem solving skills, (iv) promote student discussions and group activities, (v) help 

students experience science in varied, interesting and enjoyable ways and (iv) assess student 

understanding at frequent intervals. Dewey (1916) supported many of these principles when 

he wrote that education is not an experience of telling and being told but an active and 

constructive process. To ensure that there is effective science teaching student participation 

and use of some teaching methods is imperative. 
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2.5.1 Active Learning 

Studies done in Saudi Arabia show that an effective teaching method needs to include 

students in learning activities, promote their interest, and develop scientific process skills 

(Henson & Eller, 2012). This entails that students need to be encouraged to participate in 

lessons. Recently, there has been much emphasis on participatory classroom activities 

because there is a general agreement that effective learning requires students to be active in 

the learning process (Parkinson, 2004). In addition, researchers believe that the more students 

are involved in the learning process, the more they learn the topic (Trowbridge et al, 2000). 

Taras (2002) suggests that student-centred learning has, in theory, promoted and brought 

about greater student participation and involvement. Therefore, for students to be at the 

centre of the learning and teaching process, their needs and requirements must be at the heart 

of this process. 

 

Meaning can only be formed in students’ minds by their own active efforts (Saunders, 1992) 

and cannot be created by someone else for students. This suggests that students are not 

simply passive recipients of information from the teacher, computer, textbook or any source 

of information during the learning process. They have to wrestle with an idea in their own 

minds until it becomes meaningful to them. 

 

Joyce et al (2000) state that the opportunity to exchange views and share personal 

experiences produces the 'cognitive conflict' that is fundamental to intellectual development. 

In order to foster cognitive conflict, students need opportunities to pose questions about 

science, to work with others, to conduct investigations, present and defend their ideas, 

solutions, and findings, and assess their own and other students' reasoning (Pope and Gilbert, 

1983). These all imply that they need to participate in learning process. 

 

Active learning techniques can empower students to make good decisions and take an active 

role in their own learning, increase their motivation to learn, foster and value the diverse 

voices of students and reduce disciplinary problems (McCombs and Whisler, 1997). 

Researchers believe that this is a result of a sense of ownership and personal involvement that 

active learning creates. In active learning contexts, students see their work as important 

because they feel important and their ideas and findings are valued. 

 

Amos (2002) argues that students’ active participation also requires a positive, supportive 

learning environment in which they feel free to ask their own questions, express their ideas 
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and thoughts and receive support and encouragement. When students realise that their ideas 

and thoughts are valued and treated with respect by the group members, when they actively 

involve themselves in group activities, they feel more confidence, and thus, participate more 

in the activities (Brown, 1995). 

 

 2.5.2 Teaching Methods 

The quality of education that teachers provide to student is highly dependent upon what 

teachers do in the classroom. Thus, in preparing the students of today to become successful 

individuals of tomorrow, science teachers need to ensure that their teaching is effective. 

Teachers should have the knowledge of how students learn science and how best to teach. 

Changing the way science is taught and what is taught is a continuing professional concern. 

The challenge in education today is to effectively teach students of diverse ability and 

differing rates of learning. Teachers are expected to teach in a way that enables students to 

learn science concepts while acquiring process skills, positive attitudes and values and 

problem solving skills. A variety of teaching methods have been advocated for use in science 

classroom in order to teach effectively. These are methods which not only lead to acquisition 

of knowledge but also foster communication skills, problem solving, creative and critical 

thinking. 

 

 One of the methods that has been found to be useful is discussion. Discussion methods are 

especially appropriate when the instructor wishes to help students learn to think in terms of 

subject matter, learn to evaluate the logic of and evidence for their own and others’ positions, 

formulate application of principles, develop motivation for future learning, articulate what 

they have learned, and get prompt feedback on student understanding (McKeachie, 2002). 

Three types of discussion have been identified in the research: recitation occurs when the 

teacher asks close-ended questions and the students give the correct answer; conversation is 

where the instructor attempts to get a lively exploration of the day’s topic; and seminars 

happen when teachers aim for a substantive and probing analysis of the day‘s topic (Filene, 

2005).  

 

Recently, encouraging students to work or co-operate with each other in constructing their 

own understanding has been a highly valued principle of effective teaching in science 

(Kagan, 1992). The popularity of co-operative learning rose rapidly during the early 1980s as 

the use of individualistic ‘mastery learning’ declined (Jones and Carter, 1998). Educators 

realised that the motivational and mediating impact of peer-peer interactions was the missing 
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part of the individualised mastery instruction. Therefore, educators viewed co-operative 

learning to be a more efficient way of meeting the range of needs of students in a science 

classroom. 

 

Theoretical foundations of co-operative learning have been strongly affected by Vygotsky’s 

ideas about learning. Vygotsky (1978) indicates that learners do not construct knowledge in 

isolation but through social interaction with their peers and thus, the interactions among 

learners affect each other’s learning. This implies that working with other students is a 

critical component of the process of knowledge construction. Therefore, social constructivist 

views imply a social context where ideas and conceptions are communicated, shared, tested, 

negotiated, and reported by students and the teacher. Consequently, the prevailing view of 

learning in science has been a social constructivist perspective (Solomon, 1993). Social 

constructivist views put a great emphasis on language and communication. This suggests that 

students need to talk with their peers and teacher in order to articulate their prior ideas about 

a concept and their explorations made in an investigation, to clarify their thinking and to 

correct their misconceptions (Driver et al, 1994). Classroom-based research suggests that 

students can meet these aims in co-operative learning groups. 

 

Co-operative learning groups promote community aspects of the classroom and the role of 

discussion with peers in helping students to learn science. This offers many benefits for 

students for their learning and growth. For example, peer-peer discussions in co-operative 

learning groups can promote meaningful learning by helping learners to help each other to 

incorporate new experiences and information into their existing cognitive structures in a non-

arbitrary and non-verbatim way (Novak and Gowin, 1984).  Therefore, it is believed that co-

operative learning can foster the development of deep understanding.  

 

In co-operative learning groups, peers can moderate each other’s learning in ways that are 

distinctively different from the teacher’s methods (Jones and Carter, 1998). In other words, 

since they generally use similar words and terms while speaking, peers can understand each 

other’s talk and explanations more easily. For example, a peer may help a confused student 

by rewording the teacher’s explanation. 

 

Co-operative learning groups are useful contexts for promoting productive discussions among 

students, they provide an environment free of some of the social pressures of teaching science 

with the teacher. Students may have the opportunity to reveal their existing ideas and clarify 

them, ask questions and challenge each other’s ideas and provide rich interactions for 
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creating connections among concepts. Such discussions may create a pool of students’ ideas 

and productive arguments over disagreements. As a result, the exchange of ideas in small 

groups may promote the development of complex conceptions. In addition, they can provide 

cognitive conflict that can promote reconstruction of another person’ knowledge. 

 

Furthermore, effective co-operative learning groups can provide an opportunity for students 

to give and receive feedback from other students regarding their understanding. 

Consequently, students can learn from each other and develop a shared understanding of the 

topics they are learning. Sharing diverse experiences enriches a group’s problem solving and 

creativity skills. Moreover, seeing that others’ views can enrich and help their thinking can 

encourage students to tolerate and accept alternative points of view as well (Abrams, 1998). 

 

In addition, group members benefit from each other’s existing competencies and skills (Jones 

and Carter, 1998). For example, a student who already knows how to handle a microscope, a 

balance or other science laboratory tools can help other members’ knowledge construction 

and skill development. 

 

Overall, because of these benefits, numerous studies in very diverse school settings and 

across a wide range of content areas have reported that co-operative learning can positively 

increase students’ achievement and develop their skills and attitudes towards the subject 

being studied.  

 

Sharan and Shacher (1988) reported that students with poor achievement taught by using a 

group investigation method throughout a year-long course in science achieved average gains 

nearly two and a half times those of the lower achievement students taught by the whole-class 

method. In fact they scored more highly than the higher achieving students taught with 

whole-class method. These can be explained by the fact that the shared responsibility and 

interaction produce more positive feelings toward tasks and others, generate better inter-

group relationships and result in better self-images for students. 

 

Effandi (2003) in his study of intact groups compared students’ science achievement and 

problem solving skills. The experimental section was instructed using cooperative learning 

methods and the control section was instructed using the traditional lecture method. 

Cooperative group instruction showed significantly better results in science achievement and 

problem solving skills. The effect size was moderate and therefore practically meaningful. He 
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also found that students in the cooperative learning group had a favourable response towards 

group work. He concluded that the utilization of cooperative learning methods is a preferable 

alternative to traditional instructional method. Another study by Lee Guak Eam (1999), found 

that students who were taught with a cooperative structure outperformed the students in 

individualistic goal structure in science. Other researchers have reported similar findings that 

point to the achievement benefits of using cooperative learning (Faizah, 1999; Yee, 1995). 

Similar study done by Siti Rahaya (1998) which involved 1180 students from 18 schools, 

concluded that the values of self-dependent, rational, love and hardworking are prominently 

inculcated. It was also found that cooperative learning can enhance scientific skills, promote 

enquiry learning and increase science achievement. The students were found to enjoy 

learning in groups. 

 

However, co-operative learning requires teachers to carefully plan tasks and to closely 

monitor students’ access to power and authority within the group, which can vary according 

to a myriad of factors including gender, race, personality and socio-economic status. Without 

careful planning and monitoring, despite its wide advantages, co-operative learning can be of 

little help to the learner, as it can isolate and restrict a group member’s access to the 

materials, ideas and peer assistance. 

 

The other method used to promote active learning is questioning. Questioning is the most 

common method that teachers use for involving students in the learning process (Bliss, 1995). 

Indeed, Amos (2002) reports that up to one-fifth of what a teacher says in a classroom is 

likely to be in the form of questions. If teachers ask open-ended questions, they allow 

students to think freely and flexibly, to express their own ideas and thoughts without thinking 

that they have to give one ‘right’ answer and they promote successful discussions that 

stimulate student participation (Harlen, 1999). The use of open-ended questions, arguing that 

closed and subject-oriented questions that rely on linear processes and logical reasoning 

discourage students from thinking differently from the teacher and may deter students from 

answering the questions asked. 

 

In addition to the nature of the questions asked, the process of asking questions is also 

important for students’ learning and development. Providing sufficient ‘wait time’, about 3-5 

seconds, after asking a question for students not only increases student participation but also 

provides them with opportunity to think critically and create more ideas and responses (Yates 

and Yates, 1990). 
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Chin (2006) in her study of how teachers use questions in classroom to scaffold student 

thinking and help students construct scientific knowledge in Singapore found out that 

questions facilitated quality exploration and evaluation in science. In such discursive 

episodes, teachers employed questioning approaches that were designed to elicit students’ 

ideas, scaffold student thinking, and prompt students to think aloud and verbalize their ideas, 

and nudge students toward conceptual development instead of just assessing the correctness 

of their responses. These questions were employed to coach students along guided paths 

towards the construction of canonical science knowledge. Thus, they acted as psychological 

tools used by teachers in the social construction of knowledge.  

 

Role-playing can also be a useful teaching and learning activity to encourage students to 

participate more in the lessons and facilitate their understanding. However, researchers report 

that role-playing in science lessons is underrated and underused, often because of 

misconceptions about what role-play is and how it can be put to use in science education 

(Resnick and Wilensky, 1998). McSharry and Jones (2000) point out that the theory behind 

the use of role-play in science teaching and learning supports ‘active’, ‘experiential’ or 

‘student-centred’ learning. Therefore, students are encouraged to be physically and 

intellectually involved in their lessons to allow them to both express themselves in a scientific 

context and develop an understanding of difficult concepts. Resnick and Wilensky (1998) 

also point out that role-playing activities play a significant role in helping students to learn 

complex topics. 

 

Furthermore, McSharry and Jones (2000) argue that merely explaining to students about their 

environment may not be the best method for helping them to gain an understanding of why it 

is there or how the processes at work in the environment have formed it. However, role-plays, 

such as those describing predator–prey relationships or antibody–antigen interactions, can 

give students a chance to experience these events in a physical way, which may be more 

appropriate to their personal learning style. As a result, students can understand abstract and 

difficult topics that are not always visible phenomena. Indeed, Fadali, Robinson, and 

McNichols (1999) point out that role-playing may be useful in secondary science classes as a 

way of introducing and familiarising students with difficult, abstract or complex concepts in 

biology and the physical sciences. Finally, Maier (1989) argues that teachers, trainers or 

supervisors favour role-play as a handy means of enlivening the learning content; in 
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particular, this model brings forth detailed and concrete study materials which are more 

difficult to pinpoint by the way of lecture and discussion. 

 

Practical work also offers an opportunity for effective science teaching. Practical work can 

provide a good opportunity for students to apply their newly acquired knowledge or skills and 

gain first-hand experience of phenomena talked about in theory (Kirschner, 1992; Hodson, 

1993). Typically, practical work means experiences in school settings where students interact 

with materials to observe and understand the natural world. Some practical work is given in 

form of laboratory activities which are conducted to engage students individually, while 

others have sought to engage students in small groups and in large-group demonstration 

settings. Practical work also comes as projects pursued for a long period of time. When 

students engage in practical work, they can test, rethink and reconstruct their ideas and 

thoughts. For these reasons, many studies reported that practical work improved students’ 

learning and understanding (Hewson and Hewson, 1983). Dawe (2003) argues that such 

positive outcomes may be as a result of students’ gaining ownership over the concepts they 

learn as they 'discover' the knowledge themselves during practical work. 

 

A study by Freedman (1997) investigated the impact of a hands-on science programme on 

attainment and attitudes between those who regularly did practical work and those who did 

not. It was reported that students who had regular laboratory instruction scored significantly 

higher on the objective examination of achievement in science knowledge than those who 

had no laboratory experiences. Furthermore, they also exhibited good attitude toward science 

than those who were not exposed to regular practical work.  

 

 Festile (2017) carried out a study on the influence of practical work in the teaching of acids, 

bases and neutrals in natural sciences. It was established from this study that practical work 

does have an influence in teaching and learning of acids, bases and neutrals in Natural 

Sciences. Learners were able to explain what they observe when doing the practical work. 

They demonstrated that they understand the topic or subject much better in practical work 

rather than when they are just given explanations which sometimes are not clear for them to 

understand. Hence, practical lessons enable students to understand scientific concepts better. 

In order to make practical work more effective, teachers should demonstrate skills and work 

on a problem whilst discussing it. This demonstrating or modelling skills is necessary 

because when an idea or skill is modelled for students in different ways, it will be more 

meaningful to them and they understand better (Potari and Spiliotopoulou, 1996). 
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Inquiry based teaching is another method that has proved to be effective in science teaching. 

Trowbridge et al (2000, p207) define inquiry as 'the process of defining and investigating 

problems, formulating hypotheses, designing experiments, gathering data and drawing 

conclusions about problems'. A potential result in inquiry-based teaching enables students to 

gain insights into the nature of scientific inquiry and understand how and why to apply the 

scientific method at the same time as they come to understand the subject. They can also 

understand what science is like and what scientists do (Harlen, 1999). 

 

Engaging in inquiry can also help students develop a wide range of skills, such as 

psychomotor and academic or intellectual skills. Psychomotor skills involve doing something 

physical, like gathering and setting up apparatus, making observations and measurements, 

recording data and drawing graphs while academic or intellectual skills include analysing 

data, making comparisons, evaluating results, preparing reports and communicating results to 

the others or the teachers. Furthermore, students’ attitudes and dispositions such as curiosity, 

inquisitiveness, and independence of mind, freedom from external authority, and a personal 

search for meaning about the world can also improve. Therefore, it would appear that 

inquiry-based learning can prepare students to be lifetime learners rather than classroom-only 

learners (Tamir, 1983; King et al, 2001; DeBoer, 2002). 

 

In order to implement inquiry-based teaching successfully in science, teachers should fulfil 

some important condition. First of all, teachers should allow students to have 'freedom' to 

seek out desired information. Students must be allowed to try out their ideas and invent ways 

of accounting for what they see and can ask their own questions (Dillon, 1990). Furthermore, 

teachers should encourage students to discuss and talk to one another about the topic being 

taught during the class (Lemke, 1990). Hipkins et al (2002) argue that in any format, 

discussion can provide opportunities for students to clarify and share their own 

understandings, test out their understandings, ask questions and challenge the views of other 

students and the teacher, and use the new ideas with confidence. Moreover, Trowbridge et al 

(2000) suggest that teachers’ asking and 'telling' should be at a minimum level because 

classrooms where the teacher is always the questioner and students are the respondents, do 

not easily promote student inquiry and participation. Instead, they encourage student 

passivity and dependence. Therefore, teachers need to use less question-answer dialogue but 

organise more class time for student questions, student individual and group reports and 

whole class and small group discussions. 



25 

 

 

For student inquiry to be successful, there are issues that have to be taken of. The teacher 

needs to be cognisant of time management. In addition, the teacher needs to be well versed in 

his subject matter so as to handle questions competently from students. Teachers who have 

low levels of understanding of subject matter knowledge may not wish their students to ask 

questions because they may not know how to respond. Therefore, as Lemke (1990) argues, it 

would become difficult for these teachers to move away from a position of student control 

through questions. Lastly, the other condition for implementing an inquiry-based teaching is 

for a teacher to provide a responsive environment which can be can be a classroom, a 

laboratory or the outdoors on a field trip. It is not enough to supply only a sterile classroom or 

lecture hall for students. Instead students need a range of resources including books, a 

laboratory with enough equipment, library, and computers. 

 

Field trips can provide students with meaningful contexts where they can connect their 

knowledge with the natural world and see examples and practical applications of scientific 

concepts or processes (Glynn and Duit, 1995). For example, Scherf (1992, quoting 

Killermann 1998 p5) investigated the effectiveness of field trips on students’ achievement 

and attitudes, and found that the students who participated in the lessons outside the 

classroom, demonstrated significantly greater ability to recognise plants than the students 

who studied plants only in the classroom. 

 

However, fieldwork is not always possible due to a limited teaching budget and increasingly 

busy curricula. Yet, teachers can bring the natural world into the classroom by providing live 

plants, animals, pictures, models and the display of student work ( Griffiths and Moon, 2000). 

For example, Bauhardt (1990) reported that the use of living animals including the 

earthworm, the darkling beetle and the house spider in biology lessons positively influenced 

students’ attitudes and increased their knowledge about the animals. Bauhardt (1990) pointed 

out that it was because the students found working with the living insects more motivating 

which in turn led to effective learning. 

 

Furthermore, virtual field trips were also reported to be used successfully (Peat and 

Fernandez, 2000). They can help teachers and students recreate field trips electronically and 

take part in activities not available in the laboratory and visit inaccessible sites of biological 

interest through computers and the Internet. This suggests that through internet, in the future 

students will be able to have more opportunities to 'visit' or see the sites, biological processes 
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and events in their original places without actually leaving their classrooms. I believe that 

such a learning opportunity will make science education learning much easier and more 

interesting for students. 

 

Shinn (1997) carried out a national study in the United States of America on the effectiveness 

of different teaching methods in a vocational training college. It was established from this 

study that the most effective teaching methods were laboratories, demonstrations, 

discussions, cooperative learning, questioning, role play, problem-solving, field trips and 

individualised instruction. All these methods had one in common, they promoted active 

engagement of the learners. Characteristics that influenced effectiveness of selected teaching 

methods included the number of courses taken, class size and teacher background.  

 

Literature has shown that studies from world over have indicated some of the commonly used 

teaching methods in science education and their effectiveness in attaining student 

achievement. There is little known in Zambia on the teaching methods commonly used in 

colleges of education. Arising from this, it became necessary to examine the teaching 

methods used in science education in the selected colleges in Zambia.  

            

         2.6 Teaching and Learning Environment 

The other factor which is important in effective science education is a good and supportive 

learning environment. A good and supportive learning environment may be the physical 

learning environment, intellectual learning environment that stimulates students to think, and 

an emotional learning environment where students are safe, supported, respected and 

motivated to learn. This environment is characterised by enjoyment, fulfilment, ownership of 

and engagement in learning, and mutual respect between teachers and the students.  

 

                        2.6.1 Teaching and Learning Materials 

Teaching and Learning materials‖ is a generic term used to describe the resources teachers 

use to deliver instruction and enhance pupils Learning (MOE, 2014). Therefore teaching and 

learning materials are critical ingredients in the implementation of curriculum. Empirical 

evidence suggests that adequate supply and use of good quality teaching and learning 

materials are one of the most important inputs that have a demonstrable impact on learner 

achievement. This is because learners would love to interact with the environment around 

them. Teaching and learning materials provide just the right atmosphere for this. Teaching 
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and learning materials consist of textbooks, gloves, models, visual aids (such as charts, 

overhead projector transparencies, CDs), flashcards and games. 

 

Teaching and learning materials is a concept that should be understood in a broader sense 

than just manipulative objects/charts/books or teaching aids in a lesson. Teaching and 

Learning Materials are analysed and developed from the perspectives of concepts, 

curriculum, and pupils’ conceptions including misconceptions, main problem, teaching 

method, sequence, and pupils’ possible answers. A question or activity aimed at fostering 

understanding can be considered to be a learning aid. Teaching and learning materials are 

used to attain educational objectives or to describe educational content from the curriculum. 

 

Taylor, Scotter, and Coulson (2007) argue that teachers at all levels utilize a variety of 

instructional materials such as textbooks, presentations and handouts to enhance the quality 

of their lessons. As a result, the quality of those materials directly impacts the quality of 

teaching. Thus, knowing how to find the best instructional materials is a valuable skill for a 

teacher to have. 

 

Textbooks are at the heart of educational enterprise, as they offer students “a rich array of 

new and potentially interesting facts, and open the door to a world of fantastic experience” 

(Chambliss & Calfee, 1998. p.7). The literature provides evidence of the significant role of 

textbooks as primary vehicles for delivering content knowledge, for determining in large 

measure what goes on in a class and for assessing what students do and do not learn (e.g. 

Freeman & Porter, 1989, cited in Oakes & Saunders, 2004). It has been identified that access 

to and availability of textbooks is a particularly significant factor in predicting academic 

achievement (Heyneman et al, 1978, cited in Oakes & Saunders, 2004). 

 

The Organization of Economic Cooperation and Development (OECD, 2003) stipulates 

textbooks as an important international indicator of educational quality, and its standard for 

an adequate supply of textbooks is one textbook for each learner in every subject. This 

standard has been used not only by OECD, but also by the United Nations Educational, 

Scientific, and Cultural Organization (UNESCO, 2004) as it works toward the goal of 

universal education articulated in its World Declaration on Education for All. In its Basic 

Learning Materials Initiative, UNESCO asserts, “improvement in the quality of education 

depends to a great extent on whether relevant and high quality books and other learning 

materials can be made available to teachers and students. The World Bank has made the 
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provision of textbooks a top priority in its efforts to improve education in developing nations. 

In February 2000, Alfonso de Guzman, World Bank Senior Education Specialist noted that 

“the World Bank considers textbooks a critical part of education, as necessary as the 

classroom itself, as indispensable as the classroom teacher” (de Guzman, 2000). 

 

The other important teaching and learning materials are teaching aids. The use of visual 

teaching aids can provide more concrete meaning to words, show connections and 

relationships among ideas explicitly, provide a useful channel of communication and strong 

verbal messages and memorable images in students’ minds, and make lesson materials more 

interesting to students. (Duit, 1991). For example, models help students make sense of the 

world by finding out the why of things and make abstract or imagined concepts seem more 

real to students (Raghaven and Glaser, 1995). 

 

Furthermore, teaching aids can help teachers bring the real world to students through the use 

of sound and video, interacting with a picture or diagram by enlarging or rotating it (Boohan, 

2002). Nayar and Pushpam (2000) report that when teachers use appropriate media integrated 

in the curriculum, their students achieve significantly higher learning outcomes. Similarly, 

Wisniewski (1994, quoting Killermann, 1998 p7) found that students who watched films 

about AIDS performed significantly better than those students who did not on a test 

conducted a week later. Wisniewski (1994) concluded that this might be because of the fact 

that showing films might help in some way to activate their long term memory of the subject 

and the content of the lessons at later time. 

 

2.6.2 Infrastructure 

Infrastructure is an integral component of the learning and teaching context. This is because a 

school’s infrastructure enables students and teachers to access a wide range of tools, services 

and resources to support learning and teaching. Bishir (2017) posited that Infrastructures are 

the basic facilities, services and installations that are needed for the functioning of a system. 

In this context, educational infrastructure could be defined as the assets required to support 

and improve educational activities. These are facilities that enhance the achievement of 

educational goals. Infrastructure as a significant aspect of the school holds a much in the 

teachers and students performances in teaching and learning process more so in science 

education. Science education does not exist in isolation, it goes along with learning by doing. 

Science education focuses on equipping teachers who will impact the future generation with 

skills in different areas. 
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Janssen (2017) opined that Buildings, classrooms, laboratories, and equipment- education 

infrastructure - are crucial elements of learning environments in schools and universities. 

There is a strong evidence that high-quality infrastructure facilitates better instruction, 

improves student outcomes, and reduces dropout rates, among other benefits. Infrastructural 

facilities in science education facilitate the transference of knowledge and skills from the 

teacher to the learner. Based on various researches conducted over the years, the impact of 

infrastructural facilities is widely noticed in the educational achievement of learners. 

 

A laboratory forms part of integral infrastructure in science education. A good laboratory 

environment promotes students’ curiosity, rewards creativity, encourages a spirit of healthy 

questioning, avoids dogmatism, and promotes meaningful understanding, where wait-time is 

essential in promoting thoughtful responses and dialog. The aims of laboratory exercises and 

practices in science education include attaining research and technical skills, actualizing the 

conceptual learning and producing effective learning products (Akinbobola & Afolabi, 2009). 

Laboratory activities have long had a distinctive and central role in science curriculum. 

Understanding and experiencing scientific phenomena and the scientific process are goals of 

most science laboratory courses. To achieve these goals, science courses should provide 

students with the opportunity to reconstruct knowledge and restructure information rather 

than simply involve in verifying what they have been told. Hence, students need to actively 

construct scientific knowledge by involving in posing questions, providing evidence and 

determining claims (Akinbobola & Ikitde, 2001).  

 

Afolabi and Akinbobola (2012) states that, conducting scientific discovery requires that 

students have easy equitable and frequent opportunities to use wider range of materials, 

equipment, tools, supplies and other resources for experimentation and direct investigation of 

phenomena. Therefore, institutions must make every attempt to ensure safe and effective 

learning environment. Also, laboratory experiences provide opportunities for students to 

interact with the materials or data drawn from the materials using different tools and 

equipment, data collection techniques, models, and theories of science. These students’ 

activities include physical manipulation of the real-world substances or system under 

investigation and interaction with stimulations. Hence, students can work with materials to 

observe and understand phenomena. 
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Studies have shown that there is a clear indication that science laboratory environment has 

significant effect on students’ academic achievement in science subjects. Laboratory 

activities integrate theory with practical. This integration of practical activities with theory 

enhances the development of science process skills and the ability of students to arrive at 

generalizations or concepts. Studies by Ikitde (2011) established that, integrating practical 

work with theory enable students to develop the habit of critical thinking, innovation and 

creativity. This is in line with Dilworth (1996) that working in the laboratory enhances 

performance, promote learning and skills, and improvement of self-development through 

collaborative learning. 

 

According to Akinbobola (2015), there are certain factors that militate against the effective 

impact of laboratory work on science education. He contends that a short supply of tools, 

materials and equipment and poor maintenance made laboratory work ineffective in science 

education. Furthermore, most practical activities in schools were not held concurrently with 

theory teaching but practical activities were delayed until examinations were near. 

 

In recent years, the other important element of infrastructure that has gained prominence in 

education are ICTs.  According to a United Nations report (1999) ICTs cover Internet service 

provision, telecommunications equipment and services, information technology equipment 

and services, media and broadcasting, libraries and documentation centres, commercial 

information providers, network-based information services, and other related information and 

communication activities. The various kinds of ICT products available and having relevance 

to education include such things as teleconferencing, email, audio conferencing, television 

lessons, radio broadcasts, interactive radio counselling, interactive voice response system, 

audiocassettes and CD ROMs etc. have been used in education for different purposes 

(Bhattacharya and Sharma, 2007). 

 

Students using ICTs for learning purposes become immersed in the process of learning and as 

more and more students use computers as information sources and cognitive tools, the 

influence of the technology on supporting how students learn will continue to increase. In the 

past, the conventional process of teaching has revolved around teachers planning and leading 

students through a series of instructional sequences to achieve a desired learning outcome. 

Typically these forms of teaching have revolved around the planned transmission of a body 

of knowledge followed by some forms of interaction with the content as a means to 

consolidate the knowledge acquisition. Contemporary learning theory is based on the notion 
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that learning is an active process of constructing knowledge rather than acquiring knowledge 

and that instruction is the process by which this knowledge construction is supported rather 

than a process of knowledge transmission (Duffy & Cunningham, 1996). In this domain 

learning is viewed as the construction of meaning rather than as the memorisation of facts 

(Lebow, 1993). Learning approaches using contemporary ICTs provide many opportunities 

for constructivist learning through their provision and support for resource-based, student 

centred settings and by enabling learning to be related to context and to practice (Berge, 

1998; Barron, 1998). As mentioned previously, any use of ICT in learning settings can act to 

support various aspects of knowledge construction and as more and more students employ 

ICTs in their learning processes, the more pronounced the impact of this will become. 

Teachers generate meaningful and engaging learning experiences for their students, 

strategically using ICT to enhance learning. Students enjoy learning, and the independent 

enquiry which innovative and appropriate use of ICT can foster. They begin to acquire the 

important 21st century skills which they will need in their future lives. 

 

ICTs also act as a reservoir of information for both teachers and students through the World 

Wide Web – WWW (Loveless, 2003). Easy Access to Learning. With the help of ICT, 

students can now browse through e-books, sample examination papers, previous year papers 

etc. and can also have an easy access to resource persons, mentors, experts, researchers, 

professionals, and peers-all over the world. This flexibility has heightened the availability of 

just-in-time learning and provided learning opportunities for many more learners who 

previously were constrained by other commitments (Young, 2002). Wider availability of best 

practices and best course material in education, which can be shared by means of ICT, can 

foster better teaching. ICT also allows the academic institutions to reach disadvantaged 

groups and new international educational markets. As well as learning at any time, teachers 

are also finding the capabilities of teaching at any time to be opportunistic and able to be used 

to advantage. Mobile technologies and seamless communications technologies support 24x7 

teaching and learning. Choosing how much time will be used within the 24x7 envelope and 

what periods of time are challenges that will face the educators of the future (Young, 2002). 

Thus, ICT enabled education will ultimately lead to the democratization of education.  

 

 

The reviewed literature on the learning and teaching environment has indicated the role of a 

conducive environment in learning. The roles of textbooks, teaching aids, laboratories and 

ICTs in science education has been cited as some of the important constituents for effective 
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science education. If these are availed in the provision of science education then value may 

be added of the nature of science education provided. The various studies on conducive 

teaching and learning environment were done outside Zambia under different conditions and 

contexts. Therefore, there is need to explore the environment under which science education 

is provided. 

 

 

2.7 Chapter Summary 

The literature discussed in this chapter has indicated that the provision of quality science 

education cannot be attained without certain practices and elements being in place. First and 

foremost, there is need to undertake adequate preparations. In preparations, materials to be 

used are given, the methods to be employed and the medium of interchange between student 

and lecturer also spelt out. The reviewed literature also has shown that the use of appropriate 

teaching methods is also at the core of provision of quality science education. It has been 

noted that teaching methods that promote active learning and make learners construct 

knowledge from their experiences are the most effective. Furthermore, the literature has 

shown that a good environment is just as important in the attainment of quality science 

education as any factor can be. Good infrastructure, teaching aids, textbooks and ICTs are all 

indispensable in science education. Thus, there is need to establish factors affecting provision 

of quality science education in the selected colleges. In view of this, the current study was a 

necessary endeavour. The next chapter gives a detailed discussion of the methodology that 

was employed during the research process. 
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CHAPTER THREE 

 

RESEARCH METHODOLOGY 

 

3.1 Introduction 

This chapter presents the research methodology of the study. It is organized under the 

following sections: philosophical assumptions, research design, and study sites, study 

populations, sample size, sampling techniques, data collection instruments, data collection 

procedures, trustworthiness of findings and data analysis. It further discusses the 

delimitations of the study and ethical considerations. 

 

 3.2   Philosophical assumptions 

The study was guided by the philosophical worldview of Interpretivism/Constructivism. This 

theory asserts that individuals develop subjective meanings of their experiences - meanings 

directed toward certain objects or things. The basic assumptions guiding the constructivist 

paradigm are that knowledge is socially constructed by people active in the research process 

and that researchers should attempt to understand the complex world of lived experience 

from the point of view of those who live it (Schwandt, 2000). These meanings are varied and 

multiple, leading the researcher to look for the complexity of views rather than narrowing 

meanings into a few categories or ideas. This philosophical view guided the research by 

ensuring that as much as possible the study relied on participants views. The participants 

constructed meaning of the situation typically forged in discussions or interactions with other 

persons. 

 

In terms of ontology (nature of reality), this philosophy posits that reality is socially 

constructed. Therefore multiple mental constructions can be apprehended, some of which 

may be in conflict with each other, and perceptions of reality may change throughout the 

process of the study. Furthermore, the philosophy rejects the notion that there is an objective 

reality that can be known and taking the stance that the researcher’s goal is to understand the 

multiple social constructions of meaning and knowledge. This guided the study in that it 

allowed various representations of reality as held by those who forward it. There was no 

room for biasness. Every participant’s view point was respected (Mertens, 2015).  

 

As for Axiology (nature of ethical behaviour), constructivist researchers are expected to 

adhere to basic principles of ethics. These include; trustworthiness and authenticity, and 
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balanced representation of views. This view guided the researcher who made the respondents 

aware of their constructions of reality by clearing any grey areas in the study. Furthermore, 

the researcher created a rapport with people where research was taking place (Christians, 

2005).  

 

The nature of knowledge (epistemology), in this philosophical view of research is that the 

inquirer and the inquired into are interlocked in an interactive process; each influencing the 

other. The study was guided in this respect in that data was collected in a more personal, 

interactive mode. In this view, the assumption is made that data, interpretations, and 

outcomes are rooted in contexts and persons apart from the researchers and are not figments 

of their imagination. Data can be tracked to their sources, and the logic used to assemble 

interpretations can be made explicit in the narrative (Mertens, 2015).   

 

 3.3   Research design 

 Research designs are constructed plans and strategies that are developed to seek and discover 

answers to research questions. A research design is the plan of action or structure, which 

links the philosophical foundations and the methodological assumptions of a research 

approach to its research methods. It can therefore, be argued that the research design is a 

systematic arrangement of procedures and methods used during a study, and sets the logic by 

which researchers make interpretations at the end of their studies to avoid a haphazard 

approach (Maree, 2007). 

 

 A descriptive survey design was used in conducting this research. The descriptive survey 

design is ideal for gathering original data for purposes of describing certain perceptions, 

opinions, attitudes, habits, relationships and orientations that are held by a population too 

large to observe directly (Tichapondwa, 2013). This type of design is not only restricted to 

fact-findings, but also may often result in the formulation of important principles of 

knowledge and solution to significant problems (Kombo and Tromp, 2013). The descriptive 

survey research design enables the researcher to obtain in-depth information (Maree, 2007). 

This is the reason why this study was undertaken through such a design. 

 

According to Paggarwal (2012, p. 231), “descriptive or normal survey is that method of 

investigation which attempt to describe and interpret what exists at present in the form of 

conditions, practices, processes, trends, effects, attitudes, beliefs, etc… it is an organized 

attempt to analyse, interpret, and report the present status of social institutions, groups or 



35 

 

area.” It is concerned with the phenomena that are typical of the normal conditions. It 

explores into the conditions or relationships that exist, practices that prevail, beliefs, points of 

view or attitudes that are held, processes that are going on, influences that are being felt and 

trends that are developing (Paggarwal, 2012). Since I sought to establish the factors affecting 

the provision of quality science education in the selected colleges of education in Kitwe 

district based on the conditions and practices in its natural setting, hence this design. 

 

The study used the qualitative approach to collect and analyse data. Creswell (2003) defines 

qualitative research as an inquiry process of understanding a social or human problem, based 

on building a complex, holistic picture formed with words, reporting detailed views of 

informants, and conducting the study in a natural setting. In qualitative methods, there are 

descriptions and analyses of people’s individual and collective social actions, beliefs, 

thoughts and perceptions. Additionally, the data under this method is collected by interacting 

with people. Qualitative methodologies help to bring out the meaning of informants 

experiences without subjecting them to rigid pre-set categories. In this study, the qualitative 

methodology is deemed appropriate for collecting the desired data on the grounds that it 

seeks to understand human and social behaviour from the perspective of those living in the 

environment, that is, “As it is lived by participants in a particular setting, for example a 

culture, school, community, group or institution” (Aryl 1996, p.476). Furthermore, Denzin & 

Lincoln, (2005, p. 3), purported that qualitative researchers study things in their natural 

settings, attempting to make sense of, or interpret, phenomena in terms of the meanings 

people bring to them. The approach was employed so as to precisely capture the participants’ 

‘views and giving a deeper understanding of lessons observed, the environment and practices 

in science education. 

 

 3.4 Study Area 

The Research was conducted in two colleges of Education in Kitwe district of the Copperbelt 

province of Zambia. The colleges were chosen because one has existed for a long time and is 

government run. Therefore, it has seen various reforms and programmes with cooperating 

partners implemented through it. The other college was picked because it is relatively new 

and fastest growing among private colleges and a product of liberalization of education 

provision and represents a different model of teacher training altogether. The academic 

members of staff in this private college are mostly on part time and enrolment is slightly 

different from public ones. There are no interviews involved. Both colleges hosted key data 

respondents. 
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3.5 Study population  

In research, target population refers to a group of individuals, objects or items from which 

samples are taken for measurement (Kombo and Tromp, 2011).  A target population is an 

entire group of individuals, events or objects with common observable characteristics (Crotty, 

1990). The target study population comprised of all lecturers and students of science 

education in the colleges of education in Kitwe district of Copperbelt province.     

 

 3.6 Sample size 

A sample refers to a subset of the population that is selected for a particular study, (Cohen, 

Manion and Morrison, 2006). The sample of the study consisted of 54 respondents, 50 

students and 4 lecturers. A sample of 50 second year students was chosen from a population 

of 744 students. The government run college had 30 participants of which 18 were females 

and 12 were males out of 624 second year students. The private run college contributed 20 

respondents out of which 10 were female and 10 were males out of 120 second year students. 

A sample of 4 lecturers was chosen from a population of 16. The government college had 12 

science education lecturers and the private college had 4 lecturers. Two lectures were picked 

from the government college; 1 male with a masters in biology education and 1 female with a 

bachelor of education. As for the private owned college, 1 male lecturer had diploma in 

education and 1 female with a bachelor of education. Patton, (2002) contended that there are 

no rules for sample size in qualitative inquiry. Sample size depends on what you want to 

know, the purpose of the inquiry, what is at stake, what will be useful, what will have 

credibility, and what can be done with available time and resource.   Bailey (1978) expressed 

the opinion that studying the entire population in research gives more weight to the findings. 

However, that sample was chosen because time and cost did not allow for every member of 

target population to participate. 

 

3.7 Sampling techniques 

The non-probability sampling procedure was employed in this study. Non-probability 

sampling procedure is a method of sampling that aims to be theoretically representative of the 

study population by maximizing the scope or range of variation of the study (Kombo and 

Tromp, 2006). The researcher made his own judgment on coming up with participants who 

would be relevant to the study objectives. The method of sampling used under non-

probability design was purposive sampling where selected students and lecturers were 

targeted. Sidhu (2013) adds that in purposive sampling, the purpose of the study can be 

fulfilled even with a small sample, which is picked up purposely and carefully from the 
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universe. Purposive sampling procedure can be used as a way of getting the best information 

by selecting items or people most likely to have the experience or expertise to provide quality 

information and valuable insights on the research topic (Denscombe, 2010). Creswell and 

Clark, (2007) recommended that participants who have experience with the phenomenon 

under study can be selected to give the needed information. This is supported by Wiersma 

and Jurs (2005), who pointed out that the idea behind purposeful sampling is different from 

random sampling in that; it involves selecting a sample of rich information from the colleges 

that are studied in detail. Sampling of respondents was driven by the recognition that the 

provision of quality science education in colleges requires cumulative insights among the 

stakeholders. Therefore issues affecting provision of quality science education could not be 

understood from theoretical approximations but were to be informed by stakeholders’ 

experiences of and perspectives on quality science education in this case lecturers and 

students (Creswell, 2009). 

 

3.8 Data collection instruments 

Data was gathered from the lecturers and students through the questionnaires, classroom 

observation schedules and documents checklist. An observational schedule was also used to 

collect information. Asembo (2003) underscores the importance of using several appropriate 

instruments for the collection of the relevant information. A variety of research instruments 

help in getting a holistic view of the research situation. Thus the instruments helped to clarify 

issues by making it clearer and eliminating any discrepancy in their responses. 

 

3.8.1 Classroom Observation Schedules 

The classroom observation (Appendix F) schedule was designed to capture classroom 

activities which included interaction patterns and tasks distributed to students while learning. 

It enabled to check the exchange that took place between lecturers and students and as well as 

between students themselves. Additionally, it made it possible to check the methods which 

the lecturer was using during lessons and the environment under which lessons were taking 

place. Observations are commonly used in education as a tool to support understanding and 

development. It is one of the common ways of getting information which can help to make 

sense of educational situations, gauge the effectiveness of educational practices, and plan 

attempts for improvements (Malderez, 2002). There is little doubt that lesson observation can 

be a valuable tool in giving a more comprehensive picture of what actually happens in class, 

and help attain a higher standard of teaching and more effective teaching methods. Lesson 

observations is a method of directly observing teaching practice as it unfolds in real time, 
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with the observer or analyst taking notes and/or coding instructional behaviours in the 

classroom or from videoed lessons (Hora & Ferrare, 2013). Therefore, I observed the lessons 

in science education so as to understand what exactly happens in teaching and learning in the 

classrooms. During observations, the researcher sat in the participants’ class of their regular 

science education time and used the observation schedule to check the teaching and learning 

process. 

 

3.8.2 Questionnaires 

Questionnaires were designed by the researcher to solicit an in-depth data from the lecturers 

(Appendix C) and students (Appendix E) on effective science education with respect to 

teaching methods, lesson preparations, class activities and other matters pertinent to quality 

science education. A questionnaire is an instrument used to gather data which allows 

measurement for or against a particular view point. They are time saving to both the 

researcher and the respondents (Orodho, 2005). The questions used were open ended to elicit 

breadth and depth in responses. 

 

3.8.3 Documents Review Checklist 

The documents review was done prior to the data collection process. The documents review 

check list (Appendix D) was used by the research to obtain data on how lecturers prepared 

science education lessons. Through the Heads of department teaching files were checked for 

various things such as evidence of approved syllabus, schemes of work, lecture plans, records 

of monitored instruments and evidence of lecture notes. 

 

According to Yin (2009), the most important use of documents is to corroborate and augment 

evidence from several sources. In this study, the use of a document review as a tool for data 

collection served for a number of purposes. Firstly, it enabled refining the data collection 

process by opening up the general research domain, and by identifying specific areas of 

inquiry. Secondly, it enriched the information collected through questionnaires and classroom 

observations. Thirdly, it provided rich information in relation to the topic. Finally, it enabled 

the researcher to compare and contrast the information obtained from the analysis drawn 

from questionnaires and classroom observations. While being aware of the danger of over 

reliance on the data from the documents, the researcher was less likely to be misled by 

documentary evidence as he involved himself in the critical analysis and interpretation of 

these sources of evidence. 
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3.9 Data Analysis 

This section describes the analysis of the data. Following traditional qualitative research 

methods, data collection and analysis was done almost simultaneously (Merriam, 2009). This 

implies data collection and data analysis were done hand in hand in order to allow for 

emerging findings to inform the data collection. Thematic analysis was used to analyse the 

data. The first step the researcher took in thematic analysis was familiarisation, getting to 

know the data. This involved, reading through the text and taking initial notes, and generally 

looking through the data to get familiar with it. Then Coding was done. In other words, 

sections of each text were highlighted, usually phrases or sentences, to come up with 

shorthand labels or “codes” to describe their content. After that, the researcher collated 

together all the data into groups identified by codes. These codes allowed him to gain a 

condensed overview of the main points and common meanings that recurred throughout the 

data. Next, he looked over the codes which were created, identified patterns among them and 

started coming up with themes. At this stage, some of the codes which were too vague or not 

relevant enough (for example, because they didn’t appear very often in the data) were 

discarded. Other codes became themes in their own right. The decisions varied according to 

what he tried to find out because he wanted to create potential themes that could tell 

something helpful about the data. Then, themes were reviewed to make sure that they were 

useful and accurate representations of the data. The researcher returned to the data set and 

compared his themes against it to see if he was missing anything or if the themes were really 

present in the data or if anything could be changed in order for the themes to work better. 

Where need was, themes were split, combined, discarded or created to make them more 

useful and accurate. Finally, themes were named and defined. Defining themes involved 

formulating exactly what the researcher meant by each theme and figuring out how it would 

help people to understand the data. Naming themes involved coming up with a succinct and 

easily understandable name for each theme. Thematic analysis goes beyond descriptions by 

interpreting various aspects of the research topic (Boyatzis, 1998).  

              

3.10 Credibility and Trustworthiness 

To establish the “trustworthiness” of a study, Lincoln and Guba (1985) use unique terms, 

such as credibility, transferability, dependability, and confirmability, as “the naturalist’s 

equivalents” for internal validation, external validation, reliability, and objectivity (p. 300). 

To operationalize these new terms, they propose techniques such as prolonged engagement in 

the field and the triangulation of data sources, methods, and investigators to establish 

credibility. To make sure that the findings are transferable between the researcher and those 
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being studied, thick description is necessary. Rather than reliability, one seeks dependability 

that the results will be subject to change and instability. The naturalistic researcher looks for 

confirmability rather than objectivity in establishing the value of the data. Both dependability 

and confirmability are established through an auditing of the research process. Creswell 

(2008) pointed out that the background of the researcher has some influence and significance on 

the findings deduced. For this reason, various measures were undertaken to reduce such threats as 

credibility and trustworthiness of the researcher was of utmost importance in research. Hence, the 

following steps were undertaken by the researcher: long-term observation, member check and 

triangulation of methods and data. 

 

In member checking, the researcher solicits participants’ views of the credibility of the 

findings and interpretations (Miles & Huberman, 1994). Member checking is done both 

during data collection and also after the first stage of the analysis has been completed 

(Hamilton and Corbett-Whittier, 2012). This technique is considered by Lincoln and Guba 

(1985) to be “the most critical technique for establishing credibility” (p. 314). This approach, 

largely used in most qualitative studies, involves taking data, analyses, interpretations, and 

conclusions back to the participants so that they can judge the accuracy and credibility of the 

account. According to Stake (1995), participants should “play a major role directing as well 

as acting in research”. They should be asked to examine rough drafts of the researcher’s work 

and to provide alternative language, “critical observations or interpretations” (Stake, 1995, p. 

115). For this validation strategy in this study, the researcher approached the participants and 

asked them to reflect on the accuracy of the account. This step allowed the researcher to seek 

clarity with the participants and verify whether the researcher’s construction of the findings 

resembled the views of the participants. This step was undertaken to enhance the credibility 

of the data collected. 

 

Triangulation is a technique commonly used to strengthen the robustness of a qualitative 

study. Denzin (1978) has identified four kinds of triangulation which contribute to 

verification and validation of qualitative analysis. These are: data triangulation – the use of a 

variety of data sources in a study; investigator triangulation – the use of multiple 
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investigators; theory triangulation – the use of multiple theories or perspectives to interpret a 

single set of data; methodological triangulation – the use of multiple methods to study a 

single problem or programme. In each case triangulation involves checking findings against 

other sources and perspectives. Triangulation is a process by which the researcher can guard 

against the possibility that a study’s findings are simply an artefact of a single method, a 

single source, or a single investigator’s biases (Patton, 2000). In this study, multiple data 

collection methods were employed to triangulate the findings. This study used questionnaires, 

classroom observations, and document checklist in order to corroborate findings thereby 

allowing seeing issues from different perspectives. Triangulation enabled me to get a better 

understanding of the factors affecting provision of quality education in colleges of education. 

Additionally, through triangulation consistencies and patterns emerged that suggested 

validation of the findings. 

 

  

3.11 Ethical Considerations 

Ethical issues are a very important component to any social research. Social scientists 

continue to have the freedom to conduct research involving other people in large part, the 

product of individual and social good-will depends on social scientists acting in ways that are 

not harmful and are just (Israel and Hay, 2006). Israel and Hay (2006, p.2) elaborate upon 

this point by noting: “Ethical behaviour helps protect individuals, communities and 

environments, and offers the potential to increase the sum of the good in the world”. This 

study is in line with the ethical requirements in that participants were not forced into taking 

part but were given an opportunity to make informed and free choice to participate in the 

study. Issues regarding informed consent were addressed by providing informants with 

written information pertinent to the nature and purpose of the study (Appendix B). 

Additionally, the respondents’ identities and the colleges were kept anonymous as a way of 

enhancing confidentiality and privacy.  

Permission was requested from college principals in writing to access entry to the selected 

colleges (Appendix A). The participant’s right to take part or withdraw from the study at any 

time was further explained to them. 

 

3.12 Chapter Summary  

The chapter includes discussion on the methodology that was used in this study. The research 

used the qualitative as a paradigm while the design used was descriptive research design. 



42 

 

This design enabled the researcher to collect and analyse qualitative data. The chapter has 

given detailed steps taken from the research design through data collection, analysis, 

sampling and sample size, to the ethical consideration and data validation method. The next 

chapter is the presentation of findings of the study. 
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CHAPTER FOUR 

PRESENTATION OF FINDINGS 

 

4.1 Introduction 

This chapter presents the findings of the study. The findings are presented according to the 

research questions. The data were collected from lecturers and students in second year from 

the selected colleges of education. These results are based on the data that were collected 

through lesson observations, document review checklist and questionnaires. The purpose of 

this study was to establish factors affecting the provision of quality science education in 

primary teacher training colleges. The objectives of the study were: to assess the preparations 

lecturers undertake before teaching science education lessons; to examine the teaching 

methods used in the teaching of science education and to explore the environment under 

which teaching and learning of science education takes place. The findings are presented 

thematically and according to participants; giving pseudonyms as college A and B. The 

lecturers were coded as lecturer L1 and L2 from college A whereas those from college B 

were L3 and L4 respectively. The students were represented with S. 

 

4.2 Lecturer Preparations 

The first research question was, “What preparations do lecturers undertake before teaching 

science education?” 

 

In order to collect data on lecturer preparations, questionnaires and a document review 

checklist as well as observation schedule were used. The data collected was shown in Table 1 

below. 
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Table 1.  Document Review Checklist 

Particulars 

 

   Yes  

(Frequency)  

No  

(Frequency)  

Evidence of an approved Science Syllabus 4 0 

Well documented Schemes / lecture Plans 3 1 

Evidence of records of work covered 3 1 

Evidence of Professional Meetings 0 4 

Records of monitored Instruments 0 4 

Use of teaching/learning Aids (audio-visual) 2 2 

Records of assessments /tests marks/marking 

schemes 

3 1 

Use of a variety of teaching methods 0 4 

Evidence of practical work 2 2 

Evidence of lecture notes, worksheets, and 

laboratory manuals. 

2 2 

            

                                                                                                                               N = 4 

Table 1 above shows the elements of a teaching file indicating the preparations lecturers 

undertook before teaching their lessons. It was observed that when it came to lecturer 

preparations, some important elements were followed whilst some were not. From the lessons 

observed, all the lecturers had a valid syllabus. All the lecturers but one had prepared 

schemes of work and had lecture plans. The same lecturers who had schemed also had a 

record of work they covered. One striking feature of all the files checked was that there was 
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no evidence of monitored work. Supervisors were not checking the work of the lecturers. In 

their planning, only 2 lecturers planned for the use of teaching aids and 2 did not. Also of 

significance to note is that all the lecturers planned for the assessment of their students except 

for one. When it came to use of teaching methods, none of the lecturers showed use of a 

variety of methods. They all opted for the lecture method. As for practical work, 2 lecturers 

planned for it and the other 2 did not. The trend was the same when it came to preparation of 

lecture notes and worksheets, 2 lecturers and 2 did not.   

   

From the lecturer questionnaires, one of the questions wanted to establish the factors lecturers 

undertook before preparations. The responses for this question were varied. Lecturer 1 (L1) 

said he considered the following factors when preparing work for his students: 

 

(i)  Specific outcomes as dictated by the curriculum 

(ii) Teaching/Learning resources available 

(iii) Size of the class 

(iv)  Gender  

(v) Availability of lecture notes 

(vi) Practical activities in the lesson 

 

On the same question, lecturer 3 (L3) added that the following was considered when 

preparing lessons in science education. 

 

(i) Availability of teaching resources 

(ii) Teaching environment 

(iii)Duration of lesson 

(iv) The knowledge levels in the topic to be taught 

(v) The number of learners in class 

(vi) Relevance of the content to the student’s needs 

(vii) Perceived student’s immediate and long term needs. 

 

From the given responses, it was clear that lecturers where not just preparing their lessons in 

a vacuum, they were considerate on the nature of students and the environment under which 

they were operating. Generally, the adhered to the requirements of the curriculum and had 

requisite documents as in syllabus to guide them. However, it was observed that lecturer L3 

did note have lecture plans as noted during classroom observations, he was teaching based on 
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past experience he surmised. What this implied is that he did not have objectives for the 

lessons he was teaching. Therefore, the lecturer did not have in mind what sort of skills, 

attitudes and knowledge the students would achieve after being taught. It was also noted that 

the lecturers did not prepare the materials in advance before teaching. Lecturer L1 asked the 

student to go and pick a chart whilst the lesson was in progress.  

 

The preparation for lesson by lecturers were also engrained in the way they taught science 

education. The responses from students of college B indicated that there was a problem in the 

way lecturers there prepared their lessons in science education as noted in the following: 

Student S9 said: 

“She is fond of jumping or changing of topics to teach the class. Most of the times 

a new topic is started or introduced before finishing the previous topic. What a 

lecturer we have in class.” 

 

Student S10 added: 

“She doesn’t stick to one topic and finish it, she just decides where she wants to 

teach. She teaches any topic she want to teach. I don’t even know if she even 

plans her work before she comes to teach us.” 

 

The response above show that the teaching of science education was haphazard. There was 

lack of systematic flow of lessons. The switching of one topic to another was depriving the 

students of an in-depth conceptual understanding of the subject matter. It signs that the 

preparations were not adequate. 

 

       4.3   Teaching Methods 

The second research question was to “which methods did lecturers use in the teaching of 

science education?” 

 

The classroom observation schedule and a questionnaire for students were designed by the 

researcher to collect data on teaching methods.  Table 2 below shows common classroom 

practices that were observed during science education lessons. 

 

 

 



47 

 

Table 2. Common Classroom Practices 

 

 

On the lessons observed, it was established that all the lecturers (L1, L2, L3 and L4) were not 

using a variety of teaching method, 25% of the lecturers used a variety of teaching methods. 

They used mostly lecture method, question and answer, demonstration and discussion. Whilst 

75% showed apparent use of a combination of methods with lecture method being the most 

predominant one. On the use of teaching methods that involve students, it was discovered that 

50% of the lecturers slightly involved the learners in the lessons whereas 50% never involved 

the students. When teaching, 50% of the lecturers touched a bit on objectives whereas the 

other 50% did not have any objectives for their lessons. 25% of the lecturers never probed 

into the prior knowledge of students and another 25% did the probing and 50% slightly did 

that. The researcher also observed that 50% of the lecturers did not include activities in their 

lessons which directly addressed the stated objectives but the other 50% did so. The 

engagement into science education discourse between the lecturer and students as well as 

among students was minimal. Only 25% of the lecturers had time for collaborative science 

education discourse and 75% did not. The greater majority of students were not provided 

with an opportunity to question, reflect and challenge ideas which were presented by the 

lecturers. The researcher also observed that lecturers were not clearly bringing out the 

knowledge and skills to be learned by the students. It was also observed that during the 

lessons, the lecturers were not continually assessing the depth of student understanding of the 

set objectives. The teaching methods used also did not allow students to continually refine 

their understanding through practice, review and revision. Lastly, in all the lessons observed 

lecturers were not giving a summary of main points of the lesson neither were they posing 

questions to students to bring out the learning points of the lesson. 
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The other source of information came from student questionnaire, Question 4 of the students’ 

questionnaire was on teaching methods used by their lecturers. Table 3 below shows the 

findings. 

 

Table 3.   Teaching Methods 

Teaching Method Frequency (%) 

(a) Lecture  36 72 

(b) Lecture + Question & Answer, Role play and Discussion 14 28 

       Totals 50 100 

 

The methods that were mentioned mostly were (i) Lecture, (b) Question and Answer, (c) Role 

play and (d) Discussion method. Results from the 50 respondents indicated that the lecture 

method was the predominant method used. It was used alone or in combination with the other 

two. The distribution of the teaching methods was as shown below. 

 

It was established that the lecturers predominantly used the lecture method. Those who used 

exclusively the lecture method were 36 which translated into 72%. Some lecturers 

incorporated other methods such as discussion, question and answer and role play to the 

lecture method, these constituted 28%.  

 

The other aspect that related to the teaching methods was the use of teaching aids when 

teaching. All the students were asked on whether their lecturers were using teaching aids 

during lectures. Figure 1 below shows their responses by percentage. 
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Figure 1.   Use of teaching Aid by percentage 

As reflected in the pie chart above, 78% of the lecturers did not use teaching aids of any kind.   

In line with this students had the following views on the use of teaching aids by their lecturer.  

Student S1 from college B said that: 

 

       “No teaching aids. If she wants to teach a lesson which involves teaching aids, 

she has to ask us to bring aids for our selves so that she can use them when 

teaching. But we also do not bring.” 

 

Additionally, student S2 from college A had this to say: 

         “She uses nothing when teaching us, she only comes with a piece of paper where 

she writes some points when she is teaching.” 

 

But some it is worth noting that some lecturers were using teaching aids of one form or 

another in their lessons, these were 22%.  The teaching aids that were mostly used included; 

charts, videos, real objects and models. The charts were the widely used teaching aids as 

these were easy to improvise in the absence of conventional ones. Real objects were also used 

but their usage was restricted on the nature of the topic and safety concerns. Videos and 

models were rarely used. Table 4 below shows the types of teaching aids used by percentage.  
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Table 4.  Types of Teaching Aids 

Teaching Aid Frequency Percentage 

(%) 

Charts  32 64 

Real Objects 8 16 

Models 4 8 

Videos 6 12 

Total  50 100 

 

The use of teaching aids by lecturers was also confirmed by a response from the 

questionnaire for students where student S3 from college A said the following: 

 

“I enjoy science education lectures because our science lecturer always comes 

and he explains very much and he does use teaching aids when teaching.” 

 

The response from the student can be corroborated with classroom observations by the 

researcher where lecturer L2 used a teaching aid in his lessons. 

 

4.4 Teaching and Learning Environment 

The third question was, “How is the environment under which teaching and learning of 

science education take place?” 

 

In this section the researcher presents the conditions of the environment under which the 

teaching and learning of science education was taking place. Data for this was collected using 

questionnaires for lecturers and students. The researcher also did an observation of the 

teaching and learning environment. The findings were as follows: 
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4.4.1 Lack of Laboratory Space 

The study established that the nature of laboratories or lack thereof left much to be desired. 

The laboratory for college A was small and lacked materials, equipment and apparatus for 

use in science education lessons. As a result this made the teaching and learning of science 

education very difficult.  With regard to this matter, student S4 had this to say: 

                         

                   “Most topics in science need to be done in a laboratory but we do not visit the 

laboratory during lessons. This is because the college has only one small 

laboratory and the students are many e.g. our intake has more than 600 

students which is very impossible for one small laboratory to cater for us. No 

enough chemicals and apparatus to meet the students’ needs” 

 

Student S5 from the same college added: 

                  “Experiments are not usually conducted because there is only one small 

laboratory. Practicals are only done during exams. There is also lack of scientific 

equipments such as beakers, pipette etc. during science practicals”.  

 

The lecturers also added their views on the inadequacy of laboratory infrastructure as noted in 

the response below from lecturer L2: 

 

                 “The teaching of science education has been negatively affected because of lack of 

laboratory space due to large numbers of students. We have a small laboratory 

and we do not have a laboratory assistant to assist with preparations in 

experiments or maintenance of equipment and apparatus. The college also has a 

shortage of materials, apparatus and equipment. Most lecturers fail to improvise 

in the absence of standard equipment/apparatus as a result they lose on an 

opportunity to conduct experiments.” 

 

The study established that college B did not have a laboratory at all. This posed a great 

challenge on practical activities in science education. The students were carrying out 

experiments in alternatives spaces .i.e. classrooms or open space.  

Student S6 made the following contribution: 

 

                   “There is lack of laboratory in the college. There is also lack of science materials 

and apparatus to be used in the science lessons.” 
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In line with S6 from the same college S7 further added that: 

 

                   “One of challenge is having been taught a topic that requires experiments to 

understand and then no lab or rather no experiment are given or shown” 

 

The lecturer from college B added his contribution by emphasizing on the importance of 

practical work on what she said below:   

 

                 “There is no laboratory for students to conduct experiments. We teach 

theoretically for much of the time. Even if you want to do a practical elsewhere 

the apparatus and equipment are not enough. But student learn well when they do 

some practicals for they don’t forget easily.” 

 

Therefore, what is clear from the foregoing is that lecturers and students alike complained of 

lack of experiments in science education. For college A, there was inadequate laboratory 

infrastructure whereas college did not have a laboratory altogether. For both colleges there 

was an acute shortage of materials, equipment and apparatus for use during experiments. 

 

4.4.2 Shortage of Learning and Teaching Materials 

Apart from materials, apparatus and equipment for the laboratory, there was also lack of 

textbooks. The responses from both lecturer and students questionnaires revealed that there 

was a shortage of textbooks for science education. This situation made preparation for lessons 

difficult for lecturers, likewise it was difficult for students to grasp the concepts they were 

taught in science education. The responses from lecturers and students were expressed in the 

following statements:   

 

 Lecturer L4 said: 

 “There was a critical shortage of materials such as reference books in the 

department. The problem has further been exacerbated by a poorly stocked 

college main library which has no modern science books.” 

Student S8 further said: 

                “There are no textbooks for students use. The books for science are needed in 

order for us to understand the subject.” 
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From the responses given, the study established that there was a shortage of textbooks in 

science education both at departmental level and at the main library of college A. The books 

that were stocked were outdated. As for college B, there was no library. Lecturers and 

students had to depend on personal textbooks for research and consultation.  

 

4.4.3 Poor ICT Infrastructure 

The other challenge that was frequently echoed in the provision of science education was 

poor Information Communication and Technology Infrastructure (ICT). Responses from the 

questionnaire indicated that the computer laboratory for college A was too small to 

accommodate the number of students. In addition to this, the internet connectivity was very 

unreliable, it was always up and down and too slow as well.  The lecturers lamented that they 

were not making full use of the internet in the college. The students also echoed similar 

sentiments where they said that they were not benefiting from the internet in the college. 

 Lecturer L1 noted that: 

“Lack of internet facilities and poor internet connectivity is another problem in 

the teaching and learning of science education. The computer lab is small against 

the college population and has limited computers. Additionally, the signal 

strength of the internet is weak. Therefore, we do not benefit much from the 

college internet. The internet would have worked well to supplement lack of 

textbooks as a source of information.” 

 

Student S 14 also added her views as expressed below: 

“The internet can be caught only in a small area we can’t browse from our 

rooms. The signal is weak. We rely mostly on our phones because we have few 

computers so it’s a challenge”  

 

The findings of the study established that few computers, unreliable connectivity which 

covered a restricted area and lack of ICT infrastructure prevented the students and lecturers of 

college A from getting maximum benefits of the internet. From college B, the study 

established that they had no internet connectivity as a college. Students were encouraged to 

make personal arrangements for internet facilities. 
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     4.5 Chapter Summary  

The chapter presented the findings of the study after being analysed. The findings were based on 

factors affecting provision of quality science education in colleges of education. The findings 

indicated that some lecturers were not adequately prepared in their lessons as was indicated in 

their lecture plans or their absence. The chapter showed that most lecturers were not using a 

variety of teaching methods, lecture method was widely used. Furthermore, the teaching and 

learning environment was characterised by inadequate laboratory space, lack of textbooks and 

poor ICT facilities. The next chapter is the discussion of findings of the study.   
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CHAPTER FIVE 

DISCUSSION OF FINDINGS 

        5.1   Introduction 

The previous chapter presented the findings of the study on the provision of quality science 

education in selected colleges of education in Kitwe district, Zambia. This chapter focuses on 

the discussion of findings under the sub-themes that emerged in line with the objectives of 

the study. Reference is also made to the literature reviewed in chapter 2 and the theoretical 

framework so as to substantiate the findings. This chapter also presents the conclusions 

arising from the study and recommendations. 

 

        5.2 Lecturer Preparations 

From the findings presented in the study, it was clear that the teachers were not adequately 

prepared in some aspects of lesson preparations as shown in the documents checklist. In some 

areas they were prepared for example all the lecturers (100%) had the necessary working 

documents such as the schemes of work and the science syllabus. The documents were 

helpful in making of lecture plans. The lecture plans helped in knowing (i) what to teach, and 

(ii) how to teach.  Despite having the syllabus and the schemes of work, the findings revealed 

that one (1) out of four (4) lecturers was not preparing lecture plans. They were just going to 

lectures without knowing how the lecture would proceed. Such lessons lacked objectives and 

the lecturer did not know what type of knowledge, skills and values his students should 

acquire at the end of the lesson. The teacher needs to have a clear purpose of the learning 

objectives which are essential for effective teaching (Muzumara, 2011). The unprepared 

lesson is characterised by the following features; (i) incomplete subject matter – unless one 

has the subject content at his finger-tips, it is difficult to recall all facts, (ii) incorrect facts – 

unless the teacher is prepared he is likely to make incorrect decisions with the consequence 

loss of face when students learn the truth, (iii) lack of detail and illustrative material – the 

unprepared teacher presents lessons which lack detail and illustrations and certainly teaches 

without teaching aids and lastly the unprepared lesson has (iv)  disorderly presentation of 

information – in an unprepared lesson there is lack of logical or interesting sequence ( 

Farrant, 1980). By having a lesson plan, a teacher is able to manage his time, effort and 

resources efficiently. Besides, it provides the teacher with a systematic development of 

instructional requirements, arrangements, conditions, and materials and activities, as well as 

testing and evaluation of teaching and learning. It involves teachers’ purposeful efforts in 

analysing the learning needs and developing a coherent system of activities that facilitate the 
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evolution of students’ cognitive structures (Panasuk and Todd, 2005). According to 

Armstrong, et al. (2009), planning and preparation provide quality learning experience. This 

was supported by Indimuli et al. (2009) who claimed that teacher preparation is vital for 

effective teaching and learning. Teachers who prepared or planned for their work produced 

learners who were academic achievers. Lack of preparation on the part of the teacher leads to 

poor performance. The study done by Kipingeno (2018), demonstrated this where it was 

noted that poor preparations by physics teacher as seen from their schemes of work led to low 

academic performance in physics. 

 

The other aspect which was noted in the documents checklist was that some lecturers were 

not keeping records of what they were teaching or assessments they were giving. The results 

show that again one out of four lecturers were not keeping records of what they had covered 

whereas three kept the records. Some lecturers were also not recording the assessments of the 

work they gave to students. As an element of preparation for lessons, record keeping is 

important. The keeping of records reassesses the student/lecture relationship. The records 

help in informing the teaching and learning process by guiding the lecture on content 

coverage and duration involved. The records also help in planning for daily lectures and the 

accompanying tutorials. Additionally, records help in evaluating the teaching and learning 

process. The lecturer will know the effectiveness of his methods by way of keeping track of 

assessments from students. Students will also be informed of their performance. Therefore, 

record keeping is an integral part of lecturer preparations. The lack of these records meant 

that lecturers were just teaching to cover topics without necessarily getting interested in 

whether students grasped the concepts or not. This in the long run affects the quality of 

content they are subjected to. 

 

It was also observed from the checklist schedule that none of the lecturers were monitored on 

the work they did. Those who had teaching files had no documentation of being monitored or 

evaluated. Evaluation is a task according to Fullan (2001) which has its purpose in 

identification of merits and deficiencies and it is an integrative part of the control task. The 

quality functionality of tasks is measured by means of evaluation. It is clear that not 

everything can be evaluated, but the efficacy, quality, extent and result achieved by the 

executing tasks may be evaluated.  D’Souza (2006) further asserted that evaluation is a useful 

means of determining whether a person has carried out his given task or not. Since no one is 

perfect and therefore everyone has room for improvement, evaluation is the means which 

teachers use to identify which aspect of their teaching is good and which one needs to be 
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changed (Fullan, 2001). He further argues that evaluation is an inherent part of good 

teaching, and that every teacher no matter how good or poor has the potential to get better 

over time. These findings indicate that the HODs or supervisors do not evaluate the work of 

the lecturers. This indicates that the colleges do not have the required monitoring and 

evaluation of teaching and learning process. These findings are explained by Quist (2000) 

who suggests that every teacher needs to have their performance evaluated from time to time 

in order to identify their strengths and weaknesses and work towards improving their 

teaching. The teacher uses information obtained through measurement as the basis for 

preparation and presentation of learning experiences.  

But from the findings no records of being evaluated existed which essentially meant that each 

lecturer was at liberty to handle the classes in the manner they deemed right. There was no 

uniformity in the manner in which lecturers were preparing their work apart from a common 

syllabus and scheme of work. This meant that there was no internal quality assurance and this 

affected quality of education offered.  

 

Apart from lack of evaluation the study also showed that lecturers were not having 

Continuing Professional Development (CPD) meetings. CPD is a form of an in-service 

training which can be organised for a short period and often within the location of school 

(Konstatinos, 2015).  From the results it was clear that no CPDs were held. CPDs provide a 

platform for educators to engage each other in sharpening of their teaching skills, acquisition 

of new skills and self-motivation. The benefit of CPD for teachers is in the enhancement of 

one's teaching practice through keeping abreast of knowledge and developments in one's 

practice. The CPD portfolio development process enables one to reflect on his or her own 

teaching practices. Lack of such meetings entails that lecturers do not have a platform wheres 

they share good practices that enhance quality of lesson delivery. This is supported by the 

work of (Charlotte, 2011) who stated that the   importance of continuing professional 

development for teachers cannot be underestimated. She further went on to say that CPD is 

recognised as one of the most important factors in determining student outcomes. Therefore, 

from this it can be said that CPDs form an important component of quality lesson delivery. 

This also resonates well with Goessi (2002) who states that, in-service training is an effective 

means of keeping teachers alert to constantly adapting their teaching to the changing social 

environment. Therefore, the implementation of any given instruction depends on how 

knowledgeable the implementer is, hence the need for adequate preparation. CPDs can be 

vehicles for such preparation.  
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The study findings established that most lecturers were putting curriculum considerations as a 

priority. The specific outcomes of lessons were drawn from the curriculum. The curriculum 

gives the direction of the programme being offered. This is supported by a report authored by 

UNESCO (2017, p14) which stated that “Curriculum is a systematic and intended packaging 

of competencies (i.e. knowledge, skills and attitudes that are underpinned by values) that 

learners should acquire through organised learning experiences. Good curriculum plays an 

important role in forging life-long learning competencies, as well as social attitudes and 

skills, such as tolerance and respect, constructive management of diversity, peaceful conflict 

management, promotion and respect of Human Rights, gender equality, justice and 

inclusiveness.” At the same time, curriculum contributes to the development of thinking skills 

and the acquisition of relevant knowledge that learners need to apply in the context of their 

studies, daily life and careers. Curriculum is also increasingly called upon to support the 

learner’s personal development by contributing to enhancing their self-respect and 

confidence, motivation and aspirations. All the lecturers were consulting the curriculum from 

where they drew their schemes of work. This was commendable as it would be in line with 

the education policy. The other factors which lecturers considered during lesson preparations 

included; the availability of teaching and learning resources. These are important in 

structuring the lesson in that they form an integral part in any classroom. The many benefits 

of teaching aids include helping learners improve reading comprehension skills, illustrating 

or reinforcing a skill or concept, differentiating instruction and relieving anxiety or boredom 

by presenting information in a new and exciting way. Teaching aids also engage students’ 

other senses since there are no limits in what aids can be utilized when supplementing a 

lesson. Teaching aids are becoming the norm in the classroom. As traditional classrooms with 

blackboard and chalk become a thing of the past, and smart classrooms become the norm, 

teaching aids are growing in popularity and advancement. Blackboards are being replaced 

with white boards. TVs are being replaced with LCD projectors and screens. And educators 

are becoming more focused on students growing with technology and integrating it into the 

curriculum. Students are making podcasts, videos and even creating web quests all of which 

are sound teaching aids to incorporate into the classroom. It can therefore be said that 

teaching aids help students comprehend the material from the lecturers and at the same time 

lecturers are made to teach with ease. To this effect, the study found that lecturers were 

cognisant of the importance of teaching/learning aids. The other factors that lecturers 

considered were the size of the class, duration of lesson, gender and the teaching 

environment. These were very pertinent considerations which any good teacher is expected to 

factor in before teaching.    



59 

 

Whilst the lecturers took into account most of the important issues in lesson preparation, they, 

however, did not consider the mode of delivery for their lessons. According to Barbara 

(2012), a good lecture is always accompanied by tools of delivery for example overheads, 

lecture notes, demonstrations, computer simulations/images and slides. Whilst most lecturers 

planned for content, they did not spell out how their lectures were to be delivered or rolled 

out in terms of tools to use. This made them give lectures in an unsystematic manner. In this 

way, it is very difficult to attain the intended objectives. A good preparation of lectures helps 

in evaluation as the information to be assessed is already outlined and known.  

 

In summary, the discussion on lecturer preparations showed that the lecturers were prepared 

in some areas but not in others. When it came to curriculum considerations, preparations were 

followed as per requirement. The lecturers were deriving their schemes and lecture plans 

from the curriculum. However, not all lecturers were making lecture plans; some were just 

making references to the schemes without any systematic way of carrying out their lessons. 

When it came to record keeping, lecturers lacked proper documentation of their activities. 

There were no records of syllabus coverage, assessments, tutorials and tests they were giving. 

Additionally, the files for lecturers had no evidence of them being monitored by their 

superiors. The lecturers never held CPDs as a means of keeping up to date with current trends 

in teaching science education. In their preparations most lecturers were not properly 

indicating the type of teaching aids to use.  

Therefore, the lecturers were good at just documenting the curriculum requirements but they 

were missing out on how to operationalise their intentions in science education lessons. 

Therefore, it can be said that lecturer preparations for science education lessons were 

inadequate. 

   

5.3 Teaching Methods 

From the findings presented in the study, it was clear that most lecturers three out of four did 

not use a variety of teaching methods which were inquiry-based whereas only one used a 

variety of teaching methods which were inquiry-based. This was not good as students have 

different learning styles. According to Okafor, (2007), quality teaching lies at the teacher’s 

capacity to transform written knowledge into forms that are pedagogically powerful and yet 

adaptive to the students’ abilities and backgrounds. Ayodele (2006) identified the use of 

inappropriate non-effective teaching methodology as a major factor hindering students 

understanding and achievement in science. The teaching and learning of science do not 
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require theoretical and lecture approaches. Onose (2009) posited that many teachers teach 

science in abstraction, thereby making science lessons boring and the students finding it 

difficult to grasp some scientific concepts, skills and principles. This agrees with Chickering 

and Gamson (1987), who emphasise that a lecturer should use multiple teaching methods and 

modes of instruction because there are many roads to learning. The two authors went on to 

say learners bring different talents and preferences for learning to college. Students need 

opportunities to show their talents and learn in ways that work for them. Then they can be 

pushed to learn in new ways that do not come so easily. Accordingly, a lecturer should vary 

teaching strategies, assignments and learning activities.  For example, give students 

opportunities to do group work as well as to work alone.  Provide options for assignments:  

written papers, oral reports and videos.  Present the same information in several modes 

(lecture, reading, audio-visual materials, and hands-on activities). So from this, it can be 

deduced that only then can a lecturer carter for different student preferences. Using a limited 

number of methods means some students do not learn accordingly thereby affecting quality. 

The study also established that not only were methods used limited scope in but also were not 

Inquiry-based. The methods that lecturers used simply presented facts or portrayed a smooth 

passage of knowledge to students. This was worrying. Inquiry-based teaching is a 

pedagogical approach that invites students to explore academic content by posing, 

investigating, and answering questions. It enables students to gain insights into scientific 

inquiry and improves on students attitudes, such as curiosity, inquisitiveness, and 

independent thinking. Inquiry-based approach, well executed, leads to understanding and 

makes provision for regular reflection on what has been learned, so that new ideas are seen to 

be developed from earlier ones. It also involves students working in a way similar to that of 

scientists, developing their understanding by collecting and using evidence to test ways of 

explaining the phenomena they are studying. Harrison (2014) and Salter and Atkins (2013) 

added that inquiry methods of learning should be included in all science courses because 

inquiry skills are essential to prepare students to think critically in solving problems and to 

motivate them in learning science. The higher-order thinking skills acquired through inquiry-

based science learning are essential in a science, technology, engineering and mathematics 

(STEM) community (Hess, 2011). 

 

When it came to teaching methods in relation to student involvement, the study established 

that two of the lecturers used strategies that involved students whereas two used methods that 

were not involving students. In the latter case, the lecturer solely owned the process of 

teaching and learning, dictating every pace and direction of the lesson. Student ownership 
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and independence were limited. Students spent the bulk of these lessons receiving 

information and listening to lecturers. This is contrary to the studies done in Saudi Arabia by 

Henson and Eller (2012) in which it was established that effective teaching methods are those 

which included students in learning activities. Such methods promote interest and scientific 

process skills in learners. Therefore, teaching methods that do not involve learners stifle their 

cognitive growth and they do not gain much from instruction. The lecturers carried the heavy 

load of thinking and working. According to Marzano (2014), such classrooms place a high 

value on compliance and less emphasis on building cognitive skills. Within classrooms, there 

should be ample evidence of students wrestling with new content as they build the stamina to 

reach higher levels of thinking.  

 

The study also established that assessment was not given by some lecturers. Pedagogy and 

assessment are critical aspects of classroom teaching at all educational levels. In whatever 

form, the study revealed that only one of the lecturer continually assessed the students while 

three just gave a casual assessment. Assessment can be used to determine the effectiveness of 

teaching strategies. Assessments can also be used by the university instructor to inform 

instruction during teaching (Smith, 2007). Formative assessments, or measures of student 

knowledge that are given prior to or during instruction, provide information on the students’ 

learning needs and their progress toward subject mastery. Consequently, the function of 

formative assessments is to provide both the instructor and learner with information during 

the course of the learning (or teaching) to improve the overall learning experience. Not linked 

to any specific assessment technique, formative assessments can use any tool that provides 

information that allows the lecturer to provide specific feedback to the student on how to 

improve their mastery of the material (Irons, 2008). As formative assessments serve to 

directly enhance both the learning experience and outcomes for students, many authors 

contend that this model of assessment should be considered a critical component of effective 

teaching and learning (Irons, 2008). As indicated from the results of the study most lecturers 

could not assess the learning as an on-going exercise. This leads to low quality results. Most 

lecturers would just teach and wait for the scheduled end of term tests to assess student 

progress. This may not be sufficient to ascertain student progress and the effectiveness of 

lesson delivery. 

 

When it came to students’ prior knowledge before lessons, it was discovered that two out of 

the four lecturers took into account student ideas and experiences before lessons, one (1) just 

showed a bit of concern on students’ prior knowledge and one (1) never showed at all. But 
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students’ prior knowledge in form of ideas and experiences act as a foundation on which to 

build new knowledge. Therefore, any lecturer who wants to meet the objectives of his lessons 

should take into account students’ prior knowledge. This is in line with a study done by 

Donovan and Bransford (2005) in which they pointed out that new understandings are 

constructed on a foundation of existing understandings and experiences. Prior knowledge, 

skills, beliefs, and concepts significantly influence what learners notice about their 

environment and how they organize and interpret it. Prior knowledge refers not just to 

information or skills previously acquired in a transmission-oriented learning sequence but 

also to the totality of the experiences that have shaped the learner’s identity and cognitive 

functioning. This principle implies that in classrooms with students from linguistically and 

culturally diverse backgrounds, instruction must explicitly activate students’ prior knowledge 

and build relevant background knowledge as necessary. This resonates well with the results 

of an experiment conducted by Nückles, Wittwer and Renkl (2009) in which participants 

interacted with an expert in order to learn about internet. In one condition the expert had 

access to learners' profiles, which informed him about learners' level of prior knowledge; in 

the other condition the expert knew nothing about learners' prior knowledge. Those experts 

who had access to learners' profiles could adapt their explanations to learners' needs (i.e., 

aspects in which their knowledge was especially low), which was not possible for those in the 

other condition. The results showed that learners receiving explanations from informed tutors 

learned significantly more, with respect to their counterparts. This was further confirmed in a 

recent experiment by Wittwer, Nückles, and Renkl (2009). In this experiment some experts 

received accurate learners' profiles whereas others received biased learners' profiles, which 

either overestimated or underestimated learners' actual level of knowledge. Again, 

participants receiving explanations from well informed experts outperformed those receiving 

them from biased experts, regardless of if they overestimated or underestimated their level of 

prior knowledge (Milena and Janez, 2010). This evidence supports one of the reasons that can 

be suggested for the problem of instructional explanations' ineffectiveness.  

 

The observation checklist also dealt with an element of the use of teaching aids. The findings 

revealed that a quarter of the lecturers used teaching aids in small measure and three quarters 

never used the teaching aids at all. This is worrying. Teaching aids help in understanding 

scientific concepts and also arouse interest in students. They provide motivation to engage in 

science. Therefore, the little use of teaching aids or lack of it may lead to not giving students’ 

quality education. The findings also revealed that most of the lecturers were just making 

illustrations on the chalkboard and they never brought in models, simulations or real objects 
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to consolidate the teaching. The lectures were mostly delivered in a traditional way of using 

the chalkboard. It was also noted that during lectures the lecturers did little to encourage 

collaborative science discourse, one lecturer created an atmosphere of discourse whilst three 

never did that. The concept of collaborative learning, the grouping and pairing of students for 

the purpose of achieving an academic goal has been widely researched and advocated 

throughout the professional literature. The term “collaborative learning” refers to an 

instruction method in which students at various performance levels work together in small 

groups toward a common goal. The students are responsible for one another’s learning as 

well as their own. Thus, the success of one student helps other students to be successful. 

Research has shown that collaborative learning promotes the active exchange of ideas within 

small groups, increases interest among the participants and promotes critical thinking. 

According to Johnson and Johnson (1986), there is persuasive evidence that cooperative 

teams achieve at higher levels of thought and retain information longer than students who 

work quietly as individuals. Effendi (2003) in his study on science achievement he 

discovered that students who were taught using cooperative method significantly showed 

better results in science achievement and problem solving than those who were taught using 

the lecture method. This resonate well with Eam (1999) who observed in his study that the 

students who were taught with cooperative method outperformed those who had used teacher 

centred methods like teacher exposition.  The shared learning gives students an opportunity to 

engage in discussion, take responsibility for their own learning, and thus become critical 

thinkers.  

 

According to Vygotsky (1978), students are capable of performing at higher intellectual 

levels when asked to work in collaborative situations than when asked to work individually. 

Group diversity in terms of knowledge and experience contributes positively to the learning 

process. Bruner (1985) contends that cooperative learning methods improve problem-solving 

strategies because the students are confronted with different interpretations of the given 

situation. The peer support system makes it possible for the learner to internalize both 

external knowledge and critical thinking skills and to convert them into tools for intellectual 

functioning. From the findings of different researchers it can be deduced that to improve on 

learning outcomes lecturers should encourage collaborative learning owing to the discussed 

advantages of promoting analysis, synthesis and evaluation of ideas. The findings in this 

study showed that there was little use of collaborative discourse, this ultimately would affect 

achievement in science lessons. 
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The study also established that two lecturers never used higher order questioning during the 

delivery of the lessons, only one used higher order questioning and the other one used it 

mildly. When students learn science, they construct meanings and develop understandings in 

a social context (Duit & Treagust, 1998). Much of this meaning-making occurs through 

classroom discourse as part of teacher talk and teacher–student interactions. Because teacher 

questions are a frequent component of classroom talk, they play an important role in 

determining the nature of discourse during science instruction. Questions scaffold student 

thinking and help students construct their scientific knowledge as the study by Chin (2006) 

established in Singapore established. The kinds of questions that teachers ask and the way 

teachers ask these questions can, to some extent, influence the type of cognitive processes 

that students engage in as they grapple with the process of constructing scientific knowledge. 

Thus, the role of teacher questions in science talk is a fruitful area to explore, in our search 

for a better understanding of how students construct knowledge through verbal discourse in 

classroom settings. Questioning is an integral part of meaningful learning and scientific 

inquiry. The formulation of a good question is a creative act, and at the heart of what doing 

science is all about. In addition, questions can provoke discussion and debate about 

alternative viewpoints, stimulate students to consider the pros and cons of different 

perspectives of an issue, and foster the process of argumentation and critical thinking in 

science. The latter process, in particular, is essential to help students recognise faulty 

reasoning and invalid assumptions, construct hypotheses, generate explanations, identify 

evidence that supports or refutes a hypothesis, evaluate options in a logical manner, and make 

links between seemingly disparate ideas. Questions are used by teachers in prompting 

reflective thought and student engagement. These views are in tandem with the findings 

conducted by Cornell University’s Centre for Teaching Excellence (2014) which noted that 

students who can ask insightful questions are more likely to be successful in school. While 

questioning is a means to measure what learners know or assess their understanding of 

specific concepts, effective open-ended questions that probe and elicit expanded thinking and 

processing of information can be instrumental in stimulating deeper learning. Divergent 

questions have multiple possible answers and encourage learners to be creative and share 

their insights. Asking appropriately challenging and engaging questions stimulates discussion 

and creative and critical thinking. Questions encourage learners to explore and redefine their 

understanding of key concepts. Therefore, a lesson which lacks higher order questioning does 

not lead to any meaning learning as students are not made to bring out their best through 

critical thinking and reflection.  
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Whilst still on questioning, the findings in this study revealed that three out of four lecturers 

did not provide an opportunity to students to ask questions, reflect or challenge ideas during 

science lessons. This is not good as it does not promote assimilation of content. For teachers, 

students’ questions raised in class have the potential to: (a) help the teacher diagnose 

students’ understanding and tap into their thinking, thereby acting as aids in formative 

assessment to inform future teaching; (b) evaluate higher-order thinking; (c) stimulate further 

inquiry into the topic under study via open investigations, problem-based learning and project 

work; and (d) provoke critical reflection on classroom practice.  

 

As for students, question-asking enables learners actively construct their own meanings that 

are consistent with their prior ideas rather than passively acquire knowledge transmitted to 

them (Osborne, 1985). A guiding assumption of much of the research is that deep thinking 

and reasoning is fostered through contextualised answering of questions. In their ‘depth 

dynamic model’, Chin (2000) postulated how questions may help learners initiate a process 

of hypothesising, predicting, thought-experimenting, and explaining, thereby leading to a 

cascade of generative activity and helping them to acquire and construct missing pieces of 

knowledge or resolve conflicts in their understanding. During this process, learning may 

occur through the formation and rearrangement of cognitive networks or schemata as students 

progressively construct explanations and answers to each question that they pose while 

working on tasks set by the teacher. Indeed, Chiu and Lavancher (1994) have demonstrated 

that eliciting self-explanations (i.e. those spontaneously generated) does improve 

understanding. This is further supported by a study done by Rop (2003) on ‘student inquiry 

questions’ in which he found that students asked such questions to ‘alleviate boredom and 

engage in intellectual challenges’, as well as to ‘fill an intellectual hunger to understand 

subject matter better’. These students wanted to challenge themselves to think at a higher 

level than was commonly required and it was far more interesting for them to think hard 

about difficult things than about the mundane tasks (such as memorising for a test, writing 

laboratory reports and doing assignments on time) that tended to fill their days. The study 

revealed that the students’ had genuine desire to learn and extend subject matter knowledge 

through questioning but their questions usually received only scant attention from lecturers.  

These students felt that their questions were not always valued, encouraged, or given time to 

flourish. Consequently, the students were often encouraged to abandon their curiosity for 

social conformity. In due course this retards science learning. Given that asking questions is 

fundamental to science and scientific inquiry, it can be said that the development of students’ 
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abilities to ask questions, reason, problem-solve, and think critically should, likewise, become 

a central focus of current science education in colleges. 

 

The above findings on how teachers and students perceive student-generated questions reveal 

an interesting ‘double irony’. On one hand, some lecturers appreciate the value of students’ 

questions, especially if the questions show evidence of students’ intellectual curiosity, 

interest, and conceptual engagement in the lesson. Yet, on the other hand, some lecturers may 

not welcome students’ questions because of the distractions these questions pose to the 

smooth running of their lessons, and the pressure that they feel in having to cover prescribed 

content within a specified time period and to prepare their students for high-stakes tests.  

 

That there are students who would pose such inquiry questions is testimony to the potential 

for high-level thinking occurring in science classrooms. Thus, questions, particularly those 

asked in response to puzzlement and wonderment may stimulate students to generate 

explanations for things that perplex them and to propose solutions to problems. These 

questions can occur spontaneously or in response to deliberate stimulation by the lecturer and 

could then trigger the use of deep-thinking strategies, which may not be invoked if the 

questions had not been asked. In this way, questions play an important role in engaging 

students’ minds more actively. From the foregoing, it can be said that a teacher who does not 

provide an opportunity to students to ask questions or he does not pose demanding questions 

to students impedes the learning of quality science education.  All science classrooms to be 

fully functional should realise Shodell’s (1995) vision of the ‘question-driven classroom’ – a 

classroom where each student is placed in an active role as questioner, and where Schwab’s 

(1962) vision of science teaching as a process of ‘enquiry into enquiry’ may finally be 

realised.  

 

On how lecturers concluded their lessons, it was observed that out of four lecturers, two of 

the lecturers did not go through the main points of the lesson whereas the two did it to a little 

extent. What this simply means is that some lecturers did not re-emphasise the main points of 

the lesson. Summarizing teaches students how to discern the most important ideas in a text, 

how to ignore irrelevant information, and how to integrate the central ideas in a meaningful 

way. Summarization strategies can be used in almost every content area. To stress the main 

learning points of the lesson, a lecturer will have to give a summary at the end so that the 

students’ may grasp the central themes of the learning process. A summary increases 

comprehension and retention of information. There are several ways of summarising and 
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these include; writing, but also orally, dramatically, artistically, visually, physically or 

musically (Wormeli, 2005). So from the study it can be said that some students missed out on 

the learning points of the lessons for there was no time to repeat them. 

 

The other element the study looked at was whether the lecturers gave the students an 

opportunity to seek for clarifications on matters they did not understand. The study revealed 

that 37(74%) of the students said their lecturer in science education gave them an opportunity 

to seek clarifications on the issues they did not understand in a lesson whereas 13(26%) said 

their lecturer did not. In the classroom observation schedule in Table 2, Question (j) revealed 

that one lecturer did not allow students to seek clarifications and three lecturers gave them a 

chance. Therefore, the findings from the class observation and students questionnaire show 

that there are still some lecturers who do not allow for clarifications on issues students did not 

comprehend in the lesson. Research has shown that the overall quality of teaching and 

learning is improved when students have the opportunity to clarify, question, apply, and 

consolidate new knowledge (Eileen, 2014). This implies that a lesson devoid of clarifications 

leads to low quality achievement of outcomes. b 

 

The other issue that the study explored was the lecturers’ attitude towards the input of the 

students. The study revealed that 42(84%) of the students said their lecturer had regard for the 

contributions made in the lessons while 16 (32%) said their lecturer did not show regard for 

their contributions. This is detrimental to the learning process. According to an article by 

Maria (2013) in a blog called faculty focus, a great teacher’s classroom is where each 

person’s ideas and opinions are valued. Students feel safe to express their feelings and learn 

to respect and listen to others. This teacher creates a welcoming learning environment for all 

students.  

 

On the issue of participation in lessons, the findings of the study were that 34(68%) of the 

students said their lecturer encouraged participation in the lessons and 16 (32%) said they 

were never encouraged to participate, lecturers were solely teaching by themselves. This can 

also be mirrored with the findings of classroom observation schedule in Table 3 where half of 

the lecturers did not use strategies that involved learners whilst the other half used them. 

From the study what came out is that there are some lecturers who did not involve learners in 

their lessons. But research has shown that students learn well when they participate in the 

lessons. Learner participation entails active learning. Learning is more durable and lasting 

when students are cognitively engaged in the learning process. Long-term retention, 



68 

 

understanding, and transfer are a result of mental work on the part of learners who are 

engaged in active sense-making and knowledge construction. Accordingly, learning 

environments are most effective when they elicit effortful cognitive processing from learners 

and guide them in constructing meaningful relationships between ideas rather than 

encouraging passive recording of information (Lynch, 2015). The students who are not 

involved in the lesson achieve less. This is supported by the findings of Freeman et al (2004), 

who stated that “higher student achievement and engagement are associated with 

instructional methods involving active learning techniques.  Also, students employing active 

learning strategies in the planning, monitoring, and evaluation of their learning progress have 

been found to outperform peers lacking these skills. Therefore a lesson where there is no 

participation leads to low quality education as students are just mere recipients of information 

from the teacher.  

 

When it came to conclusion phase of lessons 35 (70%) students said their lecturer 

summarised the main points of the lesson whilst 15 (30%) said their lecturer did not,  a 

situation comparable to classroom observation schedule findings where two out of four 

lecturers never went through main points and the other half did. The importance of 

summaries has already been discussed. 

 

The study also looked at teaching methods that were used by lecturers in delivering their 

lessons. From the findings of the study, it came out that most lecturers lacked ecclectism. 

Science education faced the problem of inadequate and poor teaching methods that were 

discouraging learners from developing interest in science. The consistent response from 

students was that a limited range of teaching methods were used; mostly science pedagogy 

was teacher-directed. This led to students assuming the role of passive learners with limited 

power to select and use effective learning strategies to manage their own learning. The 

quality and adequacy of pedagogical approaches (i.e. the way science is taught and learnt) 

used by teachers has a direct impact on quality science learning in schools (Goodrum et al., 

2001; Osaki, 2000a; SACMEQ, 2005). According to Marzano (2007) a quality teacher 

presents specific content to be mastered in multiple ways to engage students. This is in 

support of the study done by (Strong, 2007) who stated that a quality teacher believes they 

have the power and influence to facilitate the learning of all students through innumerable 

methods. Similarly, the Education Review Office (ERO) in New Zealand (2005) argued for 

the use of a variety of pedagogical approaches in science teaching. ERO stated that 

identifying and employing a variety of effective pedagogical approaches in science learning 
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is likely to contribute to a high level of student engagement in learning, as well as increasing 

achievements. These cited studies point to teachers who possess professional attitudes toward 

teaching that ensure best practice strategies for all students. This was largely not the case with 

the lecturers at the colleges of education were the study was done. The lecture method was 

the predominant method at the two colleges. The lecture method is teacher-centred; it is a 

transmission-oriented pedagogy whose goal is to transmit information and skills articulated in 

the curriculum directly to students. This is contrary to the reviewed literature in the study by 

Miles (2015) who indicated that for any method to bring good results in the present age, it 

should be a method that promotes maximum social interaction.  

 

If the lecturers at the two colleges are to make an impact in teaching science they needed to 

make a shift to more inclusive pedagogies that make science interesting and engaging to 

learners’. Pedagogical approaches that have been tried and tested through research and could 

be adapted include teaching for understanding (National Research Council, 1996), an 

authentic pedagogy (Newmann & Associates, 1996), learner centred teaching (Chung & 

Walsh, 2000; JICA, 2009), and transformative and inquiry based teaching (Felder & Brent, 

2009).  

 

If the suggested pedagogies are to work well there is need to understand, acknowledge and 

build upon students’ pre-existing abilities and experiences in science. At the same time there 

is a need to focus on being responsive to students learning needs and expectations. 

 

The lecture method was the most prominent method that was used. It was used either 

exclusively or in combination with other methods. According to the study findings, 36 (72%) 

of the students said that their lecturer exclusively used the lecture method whereas 14 (28%) 

said their lecturer combined the lecture method with other methods. This ties in well with the 

worldwide trend as noted in the study done by (Saavedra and Opfer, 2012), where they 

observed that the ‘transmission’ or lecture model still prevails as the dominant instructional 

approach in education throughout much of the world.  

 

The exclusive use of lecture method is not a recommended method among educationists 

because it does not lead to attainment of desired objectives. Research shows that students’ 

retention in a lecture-based science courses is weak. According to Bok (2006), an average 

student only retains 42% of what he or she learned after the end of the lecture and 20% one 

week later. Research shows that teaching methods like the lecture method commonly used do 
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not help the students to acquire sufficient functional understanding (Bernhard et al., 2007). 

Berry (2008) argued that lecture method lacks the effectiveness of an active learning 

approach. Franklin, Sayre, and Clark (2014) added that students taught in lecture-based 

classes learn less than those taught with activity-based reformed methods. Lecture method is 

frequently a one – way process unaccompanied by discussion, questioning or immediate 

practice that makes it a poor teaching method (Hatim, 2001; Al-Rawi, 2013). In the lecture 

method the teacher tell the students what to do instead of activating them to discover for 

themselves (Miles, 2015).  

 

For a teaching method to be effective it must promote critical thinking, problem solving, 

creativity, inquiry-based learning, and metacognitive abilities. A method that will deliver to 

the students should make them engage in collaboration, detailed research, writing, analysis, 

synthesis, evaluation and effective communication. From the above descriptions of the 

lecture method, it can be said that it lacks the stated qualities. It is a method that is passive 

and does not provide opportunities for students to engage or practice what they learn. Lecture 

method concentrates on information rather than learners. 

Therefore, this being the case, it can be concluded that the lecture method though it is the 

most preferred way of teaching science education, it does not lead to quality education. The 

method is highly ineffective. 

 

The lecture method still remains an indispensable method owing to some advantages it 

confers in certain circumstances such as when classes are large and where there are fewer 

resources. If the lecture method is to be effective, it has to be made more interactive. 

Interactive lecturing can be interpreted in a number of different ways. For some, interactive 

lecturing involves a two-way interaction between the presenter and the participants. For 

others, it refers to increased discussion among the participants. Interaction can also refer to a 

student’s involvement with the material or the content of a lecture; it does not necessarily 

mean that the audience has to do all of the talking. In all cases, however, interactive lecturing 

implies active involvement and participation by the audience so that students are no longer 

passive in the learning process (Steiner and Snell, 2013).  Therefore, it was observed that not 

all was bad in the lessons observed because some lecturers made their lectures interactive by 

combining with other methods. These other methods rendered some credence to the lecture 

method by increasing interchange between teachers, students and the lecture content. The use 

of interactive lectures can promote active learning, heighten attention and motivation, give 

feedback to the teacher and the student, and increase satisfaction for both. 
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Students were also asked on whether their lecturers used teaching aids or not during teaching. 

The findings from the study indicated that the majority of lecturers taught science education 

without teaching aids, in all 39(78%) of the students said their lecturers did not use teaching 

aids and 11(22%) of the students said their lecturer used teaching aids. Some students 

revealed that they had never seen their lecturer use a teaching aid in science education lessons 

others added that sometimes their lecturer would ask them to bring a teaching aid which she 

would use later. But in most instances the students failed to do so. The importance of 

teaching aids in education cannot be over emphasized. The following are some of the reasons 

why teaching aids are important; basing learning in sense experience, extending experience, 

encouraging participation, stimulating interest, individualizes instructions and also serves as a 

source of information thereby making learning permanent. In line with this, studies done by 

Ngozi, Samuel, and Isaac (2012), stressed the importance of audio-visual materials by 

unanimously agreeing that audio-visual materials are very important and useful in education 

because, the normal learner in so far as the functions of his preceptor mechanisms are 

concerned, gains understanding in terms of multiple impression recorded through the eye, 

ear, touch and other senses. This is to say that audio-visual materials are the equipment 

through which that function can occur, that is does not occur in isolation, rather through a 

balance pattern from any preceptor mechanism that are stimulated by external occurrences. 

(Eze, 2013) also states that the human being learns more easily and faster by audio-visual 

processes than by verbal explanations alone. His ability to arrive at abstract concept through 

perceptual experience is however a phenomenon not clearly explained and perhaps not 

explicable. Furthermore, (Oketunji, 2000) stressed that audio-visual materials when 

effectively used have these advantages; they lessen major weakness of verbalism, humanize 

and vitalize subject matter, provide interesting approach to new topics and give initial correct 

impressions, economic time in learning, supply concrete materials needed, stimulate the 

initiative of the pupils. Swank (2011) stressing the effectiveness of visual materials in 

leaning, estimated that about 40% of our concepts are based upon visual experience, 25% 

upon auditory, 17% on tactile, 15% upon miscellaneous organic sensation and 3% upon taste 

smell. With the above assertion, it becomes clearer why audio-visual materials are important 

in the teaching and learning processes. This is because; they bring the different senses 

contributions together to get 100% clarity. Therefore it can be said that teaching aids assist in 

understanding of content by using other senses other than cognitive abilities. They 

complement the usual verbalisation by lecturers. Teaching is made easier, they help in 
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explaining some concepts and learning is easier, they evoke other senses to bring about better 

understanding.  

 

In conclusion, the study established that most lecturers were not using a variety of teaching 

methods to carter for different students; they were mostly using the lecture method with a few 

lecturers integrating it with other methods which include: discussion, role play as well as 

question and answer. Science education was mostly taught in classrooms and lacked other 

activities e.g. field trip or practical work. The lessons were teacher-centred and did not 

encourage collaboration either among students or with the lecturer. Additionally, the lessons 

were one way traffic, questioning was not encouraged in some instances and no teaching aids 

were used. During lessons, most of the lecturers never probed the students’ prior knowledge 

and there was no assessment of whether the students were assimilating the content or not. All 

these factors played out to undermine provision of quality science education. 

 

     5.4 Teaching and Learning Environment 

With regards to the third objective of the study, the researcher sought to explore the 

environment under which teaching and learning of science education took place. The data for 

the nature of the environment was exhumed from lecturers and students questionnaire as well 

as observations from the researcher. The environment was discussed under the following sub-

themes; lack of laboratory space, shortage of learning and teaching materials and poor ICT 

infrastructure. 

 

5.4.1 Lack of Laboratory Space 

Lack of laboratory space was a common feature in the teaching and learning of science 

education. It was observed that students were unable to do practical work because of a small 

laboratory or no laboratory at all. This scenario deprived the students of experiential learning. 

The situation was so bad that the students went on to say that they did not even know some 

apparatus and equipment and how they were used. The only time students had practical work 

was during or towards the examination and this was happening because it was a requirement 

for computation of the final examination mark in science education.  Science was taught 

theoretically, most lecturers were preaching science not teaching science. They were just 

explaining concepts with little or no practical work being done. The learning by students was 

mostly “minds-on” and not “hands-on”. Most lecturers were not linking their teaching with 

practical activities. They were failing to link theories with real world experiences. The role of 
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practical work in science education cannot be overemphasize. A study done by Hodson 

(1990) advanced the following reasons as to why practical work is important in science 

education: 

(i) Practical work motivates learners, by stimulating interest and enjoyment. 

(ii) It teaches laboratory skills such as observation, measuring, classification etc. 

(iii) Enhances the learning of scientific knowledge. 

(iv)  Gives insight into, scientific method and develops expertise in using it.  

(v) Develops scientific attitudes such as open-mindedness and objectivity. 

 

So from the foregoing, it can be said that learning is best done when there is an aspect of 

doing. This is supported by Dewey, a proponent of hands-on learning when he elaborated in 

Enoh’s (1995) book, Dewey states that “there is no such thing as genuine knowledge and 

fruitful understanding except as the offspring of doing” (p.109). By implication, this means 

that learning by doing is important for developing a strong knowledge base among learners. 

In contradiction with Dewey’s view, however, practical science at the Colleges of Education 

were the study was undertaken was devalued, and most of the lessons are done only by 

theory. 

 

When students engage in practical work, they can test, rethink and reconstruct their ideas and 

thoughts. Many studies done have indicated that practical work improved students learning 

and understanding. Freedman (1997) in his study he investigated the impact of practical work 

on attainment and attitudes in science, he reported that students who had regular laboratory 

instruction scored significantly higher in examinations than those who had no laboratory 

experiences. Furthermore, they also exhibited good attitude in science than those who were 

not exposed to regular practical work. Another study done in South Africa by Festile (2017) 

on the influence of practical work in teaching of acids, bases and neutrals in natural sciences 

established that students were able to explain better when they did the practical. They 

demonstrated that they understood a topic much better in practical rather than when they were 

just given explanations.  

 

The other challenge the findings of the research revealed was that in addition to small 

laboratory space, there was lack of materials, equipment and apparatus to use during practical 
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work. Afolabi and Akinbobola (2012) states that conducting scientific discovery requires that 

students have easy equitable and frequent opportunities to use wider range of materials, 

equipment, tools, supplies, and other resources for experimentation and direct investigation of 

phenomena. Lack of these laboratory requisites means that students do not have an 

opportunity to interact with materials or data drawn from using different tools and equipment, 

data collection techniques, models, and theories of science. In a situation like this, students 

are unable to observe and understand phenomena leading to lack of conceptual understanding 

of science. The aims of laboratory exercises and practices in science education include 

attaining research and technical skills, actualizing the conceptual learning and producing 

effective learning products (Akinbobola & Afolabi, 2009). 

 

5.4.2 Shortage of Textbooks 

The study also revealed that there was a shortage of textbooks in the two colleges. The few 

books that were there were outdated. Lecturers were using the books they procured on their 

own to prepare work. As for students they had nowhere to turn to. Textbooks are needed by 

students for various assignments given. They help in attainment of learning outcomes. The 

Department for International Development, DFID (2002) asserts that textbooks and other 

class-educational materials have great support in poorest countries, where they can counter-

balance the problems of poorly trained teachers and the lack of basic facilities in schools. 

DFID adds that research evidence confirms that the two most consistent characteristics in 

improving students‟ academic performance are the availability of (a) textbooks and 

supplementary learning-teaching materials and (b) well trained, prepared, supervised and 

motivated teachers. DFID concludes that textbook provision is the most cost effective input 

in learning that affects students’ academic performance so positively. However, the provision 

of textbooks and other teaching and learning materials in developing countries continues to 

be inadequate and supplemental reading materials are even harder to find although it is a 

requirement and recommended that teachers must have access to teaching materials for 

classroom instruction and students as well must have access to learning materials for reading 

and practice. 

 

5.4.3 Poor ICT Infrastructure 

The study established that there was lack of proper internet connectivity for both college A 

and B. In addition the computer laboratory was small and there were few computers. The 

lecturers lamented that in the absence of proper reference books the internet would have 

helped the situation at least to some extent. But this was not the case as the internet was poor 
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and intermittent. The internet helps as a resource for reference materials. It can also serve as a 

platform for student exchanges thereby encouraging student interactions. For instance, 

students can be asked to follow scientists on Twitter and share his/her new thoughts and 

findings in class or to use feedly for improving the content of their research projects. Students 

can also use Vine to document and to share science videos, Pinterest account for sharing 

images for research projects or writing prompts or WordPress class account for peer-to-peer 

learning. The other way in which the internet can be of help to science education in colleges 

is through use of virtual laboratories. There are many virtual science laboratories available 

online for free and therefore, this approach almost gives hands on experience of learning the 

subject without much expense. Detailed diagrams, illustrations or close up pictures allow 

students to virtually get inside a plant or animal part without actually doing it. Dissections in 

biology can be studied thoughtfully with a virtual hands-on sensation without the problem of 

odour and similarly, experiment a chemical reaction without burns.  

 

According to (Alexander, 1999), ICTs provide opportunities to access an abundance of 

information using multiple information resources and viewing information from multiple 

perspectives, thus fostering the authenticity of learning environments. ICT may also make 

complex processes easier to understand through simulations that, again, contribute to 

authentic learning environments. Thus, ICT may function as a facilitator of active learning 

and higher-order thinking. The use of ICT may foster co-operative learning and reflection 

about the content (Susman, 1998). Furthermore, ICT may serve as a tool to curriculum 

differentiation, providing opportunities for adapting the learning content and tasks to the 

needs and capabilities of each individual student and by providing tailored feedback (Smeets 

& Mooij, 2001). As Stoddart and Niederhauser (1993) point out, ICT may fit into a spectrum 

of teaching methods, varying from traditional to innovative. ICTs have an important role to 

play in changing and modernizing educational systems and ways of learning. 

 

The findings of the study are contrary to research which has shown that the appropriate use of 

ICTs can catalyse the paradigmatic shift in both content and pedagogy that is at the heart of 

education reform in the 21st century. Kulik’s (1994) meta-analysis study revealed that, on 

average, students who used ICTs scored higher than students who did not. The students also 

learnt more in less time and liked their classes more when ICTs was included. 

 

Based on the findings of the study, both college A and B did not take advantage of ICTs in 

teaching and learning of science education due to their poor state. But several studies have 

https://twitter.com/login
https://feedly.com/
https://www.pinterest.com/
http://www.theedadvocate.org/13-must-virtual-science-lab-apps-tools-resources/
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shown that ICTs can enhance the quality of education in several ways, by increasing learner 

motivation and engagement, by facilitating the acquisition of basic skills, and by enhancing 

teacher training. ICTs are also transformational tools which, when used appropriately, can 

promote the shift to a learner centred environment. ICTs, especially computers and Internet 

technologies, enable new ways of teaching and learning rather than simply allow teachers and 

students to do what they have done before in a better way. ICT has an impact not only on 

what students should learn, but it also plays a major role on how the students should learn.  

 

In conclusion, the study established that there was lack of laboratory space for students. 

Additionally, materials, apparatus and equipment for use during experiments were in short 

supply. There was also shortage of textbooks for both lecturers and students. The state of ICT 

infrastructure was also poor and this disadvantaged the lecturers and students from accessing 

its benefits in teaching and learning. 

 

 

5.4.4 Chapter Summary  

This chapter discussed the findings of the study by using various literatures. The findings 

were that some lecturers were deficient in certain areas of lesson preparations for example the 

use of lecture plans which were missing in some instances. When it came to teaching 

methods, most of the lecturers were not eclectic, the mostly used the lecture method. The 

lessons were also teacher-centred and lacked practical activities. The teaching and learning 

environment also had challenges, there was lack of laboratories, textbooks and ICT 

infrastructure. In the next chapter, I present the summary of findings, recommendations and 

suggestions for further research. 
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     CHAPTER SIX 

CONCLUSION AND RECOMMENDATIONS 

6.1 Introduction 

This chapter presents the conclusions and recommendations of the study based on the 

findings of the study. The purpose of this study was to establish factors affecting the 

provision of quality science education in primary teacher training colleges.  

 

6.2 Conclusion  

The study revealed that the preparations of lessons by some lecturers was inadequate in 

certain aspects. While the lecturers adhered to curriculum requirements by having the 

syllabus, there was no systematic way of following it. It is anticipated that lecturers would 

plan their lessons based on the syllabus. But some lecturers did not have lecture plans to 

direct their lessons. Such lessons did not have objectives thus they were devoid of the 

knowledge, skills and attitudes a student is expected to acquire after a series of instruction. 

Also what was noted is that lecturers where not monitored by their superiors. The study 

further revealed that there were no consultation meetings among lecturers on professional 

matters.  

 

The study also established that lecturers were not using a variety of teaching methods during 

their lessons. Their lessons were teacher-centred and they mostly used the lecture method. 

Furthermore, it was established that there was very little practical in science education 

lessons and the use of teaching aids was limited. The lessons in science were not inquiry 

based due to failure to pose challenging questions to learners or giving them demanding 

activities such as projects, presentations or assignments, this was so especially for college B. 

 

It was further established that the teaching and learning environment was lacking certain 

elements. There was lack of laboratory space for college A and college B did not have a 

laboratory altogether. Both colleges did not also have sufficient materials, apparatus and 

equipment for use during experiments. Textbooks for both lecturers and students were in 

short supply. The few copies that were there were outdated. The study also established that 

there was poor ICT infrastructure in colleges to support teaching and learning.  
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6.3 Recommendations  

The following are the major recommendations of the study:  

 

i. The Heads of section for Science Education department in colleges should constantly 

monitor preparation of lessons by lecturers and also observe their lessons. 

 

ii. Lecturers should make their lessons more learner centred in order to promote 

conceptual understanding of science education through collaboration and hands on 

experiences. 

 

iii.  Colleges should develop conducive science learning environments through 

construction of laboratories which are well equipped and stocked. There should also 

be provision of ICT infrastructure.  

 

 

6.4 Suggestions for further Research  

The following suggestions are made for further research: 

 

i. There may be need to investigate how knowledgeable the lecturers in colleges of 

education are in the application of various pedagogies which promote conceptual 

understanding of science among students. 

 

ii. It may also be useful to further assess by the MOGE whether the liberalization of 

education provision to include private colleges of education to train primary school 

teachers is affecting the provision of quality science education. 
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APPENDICES 

 

APPENDIX A:  LETTER TO COLLEGE PRINCIPALS 

 

Dear Sir/Madam,  

I am a postgraduate student at the University of Zambia in the School of Education pursuing 

a Masters of Education in Science Education. 

 

I will be conducting a research which looks at the provision of quality science education in 

teacher training colleges. I have selected your college as one of the two colleges in Kitwe 

district where I wish to carry out my study on second year primary diploma students and 

lecturers of science education. I wish to administer questionnaires to lecturers and students. I 

will also observe some lessons and check through some teaching documents of selected 

lecturers.  

 

As such, I would like to request the participation of your college in this study by allowing me 

to interact with lecturers and students. Any information obtained in connection with this 

study will remain confidential in written reports and publications. 

 

 

Thanking you in anticipation. 

Nixon Musukwa (Researcher) 

University of Zambia  
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APPENDIX B: CONSENT FORM 

 

 

THE UNIVERSITY OF ZAMBIA 

DIRECTORATE OF RESEARCH AND GRADUATE STUDIES 

DEPARTMENT OF SCIENCE AND MATHEMATICS EDUCATION 

 

Topic: The provision of quality science education in selected colleges of education in 

Kitwe district.  

 

I am a postgraduate student at the University of Zambia pursuing a masters of education in 

science education. I am conducting a research on the provision of quality science education in 

selected colleges of education in Kitwe district, Zambia. The research is meant for academic 

purposes. Kindly you are requested to provide answers to these questions as honestly as 

possible. 

  

You are free to withdraw from the study at any time.  

 

Read the consent of the agreement below and sign.  

 

CONSENT OF THE AGREEMENT SIGNED BY THE RESEARCH PARTICIPANTS.  

I have understood the instructions and conditions concerning the study and I agree to 

participate. I also understand that I am free to withdraw from the study at any given time and 

that the information collected from the conversation will be confidential.  

 

 

Signed…………………………………..         Date: ……………………………  

 

 

Thank you for your participation. 
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APPENDIX C: QUESTIONNAIRE FOR LECTURERS 

 

           College ID: ………………….……………………………………………………….. 

           Participant ID: ……………………………………………………………………… 

           Email: …………………………………………. .  Mobile Phone No.……………… 

           Gender:        Male ………….  Female………..  [Tick] 

Dear Sir/Madam, 

I am a postgraduate student with the University of Zambia. I am conducting a study 

on “Factors that hinder the provision of quality science education in selected primary 

teacher training colleges”. The information to be collected is purely for academic 

purposes and strict confidentiality shall be observed. 

 

1. Indicate your highest qualification in education. 

……………………………………………………………………………………. 

2. What is your specialization?    

……………………………………………………………………………………

……….  

3. For how long have you been lecturing? 

…………………………………………………. 

4. Tick how often you hold Continuous Professional Development (CPD) meetings 

in your science study area.       Very often /  Rarely / None                          

5. Briefly explain reasons for your choice in [3] above. 

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………… 

6. List the factors you take into account or include in your lesson preparations. 

……………………………………………………………………………………

……………………………………………………………………………………

………………………………………………………………………………… 

7.  What activities do you include in your lessons to help students understand what 

you are teaching? 
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……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………… 

8. How do you determine whether students are learning what you are teaching? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

9. Do you consult your fellow science lecturers in the science study area when 

preparing lessons for teaching?                                                        YES/NO.  

[Tick]                                                         

10.  Briefly explain some reasons for the answer you have given in [8] above.  

………………………………………………………………………………………

………………………………………………………………………….…………..

……………………………………………………………………………………… 

11.  State the methods you normally use in teaching your science lessons.        

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

12. What resources do you use to deliver your lessons? 

……………………………………………………………………………………

……………………………………………………………………………………..

……………………………………………………………………………………..

……………………………………………………………………………………..

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

 

13. What activities do you incorporate into your lessons to promote critical thinking? 
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……………………………………………………………………………………

…………………………………………………………………………………… 

14.  In your opinion what are some of the problems that negatively affect the 

teaching of science in college.            

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

14. What do you think should be done to enhance the teaching of science in 

college? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

 

 

 

                                    THANK YOU 
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APPENDIX D: DOCUMENTS REVIEW CHECKLIST 

College ID: …………….…………………………………………………. 

Date: ………………………………………………………………………. 

The list below shall be used to check for various pieces of evidence. 

     The following scale is to be used:            YES – 1,                    NO - 0                                                       

                             PARTICULARS    1 0 

1.  Evidence of an approved Science Syllabus   

2.   Well documented Schemes / lecture Plans   

3. Evidence of records of work covered   

4. Evidence of Professional Meetings (CPDs)   

5. Records of monitored Instruments   

6. Use of teaching/learning Aids (audio-visual)   

7.  Records of assessments /tests marks/marking schemes   

8. Use of a variety of pedagogical skills   

9. Evidence of practical work/projects   

10. Evidence of lecture notes, worksheets, laboratory 

manuals and study guides 
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APPENDIX E: STUDENTS’ QUESTIONNAIRE 

 

     College ID: ........................................................................................................................ 

     Student ID: ………………………………….  Year of Study: …………..…………… 

     Gender: Male ………… Female ……………….          [Tick] 

     Email: ………………………………..    Mobile Phone No.  ………………………. 

 

     The purpose of this questionnaire is to obtain your views and opinions about the lectures 

you receive in science education. Your responses to this form are completely anonymous. 

Data will be highly kept confidential and strictly for academic purposes. 

 

          You are expected to answer the following questions as honestly as possible. 

1. Do you always have lessons in science education with your lecturer?   YES / NO.      

[Tick] 

2. How do you find lessons in science education?            

            ........................................................................................................................................ 

3. Briefly explain reasons for the answer given in (2) above.  

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

4. List the methods used by your lecturer when teaching lessons in science? 

……………………………………………………………………………………….. 

…………………………………………………………………………………………

…………………………………………………………………………………… 

5. State some of the teaching aids used by your lecturer during lessons, if none are used 

indicate so.  

…………………………………………………………………………………………

…………………………………………………………………………………………     
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6. Does your lecturer give you an opportunity to ask questions to seek clarifications?  

YES?NO   

7. Apart from the actual learning in the classrooms, what other activities are involved in 

science learning?  

……..................................................................................................................................

..........................................................................................................................................

.......................................................................................................................................... 

8. Does your lecturer have respect for your ideas and contributions?                YES?NO   

…………………………………………………………………………………………

…………………………………………………………………………………………

……………………………………………………………………………………… 

9. Does your lecturer encourage participation in the lesson?  

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………… 

10. List some activities that the lecturer gives you which involve students working in 

groups and sharing ideas, if none state so. 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

                                                                                                              

11. Which of the following are availed to you by the lecturer to assist in learning? (a) 

Notes, (b) worksheets, (c) laboratory manuals       (d) study guides      (e) References        

[Tick] 

12. What resources does your lecturer use when teaching you in class? 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

13. Does the lecturer respect students’ ideas, questions and contributions?          YES/NO 

14. Do your lectures end in a summary of the main points that you are taught?   NO/YES 

15. State any challenges you face in the learning of science education lessons.  

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 
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APPENDIX F: CLASSROOM OBSERVATION SCHEDULE 

  

     College ID: ……………………………                                Date: ……………………... 

             

1. 

Planning Excellent Apparent Not displayed 

 (a) The lecturer had a plan.    

(b) The lecture had clearly stated objectives.    

(c) Materials for use were ready.    

2. Teaching Strategies    

(a) Varieties of teaching strategies which are 

inquiry-based were used. 

   

(b) Teaching strategies used involved learners.    

(c) Lesson had activities, which directly 

addressed stated learning objectives. 

   

(d) Lecturer continually assessed the depth of 

student understanding of objectives during the 

lecture. 

   

(e) Strategies used drew upon ideas and 

experiences of students. 
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(f) Lecturer employed instructional aids and 

technology i.e. computer, video and overheads 

in the lesson. 

 

Excellent Apparent Not displayed 

(g) The lecturer provided time for collaborative 

science discourse (discussion of multiple 

points of view and sharing of ideas). 

   

(h) Higher order questions which engage students 

intellectually with ideas were posed. 

   

 

(i) Teaching strategy used allowed students to 

continually refine their understanding through 

practice, review and revision 

   

(j) Students were provided with an opportunity to 

question, reflect and challenge ideas. 

   

(k)  A summary of the main points of the lesson 

was given in written or oral form at the end. 

   

(l) Analogues and visual representations were 

used.  
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3. Content  Excellent Apparent Not displayed 

 (a) The lesson taught contained relevant science 

content that was significant and worthwhile. 

   

(b) There was clear explanation of concepts by the 

lecturer. 

 

   

(c) Lecturer related content to students’ life 

experiences. 

 

   

 
(d) Knowledge and skills to be learned were 

clearly identified 

   

 
(e) Prior knowledge of students was clearly 

identified. 
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4. Learning Environment Excellent Apparent Not displayed 

 
(a)  Was the climate of respect for student’s ideas, 

questions and contributions present? 

   

 

(b) The lesson included opportunities for students 

to work and think in a scientific way through-

reasoning, gathering data, using evidence-

based thinking and communicating results. 

   

 
(c) Did the lecturer reinforce progress and effort of 

the students? 

   

 
(d) Were the students involved in thinking about 

their ideas and assessing their own progress? 

   

 
(e) Students were provided with multiple 

opportunities to learn. 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


