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ABSTRACT

The research study investigated the impact of the COVID -19 pandemic on the teaching and learning of Ordinary level biology. The data collection instruments used included questionnaires and interviews and observations. A sample of 48 respondents was used in the study. The information gathered was presented and analyzed using tables, and graphs. The research findings revealed that the major teaching methods used by teachers before the pandemic were group work, experiments, presentations, and lecture methods. However COVID-19 changed how teaching and learning process occurred. The WHO COVID-19 regulations which were to be followed discouraged gatherings but social distancing. This affected the teaching and learning methods to be adopted for example it became practically impossible to use group work, group experiments, and teacher demonstrations. Many schools switched to online teaching and learning however this had its own challenges, for example network challenges, lack of data bundles, lack of gadgets, lack of laboratories, failure to complete the syllabus, limited understanding, power cuts, lack of resources, prohibition of extra lessons failure to complete the syllabus and poor communication due to wearing of masks. The study therefore, recommends that it is vital for the government of Zimbabwe through the ministry of primary and secondary schools to establish a zero rating biology education resources on the internet, prepare online biology teaching and learning resources, grow ICT infrastructure, provide training of biology teachers on biology based education during the COVID 19 crisis, introduce biology related radio and television teaching, try to connect schools to internet to assist in the teaching and learning of biology. Schools should invest in internet provision, plan on the provision of laptops and computer laboratories where teachers can come and share information with their learners, build more laboratories and classroom blocks to accommodate more pupils and provision of masks  
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Chapter 1

1.1 Background

COVID 19 broke out in Wuhan (China) in December 2019 and then started to spread to all parts of the world (Gumbo et al 2022). In Zimbabwe the first COVID 19 case was reported on the 21st of March 2020 and by April 13 2020, 14 cases had been recorded with three deaths (Rahman and Shaban 2020). Although many nations responded to the threats of COVID 19 in different ways, the World Health Organization (WHO) recommended and effected strict lockdowns which discouraged movement across the world. Lockdown measures were the most common response adapted by many countries to reduce spread of the disease whilst managing the symptoms of the infected (Alonso – Zaldivar et al., 2020). In Zimbabwe the first nationwide lockdown was imposed on the 30th of March 2020. During the lockdown period, all social gatherings were banned and this led to closure of churches, schools and business hours were reduced. Number of people attending funerals was also reduced in order to restrict gatherings. People were only allowed to go out when they were going to get essential goods and services. Schools were scheduled to open for the second term on the 3rd of May 2020 but were indefinitely postponed because of the lockdown measures (Chamunogwa, 2021). Before the lockdown measures pupils could go to school every day during the term and could learn without any restrictions. Furthermore teaching and learning of biology could be done using the traditional methods like demonstrations, group experiments, and the use of projectors. However with the lockdowns in place, the teaching and learning method had to change as the pupils did not have classrooms and laboratories. This affected the teaching and learning of biology during the COVID 19 era. Thus access to education and quality of education was heavily compromised. During this lockdown period, alternative methods of teaching like online teaching and learning were put in place, however church run and government schools had challenges in implementing this. The teaching and learning process of practical subjects like subjects biology were heavily impacted during the period. Schools then later opened on a phased approach during the third term of 2020 and thus teaching time and learning time were reduced (Parliament of Zimbabwe 2020). During the phased learning approach some of the teaching and learning methods for example group experiments; demonstrations and group work which are effective in the teaching of biology at O level were not being used as social distancing was the order of the day, hence the teaching and learning process was affected. This research investigated the impact of the COVID 19 in the teaching and learning of biology at O level in Glenview/Mufakose District of Harare Province. 
1.2 Statement of the problem

COVID 19 pandemic impacted heavily on education systems. Classroom activities were stopped due to nationwide lockdown conditions (Husne et al 2017). When schools closed during the lockdown, learning time was limited to the extent that pupils wrote exams without completing the syllabi. Teaching methods which enhance the learning of biology for example group work, experiments, pair discussions were rendered ineffective due to social distancing. The disease was still spreading and was significantly impacting on education systems and this research will analyze the impact of COVID 19 on teaching and learning of Biology at O level in Glenview/Mufakose District of Harare province.
1.3 Research questions

1. What are the negative impacts of COVID 19 on teaching and learning of Biology at O level in Glenview/Mufakose District of Harare province?

2. Which teaching and learning methods were employed before and after the introduction of COVID 19 restrictions in the teaching and learning of Biology at O level?

3. What can be done to improve the teaching and learning of O level Biology during the COVID 19 era?

1.4 Assumptions

       1.  Educational policies did not change during the COVID 19 period

       2.  The Zimbabwean population is homogenous

       3. Schools have the same governing body, policies and practices

       4. Parents and pupils have similar lifestyle
1.5 Objectives of the study

1. To identify the impacts of COVID 19 in teaching and learning of Biology at O level in Glenview/Mufakose District of Harare province.

2. To identify teaching methods which were employed in the teaching and learning of O level biology in Glenview/Mufakose District of Harare province before and after the lockdown.

3. To suggest solutions to manage the impacts of COVID 19 in the teaching and learning of O level Biology in Glenview/Mufakose District of Harare Province.
1.6 Significance of the study

The research study is critical in teaching and learning of Biology at O level during the COVID 19 era or similar circumstances. It will provide educators with important information of how teaching and learning can continue during circumstances like COVID 19. It is also important to the parent Ministry of Primary and Secondary education as it suggests ways of improving teaching and learning of biology during the COVID 19 era. Other interested parties can also benefit from the ways suggested in this research to improve the teaching and learning of Biology at O level during the COVID 19 era. 
1.7 Limitations of the study

Since the researcher is a full time teacher and a part time student, he had limited time to interview all the school pupils and teachers in the district. Also this was self funded research study, the researcher faced some constrains in transport since the investigation required moving from one school to another.
1.8 Delimitations of the study

The study was carried out in only three government secondary schools in Glenview/Mufakose district of Harare Metropolitan province which offer biology at O level.

1.9 Definition of terms

Biology – it is the study of living organisms (Shujat 2021)
Teaching – it is an interactive process, primarily involving classroom talk which takes place between teacher and pupil and occurs during certain definable activities (Rajagopalan 2019).

Learning – it is a change in behavior that results from experience (Howler et al., 2013)
COVID 19 – It is a highly infectious disease by the new corona virus and spreads from person to person through sneezing and coughing droplets (World Health Organization 2020).

1.10 Summary

The chapter focused on the background of the study, statement of the problem, research questions and assumptions taken into consideration during the study. It also outlined the significance, limitations and delimitations of the study and important terms were also defined. The next chapter will focus on the literature review of the research project

Chapter 2: Literature Review

2.1 Introduction

This chapter focused on literature review contributed by other scholars and researchers on the impact of Covid 19 pandemic on global education, views of biology teachers on distorted education during the Covid 19 pandemic, exploring Covid 19 literacy level among biology teacher candidates and how technologies assisted science learning at home during the Covid 19 pandemic.

2.2 Covid 19 and education

Corona virus disease 2019 (COVID 19) had many variants. The Delta variant which is recognized as an acute respiratory syndrome has created a situation where humans had to adjust their lifestyle (Meng et al., 2020). The disease spread through close contact between individuals and in order to control it voluntary distancing and isolation was introduced in many countries (Yosef et al., 2021). Distancing (anthropopause) resulted in disruption of almost all daily practices. Schools and places of worship were forced to practice distancing to reduce the spread of COVID 19 (Niemi and Kousa 2020). In schools the strategy of distance learning (online learning) was adopted worldwide (Martinez 2021), although it was limited to only those countries with technological capabilities where teachers and students could log simultaneously in their residence via internet (Sahlberg, 2021)

2.3 Conceptualizing Biology (Science) in the education system

Biology is a science subject. Science has been described in so many ways by scientists and science educators. There is however no a clear cut definition of the term science. This was supported by Ogunniyi (2006) who said that “definitions of science vary from one scientist to another”. The Oxford advanced Learner‘s dictionary defines science as a study of structure and behavior of the physical, natural world and society through observation and experiment. Biology is a branch of science of life which is implied as it is derived from Greek words “bios” which means life and “logos” which means study. Biology concerns the study of the origins, development and functions of living organisms and is important to the understanding of basic functions and interactions in nature (Babosova et al 2022). 
2.4 Measures taken by different nations to reduce the impact of Covid 19 on education system 

In China disruptions in the education system due to COVID 19 lockdowns were evident. Schools in China were shut down and learning was affected. To compensate for the lost time, the government of China introduced more than 20 online curriculum platforms (Gumbo et al., 2022). 

In Kenya and Liberia the COVID 19 lockdowns caused the Ministries responsible for education to roll out radio programmes in order to allow continuous learning (Gumbo et al., 2020). In Slovak compulsory quarantine measures were used in primary and secondary education (Csachova 2020), and online education had more positive effects though it did not provide sufficient interaction or motivation of students (Muthuprasad et al 2021).

In Zimbabwe some of the alternative learning methods which were established during the COVID 19 lockdown to ensure continuity of education for all learners include radio and television lessons, online lessons and the creation of the e-learning library (Parliament of Zimbabwe 2020). In some secondary schools especially private colleges, online lessons were introduced but high school pupils did not get a chance to learn during the COVID 19 lockdown period. When schools opened during the COVID 19 period measures were put in place to minimize virus transmission within schools and communities for example physical distancing, wearing of masks and spacing of desks or grouping of children (WHO 2020). Also the ministry of primary and secondary education of Zimbabwe with the assistance from the ministry of finance developed a standard operating procedure in order to assist school administrators. The standard operation procedure provided guidelines on how schools were to operate during the COVID 19 era, to ensure full compliance with the health protocols. Under the standard operation procedure the schools heads were advised not to be reluctant but to ensure consistent temperature checks at the main entrance, consistent proper wearing of masks, consistent physical and social distancing and to ensure that there was no overcrowding in schools (Press release 2021). Most Zimbabwean schools switched from face to face teaching and learning to online teaching and learning and other schools for example boarding schools reduced enrolments in order to accommodate social distancing (Mahere 2021). This was supported by Beteille et al (2020) who say that “COVID 19 pushed face to face teaching at education institutions to migrate to distance and virtual learning”.

2.5 Teaching methods in Biology learning before Covid 19

Before COVID 19 lockdown period many teaching methods were employed in the teaching and learning of biology. One of the methods that was used in the teaching and learning of Biology at O level was the lecture method. The method involved one way flow of information from the teacher to the pupils and was mainly teacher centered (Nzewu, 2009). The method is however not encouraged in the competence-based curriculum due to low pupil involvement (Tufail 2020), but was used because of lack of resources. The discussion method was also used before COVID 19 erupted. The method involves a group of people (group work) and it encourages active learning. Group work (cooperative learning) organized pupils into groups in order for them to work together. According to Borich (2004) the interaction among pupils in cooperative learning groups is intense and prolonged.  In some of the cases the lecture method was used together with the discussion method.

Teacher demonstrations were also used in some schools and the method helped in promoting learning via proving the existence of truth of something through evidence Teacher demonstrations also sometimes involved experimentation. Experiments were done individually and in groups and they encouraged pupils’ interest in learning science via provision. Experiments were also a means to overcome problems. The experiments could be replicated and also allows precise control of variables. The other teaching method which was also used in teaching and learning of biology was the project based teaching. The method encompasses recreational field trips, hands on activities and students directed activities and these activities are carried out in or out of schools. According to Noel (2007) “field trips were undertaken in a natural setting than in classroom or other structural environment and involved learning of science concepts via observations, discussions and analysis”. Simulations were also used were role plays, games, and models. Simulation using models is a form of experimental learning where the learner is placed in a world made by teacher.

2.6 Teaching methods used during the COVID 19 

When schools opened in most countries during the COVID 19 period measures for example physical distancing, wearing of masks and spacing of desks were introduced (WHO, 2020). This meant teaching methods for example group work, fieldwork; experiments were no longer feasible due to social distancing. Field trips and demonstrations were also banned to reduce the spread of COVID 19. Most countries introduced online learning. In Slovak compulsory quarantine measures were used in primary and secondary education ( Csachova and Jureckova, 2020) although online education had more positive effects, Muthuprasad et al., ( 2021 ) lamented that the “online method does not provide sufficient interaction or motivation of pupils”. According to the findings of Juanda et al., (2021) stated that 66.5% of biology teachers in Turkey used You Tube or Power Point presentations in remote lessons during the COVID 19. In Harare, schools could not afford online learning as they lacked infrastructure and resources to establish it. Most schools for example in Zimbabwe tried to introduce online method of teaching and because they were very few resources, teachers reverted back to the lecture method. The lecture method required memorizing without understanding and the teacher stands in front of the pupils and give information verbally (Tufail 2020). 

2.7 Challenges encountered in teaching and learning of biology during the Covid 19 era

2.7.1 Internet connectivity

One of the challenges encountered during online lessons was that of challenges in network connectivity. Due to network connectivity challenges e-learning platforms established by schools were not accessible since they were too expensive for many (Chamunogwa, 2021). Also, technical issues for example few computer classrooms and insufficient number of computers also affected the successful implementation of the online lessons (Dhawan, 2020). Where online learning was introduced teachers were not quite happy with e learning as a new method due to technological challenges, difficult interactions and discussion with pupils and in adequate internet connections (Babosova et al., 2022).

2.7.2 Lack of practical skills. 

Biology is a practical subject and hence teaching biology requires that pupils have good laboratory skills which were difficult to implement during online teaching (Daba, 2016). This was due to the social distancing which was mandatory even in schools. Frey (2008) also mentions that “practical classes cannot be fully implemented during online lessons so correct methodologies and technologies which substitute laboratory work were required”. 
Mahere (2021) acknowledged that “COVID 19 had an impact on teaching and learning of students”. The study by Mahere (2021) urged the principals to embrace COVID 19 as an educational change and create a more positive teaching or learning environment. During the COVID 19 induced lockdown pupils lacked access to learning materials, good learning environment at home, affordable and accessible electricity and connectivity and on the part of teacher’s lack of appropriate training to conduct and as well to integrate distance learning in their teaching (Chamunogwa, 2021). Distance and virtual learning presented a new challenge to quality education as a social experience which requires routine human interaction (Beteille et al., 2020). 

2.7.3 More time was required to adjust and adapt to the changes in education systems

Educators lacked time to prepare in order to adapt to the modalities of virtual and distance learning, managing virtual classes, engaging students in the innovative ways of teaching (ILO 2020). For many teachers transforming from face to face learning to virtual learning created a steep learning curve and this undermined the quality of learning in some cases (UNESCO 2020). In certain situations for example in Slovak teachers had to adjust content and the curriculum to fit the online mode of teaching (Babosova et al., 2022), and this required a lot of time. In this research the impacts of COVID 19 in the teaching and learning of biology at O level from the perspective of Harare teachers will be investigated.

2.7.4 Lack of awareness and applicable policies

In countries like Israel online learning was not performing as expected because of lack of awareness (Yosef et al 2021). The policies were also not applicable to the existing situations. Preparations and planning were also not properly done. This was also true in Philippine context (Toquero, 2020).

2.8 Chapter summary

The chapter focused on the literature review. The chapter gave a theoretical framework that guided the study. Literature reviewed was based on the scholars’ perspectives on the research questions that guided the study. The next chapter focuses on the research approach used, research design, population sample and sampling procedure, instruments used for data collection and ethical considerations
Chapter 3

Materials and Methods
3.1Introduction

This chapter outlines the research design, research instruments (questionnaires and interviews), population and sample of the study. Also outlined in the chapter is the procedure for collecting the data, data analysis and ethical considerations.

3.2 Research design

The research design used in the research was a case study. Choice of the design was brought about by taking into consideration limitations of time and work constraints. The case study penetrates the area of study and gave some indication of the total situation. Best and Khan (1993) argued that a case study is advantageous because it enables the researcher to probe deeply into various aspects of a given situation and facilitates a high level of analysis of the various issues involved. This can be an important strength of the research design. The Glenview/Mufakose district was viewed as a unit from which inferences were made to the rest of the Harare metropolitan province in which biology is being taught at O level and Covid 19 impacted heavily in the teaching and learning of the subject.

3.3 Research instruments

The research instruments used in the research were questionnaires and interviews. Questionnaires were used to find qualitative data. Obodo (1997) in Anaekwe (2002) defines questionnaire as “a series of questions or statements presented in a written form to a subject or group of subjects which are expected to answer in writing”. Respondents were given time to consider necessary answers and they stated their views freely however some of the questions were left unanswered. Interviews were done after questionnaires were collected to clarify unclear answers.

3.4 Population and sample of the study

The targeted population was O level biology learners and teachers in Glenview/ Mufakose district of Harare province. A total of 45 pupils from three different schools were chosen out of the fifteen schools in the district and a teacher per each school who taught biology at O level was also asked to fill the questionnaire. This was a fairly representative sample as it included boys and girls and the teachers had different levels of education that is certificate, degreed and masters’ degree.

3.5 Sampling procedure

The randomly selected sample of respondents was drawn from three different schools offering biology at O level in Glenview/ Mufakose district of Harare province. A systematic random sampling procedure was used whereby the schools were arranged in alphabetic order and a starting point was chosen. A pilot study was carried out to determine the effectiveness of the questionnaire.

3.6 Data collection procedures

Questionnaires were hand delivered to the selected respondents by the researcher. The researcher then collected the completed questionnaires. Follow up interviews were then conducted to complement the data collected through questionnaires. The use of open-ended questions was a priority during the interviews and the responses were taken down. Personal observations were also made by the researcher to comprehend the results from the questionnaires and interviews. The study made use of both primary and secondary data.
3.7 Data Presentations and Analysis

Questionnaires from selected respondents were collected, counted and responses were tabulated. Descriptive statistical procedure was used to analyze the respondents’ views. Percentages were calculated and frequency tables were constructed. Tables and bar graphs were used to present the analyze data.

3.8 Ethical considerations

Before the commencement of data collection, the researcher sought permission to carry out the study from the Ministry of primary and secondary education through the District office. Once granted the researcher proceeded to collect data. This was done as a way of ensuring that all relevant ethical issues were going to be observed.  Punch (2004) is of the opinion that all social research involves ethical issues since it involves collecting data from people to people. Sieber (2009) says “applied research examines and experiments with issues that directly affects people’ lives and must therefore respect the interests of subjects and communities”. Anonymity was observed which involved protection of identity of the research participants so that their identities remain unknown by people who are outside the study. To meet the principle of anonymity, collection of data was done so that researcher cannot link specific information with individuals who provided it. The researcher also observed findings as they were reflected. It is the duty of the researcher to accurately report and prevent distortion of results.
3.7 Summary

This chapter discussed the research design, research instruments (questionnaires and interviews), population and sample of the study. Also presented is the procedure for collecting the data, data analysis and ethical considerations.

Chapter 4: Results and Discussion

4.1 Introduction

This chapter presents research findings on the impacts of COVID 19 in the teaching and learning of O level biology in Glenview/Mufakose district of Harare province. The data is presented using tables and graphs and a description of each data pattern is made. The presentation begins with a brief description of the respondents’ demographic attributes.
4.2 Distribution of respondents

Table 4.1 shows the percentage distribution of respondents (pupils) by sex

	Sex
	Frequency
	Percentage (%0

	Males
	21
	44

	Females
	27
	56

	Total
	48
	100


According to the table 4.1, 44% of the respondents were males and 56% were females. Of the 44% of the males twenty were boys who were taking biology at Ordinary level and one was a biology teacher. Twenty five of the female respondents were girls doing biology at Ordinary level and two were female teachers who taught biology at Ordinary level. The results show that more girls were taking biology at Ordinary level than boys and as well they were more female teachers who teach biology at Ordinary level than males.
Most of the pupils interviewed were between the ages 15 – 20 years. Teachers were aged between 31 to 50 as shown in table 4.2 below

Table 4.2 shows the distribution of respondents by age group

	Age group (years)
	Frequency
	Percentage (%)

	15 - 20
	45
	94

	31 - 40
	2
	4

	41 - 50
	1
	2

	Total
	48
	100


The survey showed that 45 (94%) of the respondents were less than 20 years as they were school pupils. Of the three teachers interviewed two were aged between 31 – 40 years constituting 4%. The remaining one was between 41 – 50 years (2%).

Table 4.3 below shows the distribution of respondents by level of education

Table 4.3 Response by level of education 

	Education level
	Frequency 
	Percentage (%)

	“O” Level
	45
	94

	Certificate
	1
	2

	Degreed
	2
	4

	Total
	48
	100


The respondents surveyed showed that 94% (45) were at Ordinary level. About 2% had attained a certificate in education, and 4% were degreed. Table 4.4 shows the distribution of questionnaires to the respondents

Table 4.4 Distribution of questionnaires to respondents 

	Occupation
	Frequency
	Percentage (%)

	Pupils
	45
	94

	Teachers
	3
	6

	Total
	48
	100


From table 4.4, 94% (45 of the 48 respondents) were school pupils studying biology at O level. Only 3 teachers were sampled and this constituted 6%. This shows that most of the respondents were the pupils who were taking biology as a subject at O level.

4.3 Teachers and pupils response

4.3.1 Common methods used in teaching and learning of biology before the COVID 19 era

Table 4.5 below shows the teaching methods used before the COVID 19 era

Table 4.5 Teaching methods used before the COVID 19 era

	Teaching method
	Frequency
	Percentage

	Lecture method
	48
	100

	Group discussions
	30
	63

	Experiments
	25
	52

	Pair discussion
	15
	31

	Online lessons
	2
	4

	Teacher demonstrations
	20
	42

	Presentations
	14
	29

	Visual learning
	10
	21

	Extra lessons
	25
	52

	Assignments and homework
	30
	63


From the table 4.5 above most biology learners (100%) were taught using the lecture method during their face to face learning before the COVID 19 era. This was possible because they were no restrictions for example the practicing of social distancing. This was echoed by Trunch (2020) who says “in some countries there was an online learning system available but traditionally face to face learning had the power”. Almost half (52%) of the pupils attended biology extra lessons after their learning sessions since social gatherings had not yet been banned. Biology experiments were also done by some pupils (52%) including demonstrations however not all the pupils were taught in that way as some schools do not have laboratories or laboratories might be present but they were not fully equipped and as well lack of resources to by the materials and apparatus to use during the experiments. Very few pupils were exposed to biology online learning (4%) as face to face learning was possible. Some of the schools also gave home work which was marked by the teachers (63%) and still this was possible because there was no COVID 19 and presentations were also done by pupils. 

Figure. 4.3.1 shows the graphical representations of the results from the table 
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Figure 4.3.1 a graph of common teaching methods used before the COVID 19 era
4.3.2 Teaching methods used during the COVID 19 Lockdown

During the lockdown period schools were closed and social gatherings were not allowed meaning face to face learning was not allowed however some of the O level biology pupils were having biology extra lessons at their homes or at their teachers’ homes even though they were not allowed. During their learning they used some of the methods shown in Table 4.3.2 below

Table 4.6 Table of teaching methods used by some teachers during the lockdown period

	Teaching method
	Frequency
	Percentage (%)

	Online lessons
	28
	58

	Extra lessons
	20
	42

	Lecture method
	20
	42

	Group discussions
	0
	0

	Pair discussions
	0
	0

	Home work
	30
	63

	Experiments
	0
	0

	Presentations
	4
	8

	Radio and television broadcasts
	0
	0


Most of the pupils investigated had biology extra lessons (online lessons) via the whatsapp platform with their tutors (58%). Those who could not have online lessons sited lack of cell phones to and as well shortage of funds to by data. Some had face to face extra lessons with their tutors though social gatherings were banned and sometimes they were luck but in other situations they were prosecuted by the police. During the biology face to face extra lessons the teachers resorted to the lecture method (42%) as it was not possible to have group work, pair discussions as they also feared the spread of the disease. Biology experiments were not being done in the backyards (0%) as the teachers lacked equipment and chemicals to use in the experiments. Most of the pupils who attended biology online extra lessons or face to face lessons were given more homework (63%) however they could discuss with their teaching whilst marking on their own. Figure 4.3.2 is a graphical representation of the teaching methods used during the COVID 19 lockdown
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Figure 4.3.2 Graph of teaching methods used during the COVID 19 lockdown

From the graph biology teaching methods for example experiments, pair discussion, group discussions were not used even if pupils were being taught in the backyards. This was because they were supposed to maintain social distances in order to avoid the spread of the COVID 19 pathogen. However the lecture method was used. The number of pupils who attended the biology extra lessons was also reduced as face to face lectures were banned during the COVID 19 era anyone who was caught was fined. After the lockdown period schools were opened and teachers resorted to teaching methods which protected the learner whilst following the WHO standards. Table 4.7 shows the common teaching methods the teachers used during the COVID 19 era when schools were opened

Table 4.7 Teaching methods used during the COVID 19 era when schools were opened

	Teaching method
	Frequency
	Percentage (%)

	Home work
	48
	100

	Online lessons
	15
	31

	Extra lessons
	20
	42

	Experiments
	15
	31

	Group discussions
	0
	0

	Pair discussions
	0
	0

	Lecture method
	48
	100

	Radio and television broadcasts
	0
	0


The table shows that most of the pupils were given biology homework (100%), however they were marking most of the work on their own as it was risky on the part of the teachers to mark pupils work. Few pupils were subjected to biology online learning (31%) as most schools in the district have internet only meant for administration purposes. They therefore lacked data and the gadgets to use during the lessons. Experiments were very few (31%) as the teachers wanted to maintain social distancing in the laboratories. Teaching methods for example group work (0%), pair discussions (0%) were avoided at all cost as they could crowd pupils at one place and fuel the spread of COVID 19. From the table above lecture method (100%) was the dominant method used by the teachers as they tried to maintain social distance and as well it assisted in syllabus coverage. Figure 4.3.3 is a graphical presentation of the teaching methods used during the COVID 19 period when schools were opened.
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Figure 4.3.3 Graph of teaching methods used during the COVID 19 period when schools were opened
4.4 Challenges face by pupils during the COVID 19 era

Most pupils in the Glenview/ Mufakose district faced a lot of challenges in studying biology at O level during the COVID 19 period. Table 4.8 below shows some of the challenges

Table 4.8 Challenges faced by pupils in learning biology at O level during the COVID 19 era.

	Challenges faced
	Frequency
	Percentage

	Lack of experiments
	30
	63

	Lack of Network connectivity
	40
	83

	Lack of data bundles
	35
	73

	Lack of gadgets to use
	30
	63

	Shortage of classes
	20
	42

	Shortage of laboratories
	15
	31

	No group discussions
	48
	100

	Failure to complete the biology syllabus
	48
	100

	Limited understanding
	30
	63

	Many session
	20
	42

	Power cuts
	40
	83

	Lack of materials/ resources
	48
	100

	Prohibition of extra lessons
	48
	100

	No mask no entry into schools
	20
	42

	Poor communication
	30
	63


Most of the pupils and their teachers faced a lot of challenges which impacted on the teaching and learning of biology at “O” level during the COVID 19 period. Most schools had no laboratories to use for experiments (31%) and some have the laboratories however they were not fully equipped to allow biology experiments to be done. This affected the carrying out of experiments as biology has a practical component which needs to be practiced. Teaching methods for example group work, pair discussions, group experiments and teacher demonstrations were not possible during the COVID 19 period as they could fuel the spread of COVID 19 virus (100%). Biology online teaching and learning though a good opportunity to continue education during the COVID 19 lockdown was not possible as the teachers and pupils had no internet connectivity (83%), lacked data bundles (73%) and lacked gadgets (63%). This was supported by Tzifopoalos (2020) who observed that “public school teachers and students have limited or no access to internet”. In certain situations the teachers lacked the skill to use in online teaching of biology at O level and this also had a bearing in online teaching and learning. Basillaia and Kvavadze (2020) says “shifting from face to face class to online learning is challenging for teachers, students, families and nations due to lack of finance, skill, ICT, infrastructure, internet access and educational resources”. Pupils with the gadgets had difficulties in using them. This was supported by Sahu (2020) who says “computers and other equipment at home are difficult for most parents and children in developing countries”. The gadgets also required electricity and because of power cuts (83%) it also affected teaching and learning of those pupils with the gadgets. Many biology classes had to be spilt (42%) to reduce overcrowding and this meant the teachers had extra classes and shortage of classes and contact time was reduced. This also affected in syllabus coverage and all the schools could not complete their syllabus (100%). Biology extra lessons were banned during the period and it also affected syllabus coverage. Masks also posed a challenge to some pupils. Some pupils complained that some facial expressions could not be noticed (no verbal communication) and voice projections by the teachers was affected which enhances their understanding as the teachers were wearing their masks (63%). This then affected understanding of the biology concepts. Most of the pupils lacked seriousness in studying biology at O level as they used to be playing at home without learning for a long time during the lockdown especially those from poor families with lower educational levels. This was supported by Tzifopolous (2020) who observed that “students from poor families with lower educational levels and children with poor learning motivation suffer most during the Coronavirus and they need guidance in their learning process”. This also resulted in some of them being pregnant or being married due to lack of learning. Some of the pupils from very poor background could not afford buying masks and were not allowed into the school premises (42%), this therefore meant they were losing lessons and could not complete their syllabus. In towns some pupils attend extra lessons and due to social distancing crowding was not allowed (100%) and this affected most of the pupils as many use them to complete their syllabus and as well perfect the grey areas

4.5 Summary

 This chapter presented, interpreted and discussed the research findings.  Tables and graphs were used to present the results. The next chapter discusses these findings and makes conclusions and recommendations.

Chapter 5: Conclusion and Recommendations

5.1 Introduction

This chapter makes conclusions and recommendations based on the research findings from the study on the impact of COVID 19 in the teaching and learning of O level biology in Glenview/Mufakose district of Harare province.
5.2 Conclusion

The study showed that COVID 19 impacted heavily on the teaching and learning of biology at “O” Level in Glenview/Mufakose district of Harare province. Owing to COVID 19 it was practically impossible to complete the biology syllabus and this was due to limited contact time as schools were closed most of the time. When schools were opened, biology classes were split to maintain the WHO standards, and this increased burden on the teachers and it also reduced contact time hence it slowed biology syllabus coverage. Biology online lessons were not possible in most cases as most schools do not have internet to be used by teachers and pupils, some pupils also lacked the cell phones and laptops to use during the online lessons needless to mention lack of data bundles. The gadgets also required electricity for them to function however due to power cuts in most cases the gadgets were not used.  Biology extra lessons which sometimes assist in syllabus coverage were banned and in some situations some could do them at their teachers homes but they had problems with the police and teaching methods which enhance understanding of biology concepts for example experiments, group discussions, pair discussions presentations, visual learning were not possible. Most of the schools in Glenview/Mufakose district lacked laboratories and those with the laboratories they were not adequately equipped to allow experiments in very small numbers to be done during the COVID 19 period and this impacted heavily on the teaching and learning of biology at O level. The idea of masks had also a bearing in the teaching and learning of biology at O level. Some pupils complained that some of the time they could not attend lessons because they could have left masks and were not allowed to enter in the schools premises. As well masks affected voice projections by the teachers and it was difficult for some pupils to see facial expressions (body language) which were essential in understanding certain concepts in Biology. Seriousness on the part of learning was also affected as in most cases the pupils were at home for a long time without learning and reading their books and as well some were victims of abuse and early marriages.

5.3 Recommendations

During the Covid 19 era, distance or online learning proved to be the best solution to continue the education system therefore the following is recommended:

1. Schools to invest more in internet provision in order to allow biology lessons to be conducted even during the lockdown period and after lessons. It was understood during the survey that most schools have internet only meant for administration functions for example internet banking and was not being accessed by the teachers and pupils and this affected the idea of biology online lessons. Therefore, the schools are encouraged to provide internet to be accessed not only by the administrators but also by teachers and pupils.

2. Schools should also plan on the provision of laptops to be used by the teachers and computer laboratories where teachers could come and share their biology work with pupils. After lessons schools should also provide data bundles for teachers to share work with pupils.

3. Parents should also provide cell phones and buy data bundles during the COVID 19 era so that biology online lessons are possible and syllabus coverage will not be slowed down. This will also keep the pupils busy so that they continue to show seriousness in their school work 

4. Schools are also encouraged to build more laboratories so that many pupils are accommodated without being crowded to prevent the spread of the disease. Those schools with laboratories are also encouraged to equip them with materials so that biology experiments can be done without difficulties.

5. Schools are also encouraged to build more classroom blocks to reduce overcrowding and in case of splits pupils will have somewhere to be accommodated and biology lessons will not be disrupted. Schools are also encouraged to reduce their enrolments for biology pupils at O level in order to reduce the demand of materials so that pupils will have more practice.

6. Schools are also encouraged to include in their budgets provision of masks to their pupils though most schools provided, masks and sanitizers to their members of staff. This will increase the frequency of biology lessons attendance as most pupils will not be returned home due to failure to put on masks.

7. Schools are also encouraged to invest in solar power in case of power cuts teaching and learning of biology will not be interrupted. 

8. Ministry of Primary and Secondary Education should establish zero rating biology educational resources on internet, prepare online biology teaching and biology learning resources, and also grow ICT infrastructure.

9. The ministry of primary and secondary education should also provide training of biology teachers on technology based education during the COVID 19 crisis.

10. The Ministry of Primary and Secondary Education should also introduce biology related radio broadcasting and as well biology television teaching.

11. The Ministry of Education should also try to connect schools to internet and this will assist in the teaching and learning of biology at O level.
References

Akhtar. I (2016) Research in social Science: Interdisciplinary Perspectives pp 17 (1st ed). Social research foundation Kanpur India.

Alonso – Zaldivar. R., Bums. R., Fox. B. (2020) State demand ventilators as feds ration limited supply. USA News 

Anaekwe. M. C (2002) Basic research Methods and Statistics in education and Social science. Enugu. Podiks Printing and publishing Company

Babosova. R., Bartkova. A., Langraf. V., Vondrakara .M., and Sandanusova . A (2022) The impact and evaluation of COVID 19 pandemic on teaching of biology from perspective of Slovak school teachers. Educ. Sci 2022, 12, 292 http//:10. 3390/educ.scie.12050292

Basikuia. G., Kvavadze. D. (2020) Transition to online education in schools during SARS- COV-2 pandemic in Gorgia. Pedagogical Research, 5 (4), 10 http://doi.org/10.29333/pr/7937
Betteile, T., Ding. E., Molina. E., Pushparatnam. A., and Wilichowski. T. (2020) Three principles to support teacher effectiveness during COVID 19. Washington DC World Book.
Borich. S. D. (2004). Effective teaching methods 5th ed. New Jersey: Merrill, Prentice Hall.

Chamunogwa. A (2021) The impact of Covid 19 on socio economic rights in Zimbabwe. Zimbabwe peace project Harare.

Csachova, L., and Jureckova, M. (2020) Mathematics teachingin Slovakia during the COVID 19 quarantine season in spring of 2020. Open educ. Stud. 2020; 2, 285-294 (crossRef)

Daba, T., Anbassa,BN.K., Oda, B.K., and Dejefa, I. (2016) Status of biology laboratory and practical activities in some selected secondary schools and preparatory schools of Borena Zone, South Ethiopia, edu,Res.Rev,2016,11,1709 – n1718

Dhawan. S. (2020) Online Learning: A panacea in time of COVID 19 crisis. J. Educ.Technol.syst 2020 49, 5 – 22

Frey, T. (2008) Determining the impact of online practicum facilitation for in-service teachers. J. Technol. Teach. Educ. 2008, 2008, 16, 181- 210
Gumbo. O., Gumbo. D., Musingafi. M., Nyaruwata. L. (2020) The impact of COVID 19 on children with disability: Case of Chiredzi south. Zimbabwe. Open journal of political Science. 12. 46 – 62. DOI:10.4236/ojps. 2022/004.
ILO (International Labor Organization) (2020). COVID 19 and the education sector. ILO Sector brief. Geneva Switzerland: ILO.

 Juanda, A., Shiding. A. S., Nasrudin. D (2021) Teacher learning management: Investigating biology teachers + pack to conduct learning during the COVID 19 outbreak J. Penfafak J. M. Indones 2021, 20, 48 - 59 

Meng. L., Hua, F., Bian. Z. (2019) (COVID 19): Emergency and future challenges for dental and oral medicine. J. Dent. Res 2020 (CrossRef (PubMed)

Mahere. S. (2021) COVID 19 Pandemic: Its impact on Universities and Schools. Zimbabwe Journal of Education and Research Vol 33. No 3

Martrez, J. (2020) Take this Pandemic moment to improve education. EduSource (2020). Available online:https://edusource.org/2020/take-this-pandemic-moment-to-improve-educ/633500
Muthuprasad. T., Aiswaya. S., Aditya. K. S., Jha. G. K (2021) Students perception and preference for online education in India during the COVID 19 pandemic. SOC.Sci. Humait. Open 2021, 3, 100101 (CrossRef) PubMed 

Niemi, H. M., and Kousa, P. A. (2020) A case study of students and teachers perceptions in a Finnish high school during the COVID 19 pandemic. Int. J. Technol.Educ.Scie.2020; 4, 352 – 369 (CrossRef) 

Nzewu. P. (2009) Biology methods. Natural Open University of Nigeria. Victoria Island. Lagos

Ogunniyi, M. B. O (2006) Teaching Science in Africa. Ibadan. Salem. Media

Peng. L., Yang. W., Zhang. D., Zhuye . C and Hong. L. (2020) Epidemic analysis of COVID 19 in China by dynamic Modelling arXiv preprint arXiv: 2002.06563

Punch, K. F (2004) Introduction to social research: Quantitative and qualitative approaches. London Sage

Rahman. A and Shaban. A. (2020) Coronavirus in Africa: Close to 8000cases, 334 deaths, 702 recoveries. Africa news.

Rajagolapan, I. (2019) Concept of Teaching. Shanlax International Journal of Education,vol 7 no 2, 2019, 5 - 8

Sahlberg. P. (2021) Does the pandemic help us make education more equitable. Educ.Res.Policy Pract (2021). 20, 11- 18 (CrossRef)

Sahu, P. (2020) Closure of Universities due to Coronavirus disease 2019 (COVID 19): Impact on education and mental health of students and academic staff. Cureus, 12, e7541 https://doi/10.7759/cureus.7541.
Schneider. R. M., Krajeik. J., and Blumenfeld. P (2005) Enacting reform based Science materials. The range of teacher enactment in reform classroom. Journal of research in Science Teaching. The official Journal of the National Association for research in science teaching 42(3)283 – 312 https://doi.org/10.1002/tea.21022
 Sieber, J. A. (2009) Planning ethically responsible research. In Bickman, L and Rog, D.J (eds). The sage handbook of applied social research methods (pp 106-142) London Sage Wikipedia (accessed 2019).

Toquero, C. M (2020) Challenges, opportunities, for higher education amid the COVID 19 Pandemic. The Phillipine Context. Pedagogyu. Res.2020, 5,m emoo63 (CrossRef)

Tufail, I., and Muhammad . K. M (2020) Teaching Methods preferred by school Science teachers and students in classroom. DOI:10.20319/piftel.2020.42.332347. 

TZifepolulos, M. (2020) In the shadow of Coronavirus : Distance Education and digital literacy skills in Greece, International Journal of Social Sciences and tech, 5

UNESCO 2020 (United Nations Education Scientific and Cultural Organisation) (2020a)  COVID 19 Educational disruptions and response. Retrieved from https://en.Unesco. Org/new/covid 19 – educational disruptions and response 13 April 2020

World Health Organisation (WHO) (2020) What is Coronavirus (COVID 19)?

Yosef. R., Talker. S., and Sadeh. I (2021) Effect of COVID 19 closures and distance – learning on biology. Research projects of high school students in Israel, Educ. Sci. 2021. 11. 716. http://doi.org/10.3390/educil.110716
APPENDICES
APPENDIX I
TEACHERS QUESTIONNAIRE

I am Machingura Mhazo a HBSCED Biology student at Bindura University of Science Education. I am carrying out a research on the impact of COVID 19 on the teaching and learning of Biology at “O” level, in Harare. Your experience and opinion are of great importance to this research. May you kindly assist by responding to the questions that follow. Please be assured the information gathered in this research shall be treated with confidence and will used strictly for the purpose of this research.

Instructions

(a) Use a tick(s) on closed ended questions in the chosen box or boxes to make your response

(b) Use phrases or short answers on questions 8 – 12 to express your opinions.

Personal background Information

1. Age                  

	21 - 30
	

	31 - 40
	

	41 - 50
	

	51+
	


2. Gender     
                                male                                                   Female      

3. Teaching experience

	10 yrs 
	

	10 –20
	

	21 - 30
	


4. Academic Qualifications

          Certificate                            Diploma                      Degreed                         Masters


5. Does your school have a laboratory?                              Yes                                No


6. Is the laboratory equipped for experiments                     Yes                                  No


7. Does your school have internet?                                       Yes                                  No             

8. List the common teaching methods you relied upon before the COVID 19 era when teaching O level biology.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

9. Were you teaching during the COVID 19 era and if yes, which methods did you use in the teaching of O level biology?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10. What are the challenges you faced during the COVID 19 era in the teaching of O level biology at your school.

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

11. What challenges do you think pupils at your school faced in the learning of O level Biology during the COVID 19 era?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
12. What do you suggest can be done to enhance teaching and learning of O level biology at your school during this COVID 19 era?

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

APPENDIX II
QUESTIONNAIRE FOR PUPILS

I am Machingura Mhazo a HBSCED Biology student at Bindura University of Science Education. I am carrying out a research on the impact of COVID 19 on teaching and learning of Biology at “O” level, in Harare. May you kindly assist by responding to the questions that follow. Please be assured the information gathered in this research shall be treated with confidence and will be used strictly for the purpose of this research.

Instructions

(c) Use a tick(s) on closed ended questions in the chosen box or boxes to make your response

(d) Use phrases or short answers on questions 6 – 9 to express your opinions

Personal background Information

13. Age                   

	10 - 15
	

	15 - 20
	


14. Gender     
                                male                                                   Female                                                       


15. Does your school have a laboratory?                              Yes                                No


16. Is the laboratory equipped for experiments                     Yes                                  No


17. Does your school have internet?                                       Yes                                  No             

18. List the common teaching methods used by your teacher before the COVID 19 era when learning O level biology.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

19. Were you learning biology during the COVID 19 era and if yes, which methods were used by your teacher in the teaching of O level biology?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20. What are the challenges you faced during the COVID 19 era in the learning of O level biology at your school.

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
21. What do you suggest can be done to enhance learning of O level biology at your school during this COVID 19 era?

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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