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ABSTRACT 

The aim of this study was to investigate the effects of using improvised instructional 

materials on Grade 11 learners’ achievement in Biology at a selected school in 

Omuthiya circuit, Oshikoto region. The study also sought to uncover how improvised 

instructional materials contribute to learners’ achievement in Biology and the views of 

the learners in the experimental group on the effect of using improvised instructional 

materials in the teaching and learning of Biology. The study employed a mixed-method 

approach which used a qualitative case study and a quasi-experimental design. The 

population of this study was all nine (9) secondary schools in Omuthiya circuit with a 

population of about 758 learners. Purposive sampling method was used to select one 

secondary school that offers Biology from nine secondary schools in the circuit. The 

selected school had one Grade 11 class with thirty (30) learners doing Biology, which 

were then further randomly divided into two groups (Experimental group and Control 

group). This was done by picking pieces of papers mixed up in jar written their names. 

The first fifteen names picked were placed in group A, while the remaining fifteen 

were placed in group B. A Biology Achievement Test (BAT) of a pre-test and post-test 

was used to gather quantitative data, while focus group discussions were used to collect 

qualitative data. Furthermore, data were analysed using Microsoft Excel and thematic 

data analysis. Triangulation was also used to allow validation of data through a cross-

verification of findings from qualitative and quantitative approaches. 

The key findings of the study show that using improvised instructional materials in the 

teaching and learning of Biology has a positive effect on Grade 11 learners’ 

achievement in that subject. In addition, it was established that improvised 

instructional materials help learners to understand the content easily because it brings 

fun to the lessons and learners are familiar with the materials being used. The findings 
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further revealed that improvised instructional materials provide learners with an 

opportunity to visualise the subject content being taught, which then makes it easy for 

learners to remember the content. However, the study revealed that some of the 

improvised instructional materials can be dangerous depending on the materials they 

are made from. The study recommends that the Ministry of Education Arts and Culture 

invest more in procuring the usual traditional instructional materials as well as 

acquiring and supplying more raw materials that teachers can use at schools to make 

improvised instructional materials. In addition, the Biology Senior Education Officers 

should facilitate workshops to train teachers on the needed skills in setting up 

improvised instructional materials and precautions that teachers need to be aware of 

when dealing with such materials. 

Key words: Improvised instructional materials; Experimental group; Control group; 

Achievement; Biology; Learners 
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CHAPTER 1: INTRODUCTION 

1.1 Introduction 

This section introduces the study concerning the effects of using improvised 

instructional materials on Grade 11 learners’ achievement in Biology on the topic of 

“Gas exchange in humans” in a selected school in Omuthiya circuit, Oshikoto region. 

It presents the background of the study, statement of the problem, research question, 

hypothesis, significance of the study, limitation of the study, delimitation, and 

definitions of terms. 

1.2 Background of the study 

Biology is one of the basic sciences whose teaching and learning are globally 

acknowledged as influential in learners’ everyday lives (Ibrahim et al., 2019). Mayr 

(2004) indicated that Biology functions as a significant viaduct that connects physical 

sciences and humanities; therefore, the philosophical foundation of Biology is 

specifically important in explaining mind and consciousness. Historically, major 

improvements in biological sciences have presented answers to social and economic 

challenges (National Research Council [NRC], 2009). At the same time, these 

challenges guide science to focus on critical societal needs that will eventually lead to 

the foundation of countless new products and industries (NRC, 2009).  

Through curriculum reform, the Ministry of Education, Arts and Culture (MoEAC, 

2016) advocated for a curriculum that directs basic education to the realisation of 

Namibian Vision 2030 that is promoting for “a prosperous and industrialised Namibia, 

developed by her human resources, enjoying peace, harmony and political stability” 

(p. 2). Moreover: 
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Namibia Vision 2030 sees Namibia developing from a literate society to a 

knowledge-based society where knowledge is constantly being acquired and 

renewed and used for innovation to improve quality of life. A knowledge-based 

society requires people who are healthy, well-educated, skilled, and pro-active, 

and who have a broad range of knowledge-based abilities. This needs a high 

level of human resource development, and basic education provides the 

foundation for human resource development for the society of the future. 

(MoEAC, 2016, p. 2) 

The MoEAC (2016) further alluded that Natural Sciences (Biology included) in the 

Namibia Senior Secondary Certificate Ordinary (NSSCO) should be an area where 

learning adds to the foundation of a knowledge-based society by equipping learners 

with skills and knowledge to generate hypotheses, observe and investigate 

scientifically. The NSSCO is a two-year course (grades 10-11) whereby learners write 

an examination at the end of the course level to meet the requirements for the National 

Curriculum for Basic Education (NCBE) that is approved by the National 

Examination, Assessment and Certification Board (NEACB) (MoEAC, 2018).  In 

NSSCO Biology, the MoEAC (2018) points out three main assessment objectives, 

namely: “(a) knowledge with understanding – focused on what learners need to recall 

and understand, (b) handling of information, application and solving problems, and (c) 

practical skills and ability – that involve applying skills in real-world tasks” (p. 3). 

However, it is strongly advised that the assessment objectives must be achieved 

through a proper curriculum implementation that includes the use of the learner-

centred approach in the teaching and learning process (MoEAC, 2018). Bremner 

(2021) defined learner-centred education as a type of learning where learners are 

actively involved in the teaching and learning process rather than being seen as empty 
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vessels that wait to be filled with knowledge from teachers; therefore, teachers are seen 

as facilitators. Furthermore, suitable teaching methods and instructional materials shall 

be used to ensure the objectives are met based on the learners' needs (MoEAC, 2018). 

According to Igiri and Effiong (2015), instructional materials are items that a teacher 

can use to create a clear picture in conveying information to learners during the 

teaching and learning process. In addition, Ibrahim et al. (2019) explained that 

instructional materials are significant in ensuring that there is effective interaction 

between teachers and learners in the process of teaching and learning.  

In Namibia, secondary schools are battling a lack of funds to buy the instructional 

materials that teachers and learners need to carry out the learning process (Hamunyela 

et al., 2022; Nghishongwa, 2017). Verner et al. (2022) who investigated the challenges 

affecting Grade 12 learners’ performance in NSSCO Biology in the //Kharas region, 

Namibia found that “out of twelve (12) teachers that took part in their study only three 

(3) agreed that there are laboratory equipment in their Biology laboratories” (p.70). 

inadequacy of teaching and learning resources in Namibian schools more specifically 

those in remote areas remains as one of the factors leading to a low learners’ 

performance rate (Muyoyeta et al., 2018; Ndjangala etal., 2021). However, Enenya 

and Muhammad (2018) indicated that in the absence of standard instructional 

materials, teachers and learners tend to use improvised instructional materials to meet 

the subject objectives. Improvisation is defined as the act of using available materials 

from the local environment in the process of teaching and learning (Okeke, 2019). 

For this study, the secondary school where the study was conducted is a school in 

remote area situated 14 km away from Omuthiya town. With an enrolment of 427 

learners in total and it is operating from pre-primary to grade 11. Furthermore, due to 

no hostel provision at the school, all learners commute daily from their houses. The 
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researcher observed that the school lacked various infrastructures such as, an 

administration block, a library, laboratory rooms and standard instructional materials, 

just to mention a few. Based on those circumstances, teachers tend to rely more on the 

use of traditional instructional materials such as textbook and chalkboard in the process 

of teaching and learning. Also, the circumstances led to teachers delivering most of 

their lessons in theory method even in topics where more practical work could help to 

achieve the targeted learning objectives. However, despite all odds the school managed 

to come 3rd in the circuit for the 2023 academic year results for National Senior 

Certificate Ordinary level (NSSCO). 

As a Biology teacher for several years now, I have noted with serious concern about 

the lack of teaching resources especially in schools situated in remote areas and how 

this affects the provision of quality education for our learners. Through my teaching 

of Biology and my participation in curriculum development activities at the Circuit 

level, I have not only come to experience the shortage of teaching resources, and the 

frustration associated with that for both teachers and learners, but I have also 

developed a special interest in trying to understand how Biology teachers can use 

improvised instructional materials to influence learners’ achievement.  This study is, 

therefore, important because it has real-life relevance to me as a Biology teacher in 

one of the remote secondary schools in Namibia. Hence, this study sought to 

investigate the effects of improvised instructional materials on Grade 11 learners’ 

achievement in Biology at a selected school in Omuthiya circuit, Oshikoto region. 

1.3 Statement of the problem 

Different researchers have noted that the improvisation of teaching materials brings 

about a reduction in costs in education, it encourages learners to develop creativity and 

helps teachers to maintain and grasp learners’ interest towards Biology (Ibrahim et al., 



5 

 

2019; Ibrahim et al., 2021). A study on improvised experimental materials for Science 

in Rwanda by Ndihokumboyo (2016) found that improvisation in science gives a better 

way of knowledge attainment through doing, where learners are provided with an 

opportunity to learn hands-on with low wasted materials in their environments. 

However, it was also observed that teachers lack skills in how to create and use 

improvised instructional materials (Ndihokumboyo, 2016). Furthermore, Verner et al. 

(2022), in a study conducted in the //Karas region of Namibia on the challenges 

affecting grade 12 learners’ performance in Biology, found that a lack of instructional 

materials contributes to the high-rate failure in NSCASS Biology. The same study 

recommended that teachers and learners need to adopt the act of improvisation in 

instructional materials to improve the passing rate. However, there is no study done in 

Namibia on the effects of improvised instructional materials on the achievement of 

learners in Biology. Therefore, this study sought to explore the effects of improvised 

instructional materials on Grade 11 learners’ achievement in Biology at School X in 

Omuthiya Circuit. 

1.4 Research question 

This study was guided by the following research question: 

1. What are the effects of using improvised instructional materials on the Grade 

11 learners’ achievement in Biology at School X in Omuthiya Circuit? 

1.5 Sub-research questions 

1. How do improvised instructional materials contribute to learners’ achievement 

in Biology? 
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2. What are the views and experiences of learners in the experimental group on 

the effects of using improvised instructional materials in the teaching and 

learning of Biology? 

1.6 Hypotheses 

Based on the research question, the following hypotheses were tested: 

𝐇𝟎  There is no statistically significant difference in the performance of the Grade 

11 learners’ achievement in Biology between those taught with improvised 

instructional materials and those taught using the usual traditional method.  

𝐇𝟏    There is a statistically significant difference in the performance of the Grade 

11 learners’ achievement in Biology between those taught with improvised 

instructional materials and those taught using the usual traditional method. 

The level of significance in testing the above hypothesis was as follows: If the p-value 

is less than or equal to the alpha (p ≤ 0.05) then the null hypothesis (H0) will be 

rejected.  However, if the p-value is greater than alpha (p ≥ 0.05) then the null 

hypothesis will be accepted.  

1.7 Significance of the study 

The Ministry of Education, Arts and Culture through its agencies such as the National 

Institute for Educational Development (NIED) may benefit from this study by realising 

the importance of using improvised instructional materials in the teaching and learning 

of Biology in Grade 11. The study’s recommendations may also provide vital 

information that can help Biology teachers with the planning, design and use of 

improvised instructional materials when teaching Biology in Grade 11. Furthermore, 

it is hoped that teachers will get to know the effectiveness of using improvised 

instructional materials towards the learning objectives of Biology. Learners’ interest in 

Biology might also be boosted which might then lead to improved performances in the 
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subject. Lastly, this study will contribute to Namibian literature on the effects of 

improvised instructional materials on learners’ achievement in Biology. 

1.8 Assumptions of the study 

In this study, the following assumptions were made: 

1. Learners taught with improvised instructional materials would achieve better 

scores than those taught with usual traditional instructional materials. This is 

because improvised instructional materials stimulate more knowledge and 

understanding in learners than usual traditional instructional materials. 

2. Improvised instructional materials can arouse learners’ interest in Biology, 

which would then increase learners’ achievement in the subject. 

3. Given that this was a mixed-method study, one might assume that the findings 

would be valid and reliable as the results are triangulated. 

4. During the discussions, the researcher assumed that the learners would provide 

answers honestly as they were guaranteed of confidentiality and their responses 

were safe. 

5. Information collected through the discussion would correlate with the results 

from the Biology Achievement test. 

1.9 Limitations of the study 

As far as the design is concerned, the research focused only on the effects of 

improvised instructional materials in Biology in Grade 11 at School X in Omuthiya 

Circuit, Oshikoto region. Therefore, the design of the study may limit the study in the 

context that its findings cannot be generalised to other schools in the circuit or 

countrywide. Moreover, since the data were collected after normal school hours, the 

study’s sample responses in the tests and the focus group discussions might have been 
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influenced by other environment-related conditions such as high temperature in the 

classroom which could make learners lose focus and respond to questions with the aim 

of finishing early to escape the heat. However, the researcher ensured that the control 

group and experimental groups were properly administered to minimise the influence 

of factors other than those that were under study, which might influence the validity of 

the study. Furthermore, due to tiredness, some learners left some questions 

unanswered. The effect of this on validity could be that the test scores or the discussion 

responses of those specific learners would not indicate their true reflection. To mitigate 

this, the researcher encouraged the participants to answer all the questions with 

honesty by explaining the importance of the study and its possible benefits to the 

subject of Biology. Also, a pre-knowledge assessment for all participants prior to 

groups placement was not conducted. However, the researcher made sure that all 

participants were placed in those two groups randomly to provide each participant with 

equal chance of being placed in any. Lastly, the study sample size was relatively small. 

The effect of this on validity could be that the test mean scores would not be able to 

show a statistically significant difference.  To mitigate this, the researcher carried out 

focus group discussions to get learners’ in-depth views about the use of improvised 

instructional materials.  

1.10 Delimitations 

To reduce time spent on the study, out of nine schools offering Biology in Grade 11 in 

Omuthiya Circuit, only one school was included in the study. The selected secondary 

school is one of the combined schools whose phase got extended to secondary schools 

due to the implementation of the revised curriculum for basic education in Namibia. 

The school is situated in the Omuthiya rural area, about 30 km away from Omuthiya 

town. Due to a lack of facilities, the school could only accommodate thirty learners in 
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Grade 11, of which all were doing Biology. Furthermore, there is only one teacher who 

is responsible for teaching Biology. Theory is the most used method of delivering 

Biology lessons at the school. The teacher responsible stated that they do not have 

enough materials to help them use other teaching methods since the school was 

recently handed a senior secondary phase (grade 10-11s). Although the school was 

purposively selected from the total nine secondary schools in the circuit, the distance 

from where the researcher resides and the selected school in comparison with other 

secondary schools in the circuit was one of the factors that made the school a suitable 

target source of data. Also, having known the school’s challenges when it comes to 

standardized instructional materials and teaching facilities, the researcher therefore 

found the selected school ideal to see the effect of improvised instructional materials 

on Grade 11 learners’ achievement in Biology. 

Moreover, the study covered only one topic from Biology which is Gas exchange in 

humans. This topic was specifically selected from the syllabus because of its content 

and objectives that are more practical. Hence, it gives a better assessment quality 

especially in discovering the effects of improvised instructional materials on learners’ 

achievement.  

1.11 Definitions of Terms 

In this research, the succeeding terms are defined as follows: 

Instructional materials: This term refers to apparatuses aimed at making teaching 

and learning meaningful and effective in a way that learners understand (Sale, 2016). 

Improvised instructional materials: This term refers to apparatuses that are created 

from materials from the environment and they are intended to ease instructions in the 

absence or shortage of standard instructional materials (Iji et al., 2014). 
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Standard instructional materials: This term refers to instructional materials that are 

sophisticated and are often imported (Omosewo, 2011). 

1.12 Brief overview of chapters 

Chapter 1 provides the background of the study, which investigated the effect of 

improvised instructional materials on Grade 11 Learners’ achievement in Biology at a 

selected secondary school in the topic of “Gas exchange in Humans”. The statement 

of the problem, research question, hypothesis, significance of the study, assumption of 

the study, delimitations, and definition of terms were also presented in this chapter. 

 Chapter 2 provides the theoretical framework that guided the study. It also presents 

the literature review based on instructional materials in teaching Biology, the 

importance of improvised instructional materials in teaching biology, and academic 

achievement in Biology and the factors influencing it. 

Chapter 3 presents the research method used to collect data in the study. It also presents 

the research design, the population, the sampling methods, pilot study, research 

instrument, the data collection procedures, data analysis, and ethical considerations.  

Chapter 4 presents the data analysed from the tests and the focus group discussions. 

Chapter 5 discusses the study’s findings that were presented in Chapter 4 in relation to 

the test’s findings and focus group discussions’ themes that emerged. 

Chapter 6 presents the summary of the study’s findings, conclusion and 

recommendations based on the study’s findings.  

1.13 Conclusion of the chapter 

This chapter presented the background of the study, statement of the problem, research 

question and hypotheses. In addition, the significance of the study, and the limitations 
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and delimitations of the study are also presented in this chapter. Also, the definitions 

of terms used in the study were presented in this chapter. The next chapter presents a 

literature review and a theoretical framework.  
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CHAPTER 2: LITERATURE REVIEW 

2.1 Introduction 

The theoretical framework that guided this study is presented in this chapter. It further 

presents the literature review on instructional materials in teaching biology, the 

importance of improvised instructional materials in teaching Biology, and the factors 

influencing academic achievement in Biology. 

2.2 Theoretical framework 

According to Osanloo and Grant (2016), a theoretical framework is a ground from 

which the studies’ knowledge is built. They further stated that the theoretical 

framework acts as an anchor that the researcher should use to generate a problem 

statement, the significance of the study, and to discover related literature. Therefore, a 

deeper and thoughtful understanding of the chosen theory is required. In this case, this 

study is informed by the Condition of Learning Theory, which was developed by 

Robert Gagne in 1965. The Condition of Learning Theory maintains that “There are 

different types of learning outcomes, each of which is best achieved through its 

specific instructional design, but also that there is a set of steps required every learning 

environment” (Gagne, 1965, as cited in Zimmerman & Schunk, 2002, p. 28). 

According to Richey (2000), the Condition of Learning Theory is cemented around 

four principles namely: 

1. Different instruction is required for different outcomes. 

2. Events of learning operate on the learners in ways that constitutes the 

condition of learning. 

3. The specific operations that constitutes instructional events are different for 

each different learning outcomes. 



13 

 

4. Learning hierarchies define what intellectual skills are to be learned as a 

sequence of instruction. (p. 94) 

As a result, nine instructional events and corresponding cognitive processes have been 

outlined in the theory (Richey, 2000). However, these events must satisfy and avail the 

needed conditions for learning and aid a program for designing instructions and 

choosing relevant instructional materials (Twitchell et al., 1990). The table below 

shows Gagne’s nine events of instructions.   

Table 2.1 

Gagne's 9 events of instruction (Gagne & Medsker, 1996, as cited in Ullah et 

al., 2015, p. 536). 

EVENTS  ACTION MENTAL PROCESS 

1. Gaining attention Use questions, pictures, or 

relevant scenarios 

Reception  

2. informing learners 

of the objective 

Tell learners what they 

will be able to do after 

learning 

Expectancy 

3. stimulating recall 

of prior 

knowledge 

Ask for recall of prior 

relevant knowledge  

Retrieval to work memory 

4. Presenting the 

content 

Structured display of the 

contents to be learned 

Selective perception 

5. Providing learning 

guidance 

Use mnemonics, 

elaborations, pictures, 

graphs 

Semantic encoding 

6. Electrifying 

performance 

Ask learners to perform Responding 

7. Provide feedback Give feedback Reinforcement  

8. Assessing 

performance 

Additional learners’ 

performance with 

feedback 

Retrieval & reinforcement 

9. Enhancing 

retention and 

transfer 

Ask learners to apply 

knowledge in real life 

scenarios 

Retrieval & generalisation 

 

Alluh et al. (2015) concluded that Gagne’s nine events of instruction bring about a 

significant framework that can be used in teaching sessions and can lead to 



14 

 

improvement in teachers as well as in learners due to better understanding. This study 

investigated the effects of using improvised instructional materials on learners’ 

achievement. Thus, this theory fits this study in the context that it emphasized on 

gaining learners’ attention as one of its instructional design events which can be 

achieved by providing a proper introduction that can be assisted with instructional 

materials such as pictures, simulations or any other stimulating instructional materials.  

Furthermore, its fifth instructional design event further emphasized that teachers 

should provide learning guidance by using observable instructional materials to best 

achieve the learning objectives (Cooperman, 2007). However, due to lack of 

instructional materials in schools in remote areas in Namibia, teachers tend to come 

up with improvised instructional materials to mitigate the problem at hand (Uugwanga, 

2020). In doing so, the teacher can then make use of Conditions of Learning nine 

events of instructional design to come up with the improvised instructional materials 

that best suit the content, learners, and the environment. Furthermore, when a teacher 

is developing the desired improvised instructional materials, he/she is responding to 

an environmental condition which is the lack of standard instructional materials. This 

is in parallel with the Biological Science Curriculum Study (BSCS) 5E model which 

aim to solve instructional design problem in science and to ensure that science lessons 

deliver what they are intended to deliver by applying; engagement, explanation, 

elaboration, and evaluation (Bybee et al., 2006).  

2.3 Literature review 

2.3.1 Importance of improvised instructional materials in teaching of Biology 

A study conducted in the Khomas region, Namibia about factors affecting grade 12 

learners’ academic achievement (Muyoyeta, 2015) found that shortcomings in 

instructional materials (specifically standardised instructional materials) contributes to 
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low academic achievement of learners in NSSCO Biology. In that study, some 

participants suggested improvisation of instructional materials as one of the methods 

they employ to mediate the lack of standard instructional materials in schools. 

Furthermore, Aina (2013) maintained that current monetary fluctuations and economic 

decline around the world continue to make it difficult for countries to properly finance 

education, thus schools lack standard instructional materials. However, alternative 

materials need to be found to meet the desired objectives (MoEAC, 2016). The 

ministry further urged teachers in Natural Sciences to be more innovative and skilful 

in coming up with their own instructional materials that are linked to practice.  

Many science teachers who lack the skills and knowledge to design and set up 

interactional materials keep using theory persistently as the only learning method 

(Okeke, 2019). Johnson (2004, as cited in Ahmed, 2008) strongly advised that 

inadequacy of instructional materials should not be used as an excuse by teachers for 

normalising both poor performance in teaching and non-teaching. Piaget (1957, as 

cited in Ayua, 2011) asserted that science cannot be taught or learned with theory alone 

without practice, rather use them both to accommodate all learners based on their 

cognitive levels. Piaget further identified the four stages of cognitive development 

where he explained that children have different age levels of thinking at different ages, 

hence theory and practice together help children to acquire more knowledge than each 

one on its own.  

Bomide (2007) classified improvised instructional materials into two types based on 

their material purposes, namely, Role substitution – the modification of the standard 

instructional materials; and Role simulation – designing an actual instructional 

material due to a lack of the needed instructional materials. In Biology, improvised 

instructional materials promote the use of technology in science, hence making lessons 
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lively and fun (Nnorom & Obianuju, 2021). Moreover, improvised instructional 

materials enforce creativity in teachers and learners, thus they function as a foundation 

for indigenous technology and innovation in the subject (Nnorom & Obianuju, 2021). 

Furthermore, improvised instructional materials pave the way to minimise 

equipment/apparatus loss and the birth of an inexpensive strategy for broadening the 

scope of enquiry (Ahmed, 2008). 

Attah (2014, as cited in Ibe et al., 2021) stated that improvised instructional materials 

have proven to be more helpful to learners in improving their performances in subjects 

than standard materials could do. He reasoned that improvised instructional materials 

promote hands-on learning, and it is also important for learners’ high retention of what 

they learned. A couple of things can influence how a learner learns and their retention 

of what they have learned in a subject; this includes prior knowledge, instructional 

design, the teacher, and the instructional materials techniques used (Popova et al., 

2014). Similarly, Mboto et al. (2011) found that improvised instructional materials turn 

out to be more effective for learners, helping them to remember conceptual ideas 

compared to other materials. Improvisation is one of the efficient ways of gaining 

knowledge by doing, where learners have the chance to explore their surrounding and 

make use of available media in their society (Ndihokubwayo et al., 2018).  

A study conducted by Dwinando et al. (2020) recommended that teachers should come 

up with improvised instructional materials that are based on societal context rather 

than national context, for learners to get more knowledge about their local wisdom. 

Different researchers (Chinna, 2010; Ibrahim et al., 2019; Obi & Obi, 2019) 

emphasised that improvisation in Biology encourages learners’ ability of creativity, it 

increases learners’ familiarity with materials in their society and strengthens enquiry, 

discovery, and experimental methods in science. According to Iji et al. (2014), 
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improvised instructional materials bring more intense, enjoyment, as well as full 

participation of learners in the lesson. However, many teachers struggle to set up and 

choose the right improvised instructional materials when they are teaching Biology 

due to a lack of training from responsible institutions (Ahmed, 2008; Mboto et al., 

2011; Obi & Obi, 2019). Therefore, teachers need to be trained on how to improvise 

using real alternative materials that they can find locally in their areas, hence more 

workshops need to be initiated (Ibe et al., 2021; Obi & Obi, 2019). However, safety 

should be prioritised when using these improvised instructional materials in 

demonstrations and practicals, hence their materials should not be hazardous to 

learners in any way (Ibe et al., 2021). 

2.3.2 Instructional materials in teaching of Biology 

Biology as part of Natural Sciences serve as a subject through which one can discover 

the mysteries of the physical world and its basic laws; therefore, teachers are 

encouraged to create a science classroom that is creating excitement and promoting 

learning with classroom displays and proper instructional materials (MoEAC, 2019). 

Previous literature indicated that teaching should not be seen as a pool of knowledge 

being passed on to learners in a subject but rather include professional competency 

within facilitators using instructional materials, methods and strategies that influence 

learners’ behaviours (Sale, 2016). Furthermore, Ibrahim et al. (2019) stressed that in 

Biology, teaching and learning cannot occur effectively if there are no engagements 

between learners, teachers, and the environmental resources. Hence, the biology 

curriculum must be drawn up in such a way that can allow teachers as facilitators to 

plan their lessons and give activities that are learner centred.  

According to Amadioha (2009), instructional materials refer to other ways of 

communications that a subject teacher can use to cement content in the process of 
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teaching and learning. Nwike and Catherine (2013) defined instructional materials as 

“different teaching aids or apparatus which a classroom teacher employs to facilitate 

his or her teaching for the achievement of the stated objectives” (p. 103). These 

materials consist of low objects that learners and teachers are locally familiar with 

(Ibrahim et al., 2019). The Natural Sciences Policy Guide (MoEAC, 2019) stated that 

different prescribed textbooks and laboratory materials that teachers and learners can 

use as teaching and learning materials are available in government catalogues. 

However, it is the responsibility of the government and school to provide suitable 

teaching materials (MoEAC, 2019).  

Effective teaching should not only boost learner’s interest in the subject, but their 

performance in that subject too. Therefore, teachers must use instructional materials 

when delivering lessons to boost learner’s interest in the subject (Nwike & Catherine, 

2013).  

Instructional materials constitute of tangible products, which can be used by 

learners. During such usage, a learner interacts with the material. Such 

interaction may entail that a leaner manipulates the instructional material and 

expresses his/her views about the problem and idea encapsulated in the 

material. Then, any feedback obtained from such usage informs the teacher 

(which is the source) the extent to which a learner has attained an instructional 

objective. (Amadioha, 2009, p. 61) 

Although inadequate instructional materials still is one of the main challenge in 

Namibian schools, the government through the MoEAC must aim to solve that 

problem by availing more funds to schools to improve learner’s achievement in 

subjects (Hamunyela et al., 2022). Different researchers (Amadioha, 2009; Amos et 
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al., 2022; Baidawi, 2016; Ibrahim et al. 2019) asserted that instructional materials are 

important in such a way that they provide a high determination because of their 

experience to realistic object; therefore, it leads to permanent learning. Bulusan (2019) 

urged that it is important for the instructional materials to be authentic in a way that is 

relates to the learners’ environment and seek to get learners’ interest. Furthermore, 

science facilitators and learners agreed that instructional materials are convenient in a 

way that they support the teaching process as well as academic gain; therefore, science 

teachers must use improvised instructional materials to enhance knowledge gain 

(Asrizal, 2018). However, Amos et al. (2022) cautioned that “instructional materials 

must be designed and chosen based on the subject objectives, the learners’ characters, 

and the extent to which the materials expected to be practical” (p. 21). 

Instructional materials are divided into three groupings based on the characters they 

present: “audiovisual instructional materials, audio instructional materials, and visual 

instructional materials” (Amos et al., 2022, p. 22). 

2.3.2.1 Audio-visual instructional materials 

On its own, audio-visual is a combination of view and hearing media (Hamdani, 2011 

as cited in Fuady & Mutalib, 2018). When using audio-visual as instructional material, 

the teaching and learning process becomes easier, more understandable, and optimal 

for learners, therefore its effectiveness in teaching can be seen through learners’ 

enjoyment during the instruction (Fuady & Mutalib, 2018). According to Ashaver and 

Ingyuve (2013), audio-visuals help teachers in solving physical problems when it 

comes to presenting the subject content. That is to say, the difficulty of distance and 

communication would be broken by bringing the necessary slides, filmstrips, and 

projectors about a certain culture or country into the classroom. Furthermore, a study 

conducted by Olawale (2013) about the use of instructional materials for effective 
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learning of Islamic studies showed that “the use of audio-visuals in teaching leads to 

learners’ improvement in a subject by seizing picture subjects. In the study, the results 

showed that the experimental group achieved 83.24% compared to the control group 

which managed only to achieve 49.43%.” (p. 31). However, Fuady and Mutalib (2018) 

cautioned that audio-visual should be used properly to avoid misinterpretation and 

skewed attention from learners that leads to zero understanding. 

According to Amos et al. (2022), audio-visual instructional materials help with 

hearing, sight, and touch senses. Further, line sound film, television, and tape recorders 

are some of the audio-visual devices that teachers can use in Biology during 

the instruction process. Ojelade et al. (2020) explained that audio-visuals are very 

influential on the learner’s achievement in sciences. They cause learning experiences 

to be more live because of the images and animations that make content easier to 

comprehend (Ojelade et al., 2020). Based on that, it is therefore recommended that 

teachers need to be encouraged more to use audio-visual as instructional materials. 

Also, the government and its educational institutions must provide materials and 

workshops that can train teachers about these types of instructional materials (Ojelade 

et al., 2020). 

2.3.2.2 Audio instructional materials 

Audio instructional materials appeal to the sense of hearing only, and they can be radio, 

audio tape, and tape recording (Oladejo at el., 2011). In addition, Amos et al. (2022) 

emphasised that audio instructional materials are important due to their capability to 

be used for many purposes starting from transferring verbal information to enhancing 

the intellectual and motor ability in learners. They further stressed that audio materials 

are easy to use, and they are inexpensive, hence teachers can easily acquire them. 
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2.3.2.3 Visual instructional materials 

Amos et al. (2022) described visual materials as devices that enhance learning by using 

the body senses of sight, touch, and scent; for example, chalkboard, charts, posters, 

and graphics. Baidawi (2016) explained that the presence of visual materials provides 

a complete learning experience which then brings about creativity in learner’s 

thoughts, of which they can eventually use to express themselves. Furthermore, 

Baidawi (2016) outlined that there are four types of visual materials: (a) Printed 

materials, which include any material that is printed such as books and posters; (b) 

Realia materials, based on showing learners real objects in the classroom such actual 

animal, plants leave or slides; and (c) Overheard transparency (OHT) and Liquid-

crystal display (LCD), which involves using video to explain the content. 

2.3.3 Factors influencing academic achievement in Biology 

Academic achievement represents subject objectives that determine the extent to 

which a learner has performed in a certain instructional environment, school, college, 

and university (Steinmayr et al. 2014). In most countries, school systems are structured 

in a way that they define cognitive goals such as critical thinking and understanding 

across almost all subject areas (e.g. science, mathematics, history); therefore, 

the academic achievement should be seen as a multifaced exercise which consists of a 

few domains (Steinmayr et al., 2014). Moreover, Kpolovie et al. (2014) defined 

academic achievement as “the ability of the student to study and remember facts and 

being able to communicate his knowledge orally or in a written form even in an 

examination condition” (p.73). According to Adak (2017), academic achievement is 

the performance or the scores that a learner gets against the main objectives in a 

specific theme or topic. Juned et al. (2020) described the academic achievement as a 

construct goal that intends to close the gap between the intended objectives of Biology 
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and general life objectives. Steinmayr et al. (2014) further indicated “that academic 

achievement can be measured using the Grades Point Average (GPA) or any type of 

assessment, of which most of them are designed to determine the progress of a learner 

to the next grade” (p. 12). 

Wiesnerova and Vojtkova (2012) defined assessment as a means of gathering 

information about the learner’s progress in the acquisition of knowledge and 

understanding in teaching and learning. According to MoEAC (2018), learners doing 

Biology in grade 11 need to be assessed based on the assessment objectives in the 

subject. The same document further stated that the assessment must aim to engage a 

learner at a personal, social, economic, environmental, and technological level. 

Therefore, learners must be able to illustrate the assessment objectives based on the 

subject content and skills outlined by each assessment objective. In addition, 

assessment must have the responsibility of making sure that learners are able to 

communicate clearly and logically (MoEAC, 2018). The MoEAC (2018) indicated that 

“different types of assessment such as, formative assessment, summative assessment, 

continuous assessment, and diagnostic assessment can be used in Biology to grade 

learners (A, B, C, D, E, F or G) A being the highest and G the lowest” (p. 28). 

Formative assessment, this assessment is ongoing, it is what a teacher does daily, and 

it involves giving learners feedback on their progress in the learning process 

(Wiesnerova & Vojtkova, 2012). This type of assessment does not only give learners 

feedback, but it also helps teachers to know if their strategies, methods, and 

instruments are effective towards the assessment objectives (Wiesnerova & Vojtkova, 

2012). Meanwhile, summative assessment is the assessment that is applied at the end 

after a period of teaching and learning, they can be written at the end of the academic 

term (Kibble, 2017). Summative assessment is mostly used to judge learners. For 
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instance, it can be used as a tool of promoting them from one course to another (Kibble, 

2017). Diagnostic assessment focuses on measuring learner’s prior knowledge about 

the subject, and to avail information about a learner’s cognitive strength and 

weaknesses (Leighton & Gierl, 2007). 

Different researchers (Hamunyela et al., 2022; Muyoyeta, 2018; Nghishongwa, 2017) 

discovered that different factors continue to influence learner’s achievements in 

subjects. These factors range from learner-based factor (indiscipline, lack of 

motivation, and loss of interest) to teacher-based factors (teacher’s low expectation, 

teacher’s workload, teacher’s competency, and methods used), and school-based 

factors (lack of instructional materials, and large syllabus content for Biology). 

2.3.3.1 Teacher based-factors and school-based factors. 

A study conducted by Kimani et al. (2013) in Kenya discovered that “teachers largely 

influence learners’ academic achievement, and a teacher’s workload is one of the 

factors that affect a teacher's effectiveness in teaching and learning” (p. 67). Similarly, 

Verner et al. (2022) concluded that “high workload and teachers’ narrow knowledge 

about the subject content are a few of the challenges contributing to a low-performance 

rate of learners in NSSCO Biology in //Kharas region” (p. 14). Heavy workloads cause 

teachers not to provide enough activities, tasks, and tests to learners. As a result, 

learners got to perform below the expected objectives in that specific subject 

(Gwambombo, 2013). Moreover, Gwambombo (2013) uncovered that allocating 

a large group of learners to a teacher causes a heavy workload, and it is mainly caused 

by a lack of qualified teachers and monetary means in education systems.  

According to Fortsch et al. (2018), a teacher’s professional knowledge influences 

learners’ performance in a subject. Therefore, having enough academically and 
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professionally qualified teachers in the education system is very important because the 

knowledge they possess can be crucial in ensuring high academic achievement of 

learners in their subjects (Aina & Olanipekun, 2015). Hence, it is recommended that 

proper and informative workshops need to be facilitated, together with consultations 

with retired experienced teachers on how to overcome challenges faced by the current 

teachers and schools (Aina Gwambombo, 2013; Kimani et al., 2013; Aina & 

Olanipekun, 2017). 

2.3.3.2 Learner based factors. 

The MoEAC (2016) encourage teachers as implementers to enforce the learner-centred 

approach, where learners are more involved and responsible for their studies. Despite 

that call, different learner-based factors continue to hinder teaching and learning, 

which later consequently affect learners’ academic performance in schools (Muyoyeta, 

2018). Tus et al. (2020) highlighted that academic achievement of learners varies based 

on each learner excess energy he/she puts in; thus, their ability and action determines 

their progress in education. Discipline and lack of motivation and support from parents 

stands as some of learners related factors that has an impact on their academic 

achievement (Siachifuwe, 2017).  

2.3.3.3 Learner’s discipline 

According to Ehiane (2014), discipline portrays the school in a good image by 

producing products that are ready for the future; therefore, bad behaviour is often 

eliminated when learners are well mannered. “ 

The implementation of effective discipline at school is key for the learners in 

the journey to adulthood. Parents often have no choice but to enrol their 
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children in a school with good discipline, which often leads to better academic 

achievement performance (Ehiane, 2014. p. 181) 

Every nation grows with the force and brilliant minds of their young generation; hence 

it is of significance to see to it that the young generation is taken care of with a proper 

education system and are prepared and preserved for the near future (Ofori et al., 

2018). In contrary to what is expected from the young generation, Muyoyeta (2018; 

Neshila, 2018; Verner et al., 2022) found that the indiscipline in learners contributes 

to poor academic achievement of learners in schools. In their study, Verner et al. (2022) 

point out that some participants responded with disappointment regarding learners 

who misbehave during instruction, where some even go to the extent of walking out 

of the class and dodging pre-arranged classes.  

Furthermore, Ofori et al. (2018) asserted that “a classroom where a teacher is unable 

to maintain law and order will be chaotic. This may lead to low academic achievement 

and unhappy learners” (p. 110). Ofori et al. (2018) further indicated that “major 

indiscipline in schools is caused by broken homes, poor financial support from parents, 

wrong influence from media, bad examples set by peers, and parents unable to 

recognise and help children psychologically and emotionally” (p. 7). In addition, 

Njoroge and Nyabuto (2014) discovered that the indiscipline of learners hinders the 

learning process, leading to missed opportunities for both disciplined and indiscipline 

learners and alteration of learner-teacher relationships. 

2.3.3.4 Lack of motivation and loss of interest. 

Motivation remains one of the key factors that drives people toward their goals, and 

mostly, it does not matter what parcel of their life (Singh, 2011). Singh (2011) further 

explained that academic motivation plays a major role in a learner’s academic success 
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with no regard to age. At the same time, learners tend to harness self-belief, value and 

ability when motivated. Thus, learners that are highly motivated are more likely to 

have an increased academic achievement level and a rare dropout chance. Mauliya et 

al. (2020) noted that a absence of parental motivation causes a child to lose focus, 

leading to a child losing interest in his/her study. Therefore, parents and teachers need 

to motivate learners in a way that can satisfy learner’s psychological needs, which in 

turn sets the foundation for learners to set their goals (Alamer & Lee, 2019). 

2.4 Conclusions 

This chapter, first, discussed a theoretical framework which informed the study, which 

is the Condition of Learning Theory developed by Robert Gagne in 1965. The theory 

presented that different learning objectives require different instructional designs that 

need to be developed into practical steps. Also, the designing of instructions must 

consider learners and the environment where teaching and learning is taking place. 

Gagne’s Condition of Learning theory provided the researcher with the necessary tools 

and concepts to explain and describe the effects of improvised instructional materials 

on learners’ academic achievements in Biology.  

 Secondly, this chapter reviewed literature related to instructional materials in 

the teaching of Biology, the importance of improvised instructional materials in 

the teaching of Biology, and academic achievement in Biology and the factors 

influencing it. Generally, most literature reviewed had indicated how instructional 

materials are important in the teaching and learning process and had noted that its 

absence might contribute to low performance of learners in a subject.  It should also 

be pointed out that the majority of literature on improvised instructional materials is 

conducted in a different teaching context. However, a lot focused on solving the lack 

of standard instructional materials in schools with the use of improvised instructional 
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materials. Some focused on the importance of improvised instructional materials in 

teaching and learning. However, little is done on understanding the effect of 

improvised instructional materials on learners’ achievement in Biology, more 

specifically in the Namibian context. hence, the current study is justified to provide 

a contextual knowledge of how Biology teachers in a Namibian school setting can use 

improvised instructional materials to influence academic achievement. Therefore, this 

study sought to fill the gap of knowledge by investigating the effects of improvised 

instructional materials on Grade 11 learner’s academic achievement in Biology in 

Omuthiya circuit. Having reviewed the literature. In the next chapter, methodology of 

this study is presented. 
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CHAPTER 3: METHODOLOGY 

3.1 Introduction 

This chapter presents the methodology of the study. It describes the research design, 

the population, and research instruments used for data generation. Procedures of data 

collection, data analysis, and the ethical considerations are all presented in this chapter. 

3.2 Research paradigm 

This study used the mixed method approach, which was underpinned by the principles 

of the pragmatism paradigm. According to Kivunja and Kuyini (2017), truth cannot be 

found solely by carrying out scientific research, nor can it be acquired through social 

reality alone as is stipulated by the Positivist and Interpretivist paradigms. Kaushick 

and Walsh (2019) stated that pragmatists based their idea on a proposition which called 

for the creation of a worldview that can allow the researchers to use approaches that 

suit well their research problems. Rahi (2017) stated that “pragmatism plays an 

important role in problem-solving by identifying the strength of the study with the use 

of the mixed-method approach” (p.5). Therefore, this study revered the pragmatism 

paradigm helped this study by combining both qualitative and quantitative principles 

in order to understand the effect of improvised instructional materials on Grade 11 

learners’ achievement in Biology.  

3.3 Research Design 

In this study, a mixed-method research approach was employed to investigate the 

effects of improvised instructional materials on learners’ academic achievement in 

Biology. In emphasis, a mixed method approach constitutes the incorporation of the 

two research designs (qualitative and quantitative approaches) in acquiring data of the 

study (Cresswell, 2014). Taherdoost (2022) alluded that based on the study, researchers 
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usually choose a mixed-method approach due to its ability to provide a clear 

understanding of the subject under study. A quantitative research approach was used 

to capture the data addressing the effect of using improvised instructional material on 

experimental group learners’ achievement in Biology. The qualitative research 

approach was used to capture learners’ experiences and views on the effect of using 

improvised instructional materials in teaching and learning Biology, as well as 

discover ways in which improvised instructional materials contribute to learners’ 

achievement in Biology. 

A quasi-experimental research design of a pre-test and post-test was used to create a 

cause and effect among the relationship between improvised instructional materials 

and learners’ academic achievement in Biology. A quasi-experimental design involves 

comparing the outcomes of a group that received a treatment to the one that has not 

received a treatment (Thyer, 2012). In this study, learners from the same classroom 

were randomly divided into two equal groups, group A (experimental group) and 

group B (control group). This was done by picking folded pieces of papers written 

learners’ names from a jar after mixing them up thoroughly. The first fifteen names 

picked were placed in group A, while the remained fifteen were placed in group B.  

On the other hand, to gather qualitative data for the study an interpretivism approach 

of focus group discussions were used. According to Alharahsheh and Pius (2020) 

interpretivism is more concerned about getting an in-depth data about the 

phenomenon, with a belief that human beings should be explored in more than one 

way for a researcher to gather quality data. Focus group discussions were used to get 

an in-depth understanding of the Grade 11 learners that were in the experimental group 

about their views and experiences when they were being taught the topic ‘Gas 

exchange in humans’ with improvised instructional materials. Those participated were 
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chosen based on their own desires to take part in the focus group discussions. In total, 

ten (10) learners from the experimental group took part in the focus group discussions. 

This study aimed to collect data that can determine the effect of improvised 

instructional materials on Grade 11 learners’ achievement in Biology. 

3.4 Population 

The targeted population was all learners (approximately 758) in all nine secondary 

schools in the Omuthiya Circuit, Oshikoto Region. 

3.5 Sample 

One secondary school with a Grade 11 class of Biology from a total of nine secondary 

schools in Omuthiya Circuit, Oshikoto Region was purposively selected. The 

researcher purposively selected the Grade 11 learners doing Biology from the selected 

school as participants in this study. This was done because there is only one Grade 11 

class at the selected school, which consisted of thirty learners (30) in total. The 

researcher further randomly divided the participants into two equal groups namely: the 

experimental group (A) and the control group (B). To ensure validity, learners were 

placed in these two groups randomly by writing each learner’s name on a piece of 

paper which was then folded, mixed up and placed in a jar. The researchers then pick 

out the first fifteen papers one by one and placed those learners in group A. The 

remained fifteen names were placed in group B. learners were randomly assigned to 

this groups to make sure that each learner had an equal chance of being in either group. 

Each group had fifteen learners to ensure equality in terms of numbers of learners per 

group. The experimental group was taught by the researcher with improvised 

instructional materials (a breathing model and a structure of an alveoli) (see appendix 

C) plus a textbook and teachers’ notes. While the control group was also taught by the 

researcher with a textbook and teachers’ notes only. Furthermore, the ten learners from 
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the experimental group were randomly chosen on a voluntary basis in order for them 

to take part in the focus group discussions. 

3.6 Research instruments 

The study used a Biology Achievement Test (BAT) (see appendix A) as well as focus 

group discussions (see appendix B) that were developed by the researcher. The two 

instruments were validated by a senior education officer for Biology in the Oshikoto 

region as well as by the study supervisors who made corrections that were effected in 

the final instruments. To establish validity and reliability, a pilot study was carried out. 

3.6.1 Achievement test 

Tests can be used for different purposes; however, their usefulness depends on how the 

purpose of testing matches the specific aims it was developed for (Kubisyn & Borich, 

2016). Further, Kubisyn and Borich (2016) asserted that tests make it easy to compare 

learners by providing prior knowledge information that can be used to determine what 

a learner could do in the research. 

In this study, a BAT on the topic of ‘Gas exchange in humans’ was given to both groups 

A and B at the beginning of the study as both learners’ groups were at the same level 

of understanding with regards to the topic of ‘Gas exchange in humans’. The 

researcher made an intervention by teaching group A for six weeks in lessons of 50 

minutes with improvised instructional materials (a breathing model and an alveoli 

structure made from boxes), textbooks, and teacher’s notes. Group B was also taught 

using the same lessons for the same duration, but with traditional instructional 

materials only (teachers’ notes and textbooks). After both two groups were taught by 

the researcher, a post-test (same BAT) was then administered again to both groups after 

an intervention. 
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3.6.2 Focus group discussions 

Kallio et al. (2016) stated that “a focus group discussion is one of the most used 

methods of collecting data due to its ability of versatileness and flexibility” (p. 9). A 

focus group discussion is a discussion that is more on exploring the participants’ in-

depth understanding of the topic, and it achieves that using a guide that is mostly 

focused on providing a specific pattern (Cresswell, 2014; Ruslin et al., 2022, p. 18). 

Galleta (2012, as cited in Kallio et al., 2016) emphasised that the focus group 

discussion is more favoured to other methods because it successfully allows 

reciprocity between the participants and the facilitator.  

Based on the above-mentioned descriptions and definitions, a focus group discussion 

was used to carry out a face-to-face discussion with ten (10) Grade 11 learners who 

were part of the experimental group. The ten learners from the experimental group list 

were selected randomly on a voluntary basis and divided into two focus groups (five 

learners in each). The discussions were conducted after the intervention was 

completed. This was done after school hours, and it took 20-30 minutes. Those that 

could not take part in the discussions were excused to go home while the discussions 

were going on. Through the focus group discussions, the researcher aimed to establish 

learners’ in-depth understanding and their views on the use of improvised instructional 

materials in teaching Biology, and the possible effects it had on their achievement. 

3.7 Data collection procedures 

The researcher obtained an ethical clearance certificate to collect data from a 

Decentralised Ethics Committee (DEC) of the University of Namibia (see Appendix 

D). Furthermore, the researcher obtained permission from the Director of Oshikoto 

Education Directorate, and the participant school’s principal to conduct the research. 

The researcher also explained the purpose and importance of the study to the 
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participants and the data collection procedures. In addition, the researcher made sure 

to get assent from learners before the intervention. It was also made clear to the 

learners at the beginning of the study that the researcher will be responsible for 

teaching both two groups, and all lessons or any other activities related to the study 

were to be conducted after school hours. On the first day, the researcher administered 

a 40-mark Biology Achievement Test (BAT) as a pretest for one hour to both groups 

in their respective class. Thereafter, each group was taught eight lessons in six weeks 

after school hours by the researcher, and these lessons covered the learning objectives 

such as the difference between breathing and respiration, features of gaseous 

exchange, and the process of inhalation and exhalation. During these lessons, the 

experimental group participants were presented with an improvised breathing system 

model that showed them what happens to the intercostal muscle, ribs, chest and 

diaphragm when a human beath in or out (see Appendix C). Additionally, an 

improvised model that shows the structures and features of gaseous exchange in an 

alveolus (see Appendix C) was used for the same group. Although the lesson objectives 

were the same in both groups, the control group was only taught with the usual 

traditional materials methods of diagrams on the board, textbooks, and teacher’s notes. 

To ensure that the two group do not influence each other, each group was taught 

separately by moving the group that the researcher is not attending to at that specific 

time to any empty classroom available. After six weeks of intervention, the intended 

content in all groups was covered and the post-test of the same Biology achievement 

test was then administered. 

Three days after writing the post-test, the ten Grade 11 learners from the experimental 

group were randomly selected on the voluntary basis to participate in a focus group 

discussion. For confidentiality purposes, the researcher used pseudonyms (L2, L6, L8, 
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L9, L10, L11, L12, L13, L14, and L15) during the intervention as references in the 

discussions. The discussions was conducted in the Grade 11 classroom after school 

hours and lasted for 20-30 minutes. In addition, an audio recorder was used to record 

the discussion sessions in order to maintain the validity and credibility of the 

discussion sessions to avoid biases in the process of transcription.  

3.7 Pilot study 

A pilot study was conducted by the researcher three weeks before the study to ensure 

that the questions in the research instruments (BAT and discussion guide) were clear 

and valid to all participants. According to In (2017), a pilot study must be carried out 

in a way that reflects the procedures of the actual study; hence, it must validate the 

study’s feasibility by examining the inclusion and exclusion of participants. Moreover, 

Lowe (2019) asserted that the primary purpose of a pilot study should be to prevent a 

researcher from selecting a large-scale study that he/she has no knowledge about. 

Therefore, in this study, the researcher piloted the research instruments to forty (40) 

participants in one of the secondary schools in Omuthiya circuit, Oshikoto region. 

However, the selected school for piloting was not part of the study.  

During this phase, some adjustments were made to the research instruments. For 

instance, the duration of writing was changed from 50 minutes to 60 minutes to provide 

enough time for the participants to answer the test questions. The line spacing was also 

increased from 1.5 to 2.0 (double lines) to provide enough space for writing answers 

in response to questions in Section B. It was also noted that a picture that was used in 

Question 2 Section A was not clear enough to the participants; therefore, it was 

replaced with a new clear picture. 
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3.8 Data analysis 

Data analysis is about converting collected data to understandable information; 

however, such data must be prepared prior to being used in data analysis (Taherdoost, 

2022). 

3.8.1 Quantitative data 

The quantitative data collected was analysed and presented using descriptive statistics 

(mean). Furthermore, an Excel spreadsheet for the paired and unpaired t-test was used 

to test the effects of improvised instructional materials on learners’ academic 

achievement in Biology. An alpha value of 0.05 was used to determine the findings of 

the study based on the two hypotheses stated earlier. 

3.8.2 Qualitative data 

The qualitative data from the focus group interview was transcribed. The transcription 

was done by carefully and repeatedly listening to the audio recordings as 

recommended (Bailey, 2008; Cresswell, 2014). A thematic approach was used to 

analyse data where issues arising were coded and organised into themes.  

3.8.3 Triangulation of Data 

This study followed the principles of a mixed-method research approach.  Two sources 

of data, namely, quantitative (pre-test and post-test) and qualitative (focus group 

discussions), were broadly compared for triangulation purposes in order to ascertain 

whether improvised instructional materials have a positive effect on the Grade 11 

learner’s achievement in Biology.  The reason for the triangulation of data was to 

ensure that major biases arising from the use of a single source are limited. Caillaud, 

et al. (2019) emphasised that triangulation is restricted to hypothesising that results 

from one method are credible if they are correlated with results received utilising 
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another method. They added that triangulation also provides an opportunity for data 

validation, comprehensive data and a comprehensive understanding of the issue under 

study.  

3.9 Ethical consideration 

According to Hassan et al. (2021) the value and behaviours of a researcher are guided 

by research ethics. Ketefia (2015) explained that research ethics help to underlie the 

principles that aimed to protect human subjects from any sort of harm that my come 

with academic research. “It is important for the researcher to try to think about any 

adverse effects the study could possibly have on any of the participants” (Dooly et al., 

2017. p. 351). Therefore, in this study in order to uphold to the research standard and 

principles the researcher obtained a clearance certificate from DEC (see appendix D), 

a permission letter from the Postgraduate Office, and all other relevant authorities 

including a permission letter from the director of education for Oshikoto region (see 

appendix E). The participants were assured of confidentiality and the information 

collected would only be used for this study. The researcher also informed the 

participants that they were free to withdraw at any time if they wished to without any 

implications regarding their daily activities and services at school. Furthermore, 

parental consent letters were provided to learners since all participants were minors. 

However, learners were also presented with assent letters. Hence the study only 

commenced when all the participants signed assent letters and signed parental consents 

were received by the researcher. Also, the participants were informed that the data 

collected were to be stored in a personal computer of the researcher with the password 

that only the researcher knowns of. Data and participants information in hard copies 

will be stored in a researcher’s personal locker at the researcher’s resident. After two 

years the data will then be discarded. 
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3.10 Conclusions 

In this chapter, the methodology of the study was presented. The research approach 

used was a mixed method, using a population of all nine secondary schools in 

the Omuthiya circuit. More so, the chapter discussed the sample and sampling 

procedures, the research instrument, and the data collection procedures that were 

adopted in the study. The information regarding the pilot study is also presented in this 

chapter. Further, ethical consideration is also presented in this chapter. In the next 

chapter, the findings are presented.
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CHAPTER 4: PRESENTATION OF THE FINDINGS 

4.1 Introduction 

This chapter presents the findings of the study. The purpose of the study was to 

investigate the effect of improvised instructional materials on Grade 11 learner’s 

academic achievement in Biology at a selected school in the Omuthiya circuit, 

Oshikoto region. The chapter commences with the participants’ biographical 

information and concludes with the presentation of the main findings.  

4.2 Biographical information of the participants 

The biographical information of the participants featured in this study is presented in 

Table 4.1 below.  

Table 4.1 

Biographical information of the participants 

Participants Information  Groups 

Gender  A (experimental) B (control) 

Male 9 10 

Female 6 5 

Total 15 15 

Age categories  15-16 0 1 

17-18 8 6 

19-20 6 6 

20-21 1 2 

 

In total, 30 Grade 11 learners from the selected school participated in this study. 

Although the participants were chosen randomly based on their natural classroom 



39 

 

setting, Table 4.1 indicates that the study had more male participants (19) than female 

participants (11). This could be because there were more male learners than female 

learners in Grade 11 at the selected school. Table 4.1 also shows that most participants 

were aged between 17-18 years and 19-20 years, respectively. 

4.3 Presentation of data 

This section presents the findings based on the research questions that guided this 

study. The presentation of data includes the description, explanation, and making sense 

of the data collected. Since the study followed a mixed-method approach, the 

quantitative data from the pre-test and post-test were analysed with the use of 

descriptive statistics (means), an unpaired two-tailed t-test, and a paired two-tailed t-

test. The qualitative data from focus group discussions were analysed with the use of 

a thematic analysis method. 

4.4 Presentation of quantitative data 

This section presents the findings from the Biology Achievement pre-test and post-test 

for the Experimental group and Control group.  

4.4.1 Treatment strategies 

In this study, the target population was 758 learners (approximately) from nine 

secondary schools in Omuthiya Circuit. However, a random sampling method was 

used to select one secondary school from the nine secondary schools with Grade 11. 

All 30 learners from one Grade 11 class from the selected secondary school doing 

Biology were selected as participants in this study. In this part of the study, a 

quantitative research approach was followed, using a quasi-experimental research 

design. The selected 30 learners doing Biology in grade 11 were further divided into 
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two groups, group A (experimental group) and group B (control group). Learners were 

purposively assigned into these groups. 

A BAT about the topic of ‘Gas exchange in humans’ was administered to the two 

groups at the beginning of the study before the intervention as a pre-test. The BAT 

consisted of two sections, Section A – multiple choice questions and Section B – 

structured questions. The two sections were worth a total of 40 marks and were set to 

be answered in a duration of 60 minutes. After the pre-test, an intervention was then 

carried out for a period of 6 weeks, whereby each group was taught ‘Gas exchange in 

humans’ in lessons of 50 minutes. During the intervention, the Experimental group 

was taught the topic of gas exchange in humans using two improvised instructional 

materials (see appendix B): a breathing system model (made up of two balloons, two 

drinking straws, a clear plastic, and a two-litre plastic bottle) to illustrate inhalation 

and exhalation in humans. Another improvised instructional material used was an 

alveoli structure model (made from boxes and blank white papers) that was used to 

show the structure of the alveoli. On the contrary, the control group was taught the 

same topic but using the usual traditional instructional materials (textbook and 

teacher’s notes) throughout the intervention. 

After the intervention, the same BAT was administered again to the two groups (the 

experimental and the control group) separately to serve as a post-test. Thereafter, the 

data from the two groups (pre-test and post-test) were recorded for analysis purposes 

as follows in the next subsections. 
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4.4.2 Biology achievement pre-test results 

This subsection presents the findings of the BAT for the Experimental group and 

Control group in their pre-test. Table 4.2 below shows the learners’ actual scores from 

the pre-test. 

Table 4.2 

The actual pre-test scores of the Experimental and Control group 

Experimental group  Control group 
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L1 F 15  L16 F 18 

L2 F 17 L17 M 24 

L3 M 17 L18 F 16 

L4 M 12 L19 M 13 

L5 M 19 L20 F 11 

L6 M 8 L21 M 19 

L7 M 18 L22 M 11 

L8 F 22 L23 M 11 

L9 F 12 L24 M 20 

L10 M 22 L25 M 16 

L11 M 19 L26 M 31 

L12 F 15 L27 M 19 

L13 F 20 L28 M 30 

L14 M 18 L29 F 20 

L15 M 23 L30 F 9 

Mean score  17.13  Mean score  17.87 
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Table 4.2 shows the Experimental group and Control group pre-test actual scores 

which are then translated into a bar chart in Figure 4.1 below to compare the two 

groups' pre-test mean scores. 

 

Figure 4.1. Comparison of the pre-test scores 

 

Figure 4.1 shows that the control group mean score in the pre-test is slightly higher 

than that of the Experimental group with a difference of 0.74 scores. An unpaired t-

test to determine whether this difference is statistically significant or not is presented 

in Table 4.3 below, which tested the following hypotheses: 

𝐇𝟎: There is no statistically significant difference in the Biology Achievement test 

pre-test scores of the experimental group and control group. 
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𝐇𝟏: There is statistically significant difference in the Biology Achievement test pre-

test scores of the Experimental group and Control group. 

Table 4.3 

Biology achievement test pre-test statistics of the experimental and control groups 

Summary of test statistics (pre-tests) 

Observations  

Missing 

Experimental  Control Group 

15 15 

0 0 

Mean 17.13 17.87 

Median  18 18 

Range  15 22 

Mode  15 11 

Standard Deviation 4.17 6.65 

Variance 17.40 44.27 

T-value 0.72 

T-critical value 2.06 

Degree of Freedom (df) 24 

 

As indicated in Table 4.3, at an alpha value = 0.05 (95% level of significance) and 

degree of freedom (df) =24, the t-test carried out calculated a t-calculated = 0.72 and 

t-critical = 2.06. Therefore, it can be concluded that H0 is valid, which stated that: there 

is no significant statistically difference in the Biology Achievement tests pre-test score 

of the Experimental and Control groups. 
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The next subsection present comparison of the post-test scores of the Experimental 

group and Control group in the Biology Achievement test. 

4.4.3 Biology achievement test post-test results 

This subsection presents the post-test results for the Biology Achievement test that was 

administered to both the Experimental group and Control group. Table 4.4 below 

shows learners’ actual scores from the post-test. 

Table 4.4 

The actual post-test scores of the Experimental and Control groups  

Experimental group  Control group 
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L9 F 21 L24 M 30 

L10 M 26 L25 M 19 

L11 M 24 L26 M 34 

L12 F 20 L27 M 23 

L13 F 28 L28 M 28 

L14 M 25 L29 F 27 
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L15 M 29 L30 F 13 

Mean score  22.73  Mean score 21.93 

  

Table 4.4 shows the Experimental group and Control group post-test actual scores 

which are then translated into a bar chart below in Figure 4.2 to compare the two 

groups’ post-test mean scores. 

 

Figure 4.2. Comparison of the post-test scores  

 

Figure 4.2 shows that the mean score of the Experimental group was slightly higher 

than the Control group’s mean score with a difference of 0.8 scores. To determine 

whether this difference is statistically significant, an unpaired t-test is presented in 

Table 4.5 below, which tested the following hypotheses: 
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𝐇𝟎: There is no statistically significant difference in the Biology Achievement test 

post-test scores of the Experimental group and Control group. 

𝐇𝟏: There is a statistically significant difference in the Biology Achievement test post-

test of the Experimental group and Control group. 

Table 4.5: Biology achievement test post-test statistics of the experimental and control 

groups 

Summary of test statistics (post-tests) 

Observations  

Missing 

Experimental  Control Group 

15 15 

0 0 

Mean 22.73 21.93 

Median  22 21 

Mode  29 28 

Range  16 21 

Standard Deviation 4.42 6.35 

Variance 19.50 40.35 

T-value 0.69 

T-critical value 2.06 

Degree of Freedom (df) 25 

 

Table 4.5 above shows that at α =0.05 and df = 25, the t- calculated = 0.69 is lower 

than the t- critical =2.06. It can, therefore, be concluded that there was no statistically 

significant difference between the Biology Achievement post-test scores of the 

Experimental group and the Control group. 
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The next subsection presents the comparison of the Biology Achievement pre-test and 

post-test scores of the Experimental group and Control group. 

4.4.4 Biology pre-test and post-test scores of the Experimental group and Control 

group 

This subsection presents a comparison of Biology Achievement pre-test and post-test 

scores of the Experimental group and Control group. Figure 4.3 below shows 

the paired Biology achievement pre-test and post-test scores of the Experimental 

group. 

 

Figure 4.3. Comparison of paired Biology achievement test scores (experimental 

group) 
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Figure 4.3 shows that the post-test mean score was higher than the pre-test mean score 

with 5.6 mean scores. To determine whether this difference is statistically significant, 

a paired t-test is presented in Table 4.6, which tested the following hypotheses. 

𝐇𝟎: There is no statistically significant difference between the Biology Achievement 

pre-test and post-test mean scores of the Experimental group. 

𝐇𝟏: There is a statistically significant difference between the Biology Achievement 

pre-test and post-test mean scores of the Experimental group. 

Table 4.6 

Paired Biology achievement test statistics (experimental group) 

Summary of the test statistics (experimental group) 

  

Mean 

Pre-test Post-test 

17.13 22.73 

Variance 17.41 19.50 

df 14 
 

P(T<=t) two-tail 8.99 
 

t Critical two-tail 2.14 
 

 

Table 4.6 above shows that at α = 0.05 and df = 14, the t- calculated = 8.99 is higher 

than the t- critical = 2.14. It can, therefore, be concluded that there was a statistically 

significant difference between the Biology Achievement test pre-test and post-test 

mean scores of the Experimental group. 
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The next subsection presents the comparison of the Biology Achievement pre-test and 

post-test mean scores of the Control group. 

4.4.5 Biology achievement test pre-test and post-test mean scores of the control 

group 

This subsection presents a comparison of the Biology Achievement pre-test and post-

test of the Control group. Figure 4.4 below shows paired Biology achievement test 

pre-test and post-test scores of the Control group. 

 

Figure 4.4. Comparison of paired Biology achievement test scores (control group) 
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significant, a paired t-test is presented in Table 4.7 below, which tested the following 

hypotheses: 

𝐇𝟎: There is no statistically significant difference between the Biology Achievement 

pre-test and post-test scores of the Control group. 

𝐇𝟏: There is a statistically significant difference between the Biology Achievement 

Pre-test and post-test Control group. 

Table 4.7. 

Paired Biology achievement test statistics (experimental group)  

Summary of the test statistics (control group) 

  Pre-test Post-test 

Mean 17.87 21.93 

Variance 44.27 40.35 

df 14 
 

P(T<=t) two-tail 0.0005 
 

t Critical two-tail 2.14 
 

 

Table 4.6 above shows that at α = 0.05 and df = 14, the t- calculated = 0.0005 is lower 

than the t- critical = 2.14. It can, therefore, be concluded that there was no statistically 

significant difference between the Biology Achievement test pre-test and post-test 

mean score of the Control group. 

4.5 Presentation of qualitative data 

This section presents the findings from the qualitative data. All ten Grade 11 learners 

who participated in focus group discussions were assigned pseudonyms (L2, L6, L8, 

L9, L10, L11, L12, L13, L14, L15). This was done to protect the identity of the 
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participants. The findings are presented thematically through four themes that emerged 

from the study. The themes were: 

 (1) Ability to see what is being taught.  

(2) Provision of an opportunity for imagination and easy remembrance. 

 (3) The effect of using improvised instructional materials in understanding ‘Gas 

exchange in humans’ easily, and 

 (4) The shortcomings of using improvised instructional materials in Biology. 

4.5.1 Ability to see what is being taught 

During the focus group interview, the learners were asked to give their thoughts about 

being taught with improvised instructional materials. A learner (L2) from the first 

focus group discussions responded that “it helps us to see things we are being taught 

with our own eyes”. Similarly, another learner (L6) from the second focus group 

discussion mentioned that “It is good, it makes lessons fun and gives us a sense of 

pride because sometimes we are learning with things we made ourselves”. In addition, 

a learner (L12) from the first focus group discussion stated that “I think it is more 

practical, so it is very informative as you can see the materials that are being taught, 

and sometimes it is us using the materials even’. To emphasise, another learner (L8) 

from the second focus group discussion made a comparison that “it is better than a 

teacher presenting the lesson without anything to demonstrate what he/she is teaching 

for us to see, theory alone without demonstrations is very boring sometimes”.  

4.5.2 Provision of an opportunity for imagination and easy remembrance  

When learners were asked about what they liked most about being taught Biology with 

improvised instructional materials, a learner (L14) from the second focus group 

discussion responded that “I like improvised instructional materials because, that 
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pictorial print the materials leaves in your mind can really help a person to answer 

the questions, especially practical questions”. In support, another learner (L2) from 

the first focus group discussion stated that “I like being taught with improvised 

instructional materials because they make me comfortable, and they help me to 

imagine more about the topic we are being taught. Example, the topic of ‘gas exchange 

in humans’ that we just did”. A learner (L9) from the second focus group discussion 

asserted that: 

“because I was able to feel the materials, it really helped me to remember the 

content during the test, it was more like I could still see the demonstration 

moments that occurred during the lesson. Also, sometimes one does not even 

need to study that much at that area or topic anymore” 

Correspondingly, a learner (L8) from the second focus group discussions confirmed 

that “what I like most is being able to touch and feel the materials. So, it helps me to 

recognize and remember the content. Also, it makes labelling and identifying of 

structures/parts on a diagram easy for me”.  

4.5.3 The effect of using improvised instructional materials in understanding ‘Gas 

exchange in humans’ easily 

When learners were asked if improvised instructional materials helped them 

understand the topic of ‘Gas exchange in humans’, a learner (L10) from the first focus 

group discussions responded that: 

“Of course, the materials made me to be more interested in the lesson, which 

then helped me to understand the content even faster, I even tried to make my 

own improvised instructional materials at home just to keep repeating what was 

demonstrated and to make sure I get every information”.  
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It is evident from the learners’ answers that they found improvised instructional 

materials effective since they could understand the content better. A learner (L13) from 

the first focus group discussions concurs that “one gets to understand the topic better 

because the teacher is explaining and demonstrating at the same time, therefore when 

you do not understand what is being explained at time, I am sure the demonstration 

will help you understand better”. In the same vein, a learner (L2) from the first focus 

group discussion agreed and recommended that, “teachers should continue or use 

more instructional materials in lessons because those materials can really help us 

learners to get better symbols at the end”. Another learner (L15) from the first focus 

group discussions also insisted for the use of improvised instructional materials in 

Biology to happen more often by claiming that “the model helped me to understand 

the topic of gas exchange in humans. I used to struggle with this topic since grade 8 

but now I am comfortable with this topic, so I think these materials should be used 

more often”. 

During the interview, when learners were asked about the disadvantages of using 

improvised instructional materials in Biology, the following points were also raised. 

For example, a learner (L6) from the second focus group discussion noted that “I think 

improvised instructional materials could be dangerous sometimes as well, based on 

the materials they are made from”. Another learner (L10) from the first focus group 

discussions added that “Sometimes the materials used to come up with the improvised 

instructional materials can be dangerous, more especially if a teacher does not have 

enough knowledge about them. Therefore, I think teachers need enough training just 

for safety purposes”. A learner (L9) from the second focus group discussion reported 

that “for me, it is time-consuming to use those. I think using these materials when one 
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is not well prepared can waste time, and in the end, he/she might end up not presenting 

more of what they wanted to”. 

4.6 Summary of the findings 

This chapter presented the findings of the study that investigated the effects of using 

improvised instructional materials on Grade 11 learners’ achievement in Biology. 

Adopting a mixed-method approach, the data was collected from one selected 

secondary school in the Omuthiya circuit, Oshikoto region. The quantitative data 

analysis compared the test scores of the experimental group of 15 learners (who were 

taught using improvised instructional materials) with the 15 learners of the control 

group (who were taught using the usual traditional instructional materials, such as a 

textbook and teacher’s notes). Although there were no statistically significant 

differences between the scores, it is worth pointing out that the Experimental group 

performed better than the Control group with a difference of 0.8 mean scores in the 

post-test. Furthermore, the comparison of the experimental group pre-test to the post-

test showed a major difference of 5.6 mean score after the use of improvised 

instructional materials. The control group comparison of the pre-test to the post-test 

also showed an improvement of 4.06 after the use of usual traditional instructional 

materials. 

Regarding the qualitative findings collected through focus group discussions, the 

participants praised the use of improvised instructional materials in the learning of 

Biology. These sentiments were demonstrated through three themes:  

(1) Ability to see what is being taught.  

(2) Provision of an opportunity for imagination and easy remembrance; and  
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(3) The effect of using improvised instructional materials in understanding ‘gas 

exchange in humans’ easily. 

The findings from the qualitative data analysis also noted the disadvantages of using 

improvised instructional materials in Biology such as time-wasting, more specifically 

if there is no proper preparation, and set-up or lack of knowledge about the use of 

improvised instructional materials by the teacher. The potential danger associated with 

the use of improvised instructional materials was raised as one of the disadvantages. 

Therefore, precautions should be observed when handling them. The next chapter 

presents the discussion of the findings of the study.  

  



56 

 

CHAPTER 5: DISCUSSION OF THE FINDINGS 

5.1 Introduction 

The aim of this study was to investigate the effect of using improvised instructional 

materials on Grade 11 learners’ achievement in Biology at a selected school in the 

Omuthiya circuit, Oshikoto region. Therefore, this chapter discusses the findings 

collected through a pre-test and post-test Biology Achievement Test and focus group 

discussions under the following themes:  

1. The effect of improvised instructional materials on learners’ achievement in 

Biology. 

2. The Experimental group views on the effects of improvised instructional 

materials on learners’ achievement in Biology on the topic of ‘Gas exchange 

in humans.’ 

5.2 The effect of improvised instructional materials on learners’ achievement in 

Biology 

This sub-section presents the discussion of the findings that emerged from the Biology 

Achievement Test of the pre-test and post-test. 

5.2.1 Biology achievement test scores unpaired comparison 

The comparison of the mean scores of the Experimental group and Control group on 

the pre-test and post-test was done to determine learners’ performance in both tests. 

Both groups were given the pre-test before the intervention and a post-test after the 

intervention. As presented in Figure 4.1, the pre-test findings showed that the Control 

group scored slightly higher than the Experimental group with a difference of 0.74 

mean score. The findings are consistent with Uugwanga’s (2020) study findings on the 

effects of authentic learning activities on achievements and attitudes towards natural 
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science among grade 7 learners in Khomas and Omusati educational region, in which 

the Experimental group and the Control group mean scores were almost the same. 

Similarly, Perez (2007), in a study that investigated the effectiveness of the learner–

centred approach in teaching and learning acids and bases in two selected secondary 

schools in Ohangwena region, Namibia, found that there was no significant difference 

between pre-test results for both groups (Experimental and Control group).  

These findings show that learners in both groups seemed to have begun the study with 

almost the same knowledge about the topic of ‘Gas exchange in humans’ before the 

intervention as shown in Figure 4.1. The slight difference observed could be due to 

prior knowledge that learners had in the topic of ‘Gas exchange in humans’.  According 

to Van Riesen et al. (2022), prior knowledge can have a significant effect on learners’ 

learning and achievement in the subject. However, to find out if the observed slight 

difference was statistically significant or not, an unpaired t-test was carried out. A as 

presented in Table 4.3, the results shows that the t-calculated was lower (0.72) than the 

t-critical value (2.06), which indicate that there was no statistically significant 

difference between the two groups pre-test mean scores. Therefore, as far as the pre-

test mean scores were concerned, the learners in both groups started the study with the 

same knowledge and understanding in the topic of ‘Gas exchange in humans’. 

Similarly, as study by Nsa et al. (2013) on the instructional materials utilization and 

students’ performance in practical agriculture found that the experimental group and 

the control group scored the same mean scores in a pre-test. 

The post-test results, as presented in Figure 4.2, showed that the Experimental group 

scored slightly higher than the Control group with a difference of 0.8 mean scores. To 

investigate whether the observed difference was statistically significant or not, an 

unpaired t-test was carried out. The results of the t-test, as shown in Table 4.4, showed 
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that the t-calculated was lower than the t-critical value. This indicates that there was 

no statistically significant difference between the Experimental group and Control 

group Biology achievement post-test mean scores. The findings deemed to prove the 

null hypothesis correct, which states: 

𝐇𝟎 There is no statistically significant difference in the performance of the Grade 

11 learners’ achievement in Biology between those taught with improvised 

instructional materials and those taught using the usual traditional method. 

The findings confirm previous research conclusions such as the study by Kambeyo 

and Ngcoza (2017) who found that improvised instructional materials results in a 

similar performance as the standard instructional materials. Therefore, this suggests 

that learners should be given opportunities to learn with what is available in their 

environmental setting rather than depending only on textbooks and other commonly 

used materials. Munir and Atiku (2018), however, in their study noted and argued that 

where there is no difference between the effect of improvised instructional materials 

and traditional instructional materials on learners’ achievement, there is a need to 

establish a well-coordinated interaction between policymakers and facilitators for the 

provision of available materials that can be used for improvisation as funds for 

standard instructional materials might not be available. 

Even though there was no statistically significant difference as shown in Table 4.4, it 

is worth pointing that the Experimental group performed better than the Control group 

with a difference of 0.8 mean scores in the post-test. The better performance of the 

Experimental group could be due to the use of instructional materials in the teaching 

of the topic ‘Gas exchange in humans’ to the learners. The Experimental group 

surpassing the control group in the post-test despite the fact that the Control group 

scored slightly higher than the Experimental group in the pre-test shows a possible 
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impact of using improvised instructional materials. The literature also supports that 

improvised instructional materials have a more positive significant difference on 

learners’ academic achievement compared to standard instructional materials 

(Chukwunazo et al., 2022; Nwoke & Nwamen., 2016; Obodo et al., 2020). 

5.2.2 Biology achievement test scores paired comparison 

A comparison between the pre-test and post-test of the Experimental group in the 

Biology Achievement test mean scores showed that learners performed better in their 

post-test than the pre-test with a difference of 5.6 mean scores. A paired t-test 

conducted to test if the difference was statistically significant showed that the t-

calculated was greater than the t-critical. Therefore, the difference between the pre-test 

and post-test of the Experimental group was statistically significant. The increased 

mean score achieved by learners in the Biology Achievement test between the pre-test 

and post-test could be attributed to the exposure of those learners to the improvised 

instructional materials that were used to deliver the lesson on the topic of ‘Gas 

exchange in humans’. The results are similar to the results of Effiong and Igiri’s (2015) 

study on the impact of instructional materials in teaching and learning of Biology in 

senior secondary schools in Yakurr LG A. Their study revealed that the comparison 

between learners’ performance in the pre-test and post-test showed a huge increase in 

learners’ performance after being taught using improvised instructional materials. 

Similarly, Mushimigimana et al. (2022), in a study about the impacts of improvised 

instructional materials on grade nine learners’ performance in Chemistry, argued that 

improvised instructional materials increase learners’ understanding of concepts, which 

in return leads to better academic achievement. 

Another comparison made was of the pre-test and post-test mean scores of the Control 

group. As presented in Figure 4.4, the results showed that there was an increase in the 
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mean scores between the pre-test and post-test with 4.06 mean scores. The paired t-

test that compared the two tests’ scores showed that the t-calculated was lower than 

the t-critical; therefore, there was no statistically significant difference between the 

pre-test and post-test mean scores of the Control group in the Biology Achievement 

test. However, a difference of 4.06 that was observed between the two tests could be 

attributed to the learners’ exposure to the learning content on the topic ‘Gas exchange 

in humans’, which was presented to them with the use of usual traditional instructional 

materials. These results agree with the findings of Uugwanga (2020) who, in the study 

about the effects of authentic learning activities on achievements and attitude towards 

natural science among grade seven (7) learners in the Khomas and Omusati 

educational regions, found that learners’ performance in the test of two groups 

increased after the intervention. 

The statistical analysis t-tests, which were carried out based on learners’ mean score 

achievements in the Experimental group and Control group, showed that there was no 

significant difference between the two groups' mean score achievements as shown in 

Table 4.5. However, Figure 4.2 showed a mean score difference of 0.8 in favour of the 

experimental group. Therefore, that difference in mean score could have emerged due 

to improvised instructional materials that were used in the experimental group. 

Moreover, as shown in Table 4.6 and Table 4.7, improvised instructional materials 

have the same positive impact on learners’ academic achievement in Biology as the 

usual traditional instructional materials. 

5.3 The Experimental group's views on the effects of improvised instructional 

materials  

Ten Grade 11 learners from the experimental group took part in focus group 

discussions which aimed to get their in-depth views about the effects of using 
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improvised instructional materials on their achievement in Biology. The emerging 

findings are discussed below. 

5.3.1 Ability to see what is being taught 

The results of this study revealed that learners applauded the use of improvised 

instructional materials in the learning of Biology, especially since these materials 

present them with an opportunity to see what they are being taught. The results further 

revealed that using improvised instructional materials tends to be very useful when it 

comes to practical questions which one can answer well with practical skills that could 

be best achieved through demonstrations rather than theory. Moreover, learners have 

observed that improvised instructional materials trigger a sense of pride and ownership 

in them because they are familiar with the materials used to come up with the 

improvised instructional materials. These findings are consistent with Ibe et al. (2021) 

whose study investigated the effect of improvised instructional materials on Chemistry 

students’ academic retention in secondary schools and found that improvised 

instructional materials lead to a high retention rate of the subject content in learners; 

this is because it stimulates their brain and creates a feeling of practicality. 

Furthermore, Osei-himah et al. (2018) acknowledged that improvised instructional 

materials enhance learners’ understanding in the subject during the process of teaching 

and learning. 

5.3.2 Provision of opportunity for imagination and easy remembrance 

The majority of the learners indicated that they appreciate being taught with 

improvised instructional materials. They further added that they prefer improvised 

instructional materials because, through touching and seeing, the materials help them 

to remember what was being taught.  
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The above-mentioned findings resonate with the finding of previous studies. That is, a 

Nigeria study by Obodo et al. (2020) found that learners taught with improvised 

instructional materials performed better than those taught without. In the same study, 

Obodo et al. (2020) further stated that the difference in achievement came because 

learners taught with improvised instructional materials are exposed to materials that 

are found in their daily world; therefore, they capture the learners’ interest which then 

leads to maximum comprehension of the subject content. Similarly, Ajoke (2017) 

concluded that instructional materials make learning more fun and appealing, which 

then causes both teachers to be effectively involved in the lesson. 

5.3.3 Possible negative effect of using improvised instructional materials in 

Biology 

The study’s findings revealed that some learners were concerned with their safety and 

that they could be at risk when improvised instructional materials are being used in 

class depending on the materials they are made from. The results showed that the 

learners (L6 from the second focus group discussion, L10 from the first focus group 

discussion, and L15 from the first focus group discussion) cautioned that teachers 

should always make sure that the materials used are not dangerous, and if they are, 

they should fully put into consideration the precautions that need to be taken to avoid 

injuries or harm. Similar concerns have been addressed in the literature. For example, 

Mensah (2015), whose study investigated the use of improvised instructional materials 

to teach chemical methods, urged that more teachers training on the setting up and use 

of improvised instructional materials is needed to ensure that the materials used are 

not endangering the learning environment. In addition, some learners further noted that 

the use of improvised instructional materials could be time-wasting, especially when 

the teacher is not well-prepared. In this regard, Obidike (2021) remarked that a teacher 



63 

 

needs to be fully prepared for the use of the chosen improvised instructional materials 

at least a day before the lesson; therefore, improvised instructional that are not 

available or not easy to set up shall not be included in the lesson plan. 

5.3.4 Effects of using improvised instructional materials  

The findings presented so far revealed that most learners responded positively that 

improvised instructional materials helped them grasp the content of ‘Gas exchange in 

humans’ easily. The learners further expressed that improvised instructional materials 

made the lesson fun and it stimulated their interest in the topic. Furthermore, most 

learners requested the use of improvised instructional materials in Biology to continue 

as it helps with understanding the content being taught and the stimulation of the brain, 

which will then help learners to retain the content. Audu (2020) support these findings 

that “improvisation of instructional materials provides direct experience with reality 

as well as encourage active participants and acquisition of skills especially where 

pupils are allowed to manipulate the materials” (p. 6). 

One learner (L14) from the second focus group discussion suggested that more training 

should be given to teachers about improvised instructional materials so they can 

continue to use improvised instructional materials in Biology. These findings seem to 

support the recommendations made by Nnorom and Obianuju (2021) in their study 

about “improvisation in science instruction and the role of science teachers”, they 

recommended that more seminars, workshops and bookshops on improvisation 

techniques need to be carried out to help teachers to improve and update their 

competence. 
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5.4 Triangulation of the findings  

The two sets of data, one collected through the quantitative method and the other 

through the qualitative method, provided an opportunity for the comparison of results 

from different perspectives as well as to cross-validate the study results (Creswell, 

2014).  As presented in Table 4.4, the results from the Biology Achievement Test post-

test (quantitative results) showed that there is no statistically significant difference 

between the experimental group's mean score and the control group's mean score. 

However, it is worth noting that the experimental group performed better than the 

control group with a mean score difference of 0.8 in the post-test. The better 

performance in the post-test by the experimental group could be attributed to the use 

of improvised instructional materials in the teaching of the topic ‘Gas exchange in 

humans’ to the learners.  Although the two sets of data did not produce 100% similar 

results when compared, the findings from the focus group discussion (qualitative 

results) to a certain extent appeared to confirm the study’s hypothesis that improvised 

instructional materials have a positive effect on learners. This is because improvised 

instructional materials make the content easy to understand while at the same time 

making the lesson fun for the learners. Furthermore, the study found that improvised 

instructional materials stimulate the leaners’ brains into deep imaginations about the 

content, which therefore helps with easy remembrance. Therefore, the triangulations 

of the study’s results from the quantitative approach and the qualitative approach were 

used to reach a general valid conclusion that the improvised instructional materials 

have a positive effect on the Grade 11 learner’s achievement in Biology. Hence, the 

findings suggest that one source of data from either a quantitative approach or 

qualitative cannot be used to disprove where one source of data nullifies an assumption 

generated by another, they should complement each other.  
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5.5 Linking the Condition of Learning Theory to the findings  

The Condition of Learning Theory states that: 

“There are different types of learning outcomes, each of which is best achieved 

through its specific instructional design, but also that there is a set of steps 

required every learning environment” (Gagne, 1965, as cited in Zimmerman & 

Schunk, 2002, p.28). 

The researcher found this theory to be relevant in this study because it addresses the 

need for instructional materials for each specific activity in order to meet diverse 

learning styles and to ensure the lessons objectives are comprehensively attained by 

the learners. The results of this study are in accordance with the Condition of Learning 

Theory in the sense that although there was no statistically significant difference in 

learners’ achievement between those taught with improvised instructional materials 

and those taught with usual traditional instructional materials, it was found that 

learners’ achievement in the Biology achievement test improved after using different 

instructional materials, just like the theory urged about the use of “multiple 

discrimination which involves relating different responses to different stimuli” 

(Gagne,1974, p.18). Furthermore, the findings from the focus group discussion 

revealed that improvised instructional materials helped learners with their achievement 

in Biology by stimulating their brains and gaining their attention in order to grasp the 

content. This is similar to one of Gagne’s nine events of instructions, which talks about 

“gaining attention” – using pictures and relevant scenarios (Gagne and Medsker, 1996 

as cited in Ullah et al., 2015, p. 536) 
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5.6 Conclusions 

This chapter presented and discussed the findings on the effect of improvised 

instructional materials on Grade 11 learners’ academic achievement in Biology at a 

selected school in Omuthiya circuit. This study found that improvised instructional 

materials have the same effect on learners’ academic achievement as the usual 

traditional instructional materials. Also, it was revealed that the use of improvised 

instructional materials in teaching of Biology had a positive effect on learners’ 

academic achievement. In the next chapter, the summary of the research findings, 

conclusions, and recommendations are presented.  
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CHAPTER 6: SUMMARY, CONCLUSIONS, AND 

RECOMMENDATIONS 

6.1 Introduction 

This chapter presents a summary, conclusion, and recommendations based on the 

findings of the study. Possible areas for further research have also been identified in 

this chapter. 

6.2 Summary 

This study looked at the effects of using improvised instructional materials on Grade 

11 learners’ achievement in Biology at a selected school in Omuthiya circuit, Oshikoto 

region. As presented in Chapter 1, the study sought to answer the following questions 

and hypotheses: 

Main question: 

1. What are the effects of using improvised instructional materials on the Grade 

11 learner’s achievement in Biology at a selected school in Omuthiya circuit? 

Sub-questions 

1. How do improvised instructional materials contribute to learners’ achievement 

in Biology? 

2. What are the views of learners in the experimental group on the effect of using 

improvised instructional materials in the teaching and learning of Biology? 

Hypotheses: 

𝐇𝟎  There is no statistically significant difference in the performance of the Grade 

11 learners’ achievement in Biology between those taught with improvised 

instructional materials and those taught using the usual traditional method.  
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𝐇𝟏    There is a statistically significant difference in the performance of the Grade 

11 learners’ achievement in Biology between those taught with improvised 

instructional materials and those taught using the usual traditional method. 

The study employed the mixed-method research approach and used the quasi-

experimental design. The data were collected through a focus group discussion. The 

targeted population of this study consisted of all nine (9) secondary schools in 

Omuthiya circuit, with a population of about 758 learners. Purposive sampling was 

used to select one secondary school that offer Biology from the nine secondary schools 

in the circuit. The selected school had one Grade 11 class with thirty (30) learners 

doing Biology, which were then further randomly divided equally into two groups 

(Experimental group and Control group). 

The researcher used a Biology Achievement Test (BAT) as a tool for collecting data 

whereby a pre-test and post-test was given to the Experimental group and Control 

group. In order to investigate the grade 11 learners’ achievement scores in Biology in 

the topic of ‘Gas exchange in humans’, both the Experimental group and Control group 

were administered with the same pre-test before the intervention. The 15 learners in 

the Experimental group were taught Biology on the topic of ‘Gas exchange in humans’ 

for a period of six weeks, using improvised instructional materials (a breathing model 

and a box made structure of an alveolus) by the researcher. The other 15 learners in 

the Control group were taught with Biology in the same topic using the usual 

traditional instructional materials (textbook and chalkboard) by the researcher as well. 

Thereafter, the same Biology achievement test that was administered in the pre-test 

was administered again to the two groups as a post-test to determine the effect of 

improvised instructional materials on Grade 11 learners’ achievement scores. 
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The results of the pre-test found that the Control group mean score was slightly higher 

than the Experimental group with 0.74 mean scores. This means that both learners in 

the two groups seemed to have started at the same level of knowledge and 

understanding in Biology in the topic of ‘Gas exchange in humans’ before the 

intervention was carried out. However, to be certain if the difference was statistically 

significant, an unpaired t-test was carried out which showed a t-calculated = 0.72 and 

t-critical = 2.06. Thus, it was concluded that there was no statistically significant 

difference between the Experimental group and Control group before the intervention. 

The results of the post-test for the two groups revealed that the Experimental group 

scored slightly higher than the Control group with the mean score of 0.8. This 

difference emerged because of improvised instructional materials that was used during 

the intervention, especially that the Control group mean score achievement was 

slightly higher in the pre-test. However, to be certain if the difference was significant, 

a statistical unpaired t-test was carried out, which showed a t-calculated = 0.69 and a 

t-critical =2.06. Thus, it was concluded that there was no significant difference 

between the Experimental group and Control group after the intervention. The 

statistical results seem to concur with the findings of Kambeyo and Ngcoza (2017) 

who conclude that improvised instructional materials and usual traditional 

instructional materials yield same achievement in learners. 

Nonetheless, the comparison of the Experimental group and Control group pre-test to 

the post-test showed an improvement in learners’ achievement in both groups. The 

improved mean score achievements of the Experimental group from M =17.13 to M = 

22.73 attributes to the use of improvised instructional materials. On the other hand, the 

Control group also changed from M = 17.87 to M = 21.93. 
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Through the focus group discussions, it was further found that the learners 

acknowledged the use of improvised instructional materials in Biology as they 

believed that it helped them to understand the content better than being taught without 

them. Furthermore, the learners appreciated the use of improvised instructional 

materials by commenting that improvise instructional materials help them imagine 

more about the topic under discussion. While the learners have noted how the 

improvised instructional materials make it easy to understand the content being taught, 

they also highlighted the shortcomings that are associated with improvised 

instructional materials. One of their primary concerns is that some materials that are 

used to set up the improvised instructional materials could be dangerous; therefore, the 

learners suggested for teachers to be given trainings on how to deal with improvised 

instructional materials. Furthermore, it was revealed that improvised instructional 

materials help learners to retain memory by stimulating their brain, since learners are 

familiar with the materials used as many can be from their environment.  

6.3 Conclusion 

This study investigated the effects of improvised instructional materials on Grade 11 

learners’ achievement in Biology at a selected school in the Omuthiya circuit, Oshikoto 

region. The study’s quantitative findings showed an Experimental group mean score 

of 17.3 and 17.87 for the control group in their pre-test. The post-test revealed the 

mean score of 22.73 and 21.93 for the Experimental group and Control group 

respectively which then showed a slight difference of 0.8 in the post-test in favour of 

the Experimental group. However, an unpaired t-test showed that with an α = 0.05 and 

df = 25, the statistical t-test revealed a t-calculated = 0.69 and t-critical = 2.06. The t-

critical in this case was slightly higher than the t-calculated.  

Therefore, the findings failed to reject the null hypothesis (H0) which stated that: 



71 

 

𝐇𝟎  There is no statistically significant difference in the performance of the Grade 

11 learners’ achievement in Biology between those taught with improvised 

instructional materials and those taught using the usual traditional method.  

However, it is worth pointing out that the difference of 0.8 in the post-test mean scores 

between the experimental group and control group, as shown in Table 4.4, could be 

due to the use of improvised instructional materials in the teaching of learners. 

Furthermore, the comparison of the pre-test and post-test scores of the Experimental 

group and Control group showed the learners’ improvement in their academic 

achievement in both two groups. The improvement observed after the intervention 

between the tests of both two groups show that, improvised instructional materials and 

usual traditional instructional materials had a positive effect on the learners’ 

achievement in Biology. It can, therefore, be concluded that the use of improvised 

instructional materials in schools need to be encouraged as they seem to help learners 

with understanding the concepts which then lead to improved academic achievement. 

The qualitative findings reveal that improvised instructional materials help learners to 

understand the subject content easily. It also helps learners with easily remembrance 

of what they were taught. Further, it was also revealed that improvised instructional 

materials stimulate the learners’ brains which then help them to imagine more about 

the topic that is under discussion. Therefore, it can be concluded that the use of 

improvised instructional materials in Biology has a positive effect on learners’ 

achievement. Although the quantitative and qualitative findings are not fully in 

agreement, after the triangulation of the results, the study concluded that improvised 

instructional materials have a positive effect on Grade 11 learners’ achievement in 

Biology at a selected school in Omuthiya circuit, Oshikoto Region.  
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6.4 Recommendations 

Based on the findings of the study, the following recommendations are made: 

6.4.1 Recommendation for the Ministry of Education, Arts and Culture 

• Improvised instructional materials and usual traditional instructional materials 

were found to have the same effect on learners’ achievement. Therefore, the 

officials in the Ministry of Education, Arts and Culture should encourage the 

integration of both instructional materials in their Biology Lessons during 

teachers’ trainings. 

• Since the usual traditional instructional materials and improvised, instructional 

materials were found to have the same effect on learners’ achievement, the 

Ministry of Education Arts and Culture needs to invest more in procuring the 

usual traditional instructional materials, as well as acquiring and supplying raw 

materials that teachers can possibly use at schools to make improvised 

instructional materials. 

6.4.2 Recommendation for the Senior Education Officers of Biology  

• The Biology Senior Education Officers should facilitate workshops to train 

teachers on the needed skills on setting up improvised instructional materials 

and consideration that teachers need to be aware of when dealing with them. 

6.4.3 Recommendations for Biology teachers 

• Biology teachers should incorporate the use of improvised instructional 

materials and usual traditional instructional materials in their lesson 

presentations as they both improve learners’ academic achievement. 

• Biology teachers are encouraged to seek and attend more workshops on 

improvisation to sharpen their skills and knowledge on how to come up with 
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improvised instructional materials and how to assemble and use all 

instructional materials. 

6.4.4 Recommendations for future research 

• This study was limited to one selected secondary school in one educational 

region; hence, the study recommends another study to be conducted with a 

larger sample in different educational regions and schools. 

• More studies need to be carried out on the importance of using improvised 

instructional materials in the teaching and learning process in different Science 

subjects such as Chemistry and Physics. 

• There is a need to investigate the teachers’ experiences on the improvised 

instructional materials, after they have been introduced to the and tried them in 

their lessons. 
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APPENDICES 

APPENDIX A: BIOLOGY ACHIEVEMENT TEST 

Biology Achievement Test on the Human Breathing System 

Grade: 11                                                                                                      Time: 60 

minutes 

Instructions to Candidate 

• This test consists of Sections A and B. 

• Answer all the questions. 

• Marks are allocated at the end of each question. 

• Write clearly and legibly. 

Candidate No…………………………………………………………Gender 

……………… 

Age category (mark with a cross at your appropriate age category)  

[15-16……]                 [17-18……]             [19-20……]                  [20-21……]  

 

Section A: multiple choice (Choose the correct answer from the following questions 

about the Respiratory system by circling the letter next to the answer). 

 

1. Which of the following best describes breathing in Humans? 

A. The breathing in and out of oxygen and carbon dioxide 

B. The breathing in of oxygen. 

C. The inhalation and exhalation of carbon dioxide. 

D. The process of breathing in carbon dioxide and oxygen. 

 

2. Study the diagram below and answer the questions that follow. 
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Number 2 on the diagram represents. 

A. External intercostal muscle  

B. Innermost muscle  

C. Internal intercostal muscle 

D. Outermost muscle 

 

3. What is the purpose of cilia inside the nose? 

A. To fight diseases 

B. They serve no purpose.  

C. They sweep out mucus with dust and pathogens. 

D. To tickle the nose and cause sneezes. 

 

4. What is the pathway that air takes from the atmosphere to the gas exchange 

surface in the lungs? 

A. Mouth →larynx →bronchus →bronchioles →alveolus 

B. Mouth →nose → trachea →bronchus →alveoli →bronchiole  

C. Nose →larynx →trachea →bronchus →bronchiole →alveolus 

D. Nose →trachea →bronchus →bronchiole →alveolus 

 

5. Which one of the following best describes the function of the nasal cavity? 

A. It closes the oesophagus. 

B. It has a large surface area for gaseous exchange.  

C. It is where gaseous exchange takes place. 

D. It warms, cleans and moistens the inhaled air. 

 

6. What happens to the chest during exhalation? 

A. Intercostal muscle contract 

B. The chest moves inward.  

C. The chest moves inward and outward at the same time.  

D. The chest moves upward and downward. 

 

7. Which one is the feature of gaseous exchange? 

A. Thick-walled, large surface area, many capillaries 

B. Thick-walled, small surface area, few capillaries  

C. Thin-walled, large surface area, many capillaries.  

D. Thin-walled, small surface area, few capillaries. 
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8. Which one best describes the differences between breathing, respiration, and 

gaseous exchange? 

 Breathing  Respiration  Gaseous exchange  

A Breathing involves the 

lungs, muscles, and air 

passage. 

Respiration occurs in the 

mitochondria in the 

cells. 

Gaseous exchange 

involves the alveoli and 

capillaries. 

B A mechanism applied 

to transport oxygen. 

Breaking down food to 

release energy. 

The breaking down of 

the composition of air. 

C Increase in size of the 

lungs. 

The product is glucose. It happens in the lungs. 

D The removal of carbon 

dioxide. 

A process of making 

own food. 

The absorption of 

oxygen in the blood. 

 

9. The diaphragm and the intercostal muscles work together during expiration at 

the end of strenuous exercise. Which of the following demonstrates what 

happens to the diaphragm and intercostal muscle during expiration? 

 

  

Diaphragm 

Intercostal muscle  

Internal  External  

A Contract  Moves down  Relax  Contract  

B Contract  Moves up Relax  Contract  

C Relaxes  Moves down  Contract  Relax  

D Relaxes  Moves up Contract  Relax  

 

10. Which one is the function of cartilage in the trachea? 

A. Cleans the air as it moves to the lungs.  

B. Contracts to move the air into the lungs.  

C. Increase resistance to following into the lungs. 

D. Prevent the trachea from collapsing. 
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11. The photograph below shows a cell from the gas exchange system. What is this 

called? 

 
A. Alveolar cell 

B. Ciliated cell 

C. Goblet cell 

D. Muscle cell 

 

12. The table below shows different gasses that human beings inspire. Which one 

illustrate the appropriate composition of inspired air? 

 

Air inspired in percentages (%) 

 Nitrogen  Oxygen  Carbon 

dioxide  

Temperature  

A 78 78 21 Warmer  

B 21 78 78 Warmer  

C 78 21 4 Warmer  

D 78 21 0.04 variable 

 

13. Which process is involved in gaseous exchange in the human being? 

A. Active transport  

B. Diffusion  

C. Osmosis  

D. Photosynthesis  

 

14. The exchange of oxygen and carbon dioxide between the blood capillaries and 

alveoli is mainly caused by? 

A. A layer of moisture in the lining of the capillaries  

B. It is due to the concentration gradient between the blood capillaries and 

the alveoli. 

C. Occurs due to warm air that rises from the trachea. 

D. Pressure caused by inhalation and exhalation. 

 

15. How can one test the presence of carbon dioxide from the exhaled air? 

A. By bubbling carbon dioxide through clear lime water, lime water turns 

milky. 

B. By mixing carbon dioxide with hydrogen carbonate 
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C. Test with the Benedict’s solution 

D. The use of a litmus paper, that will turn red with presence of carbon 

dioxide.  

16. Pete exercised for 20 minutes, for that duration his depth of breathing was 30 

times per minute, 12 times more than when he was resting. Which of the 

following explains why? 

A. An increase in breathing depth for more oxygen supply, faster 

respiration rate, more energy released in the muscles and faster 

removal of carbon dioxide. 

B. An increase of energy supply to muscles, removal of lactic acid and 

cooling down the body. 

C. For faster removal of metabolic wastes 

D. To provide a large surface area for oxygen in the lungs 

 

17. Which one is the effect of tar on the lungs? 

A. It causes the lungs to shrink. 

B. It fills up the lungs with water. 

C. It is addictive. 

D. Tar contain cancer-causing chemicals. 

 

18. Which one of the following explains the danger of carbon monoxide from 

cigarettes to the human’s breathing system? 

A. It combines with haemoglobins to form oxyhaemoglobin which takes 

up space for the oxygen needed to be transported. 

B. It combines with oxygen to form carbon dioxide. 

C. It irritates and that reads to lung failure. 

D. It leads to heart failure and death. 

 

19. The term COPD refers to? 

A. Chronic Obstructive Pulmonary Disease  

B. Clinical Observation of Pulmonary Diagnosis  

C. Clinical Pulmonary Disease  

D. Coronary Artery Obstructive Disease 

Section B: Structured questions. (Answer the following questions by writing your 

answers in the space provided). 

1.1. The diagram shows a model which can be used to demonstrate breathing. 
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Glass tube A

Glass tube B

Balloon

Bell jar

Sheet of rubber
 

(a)   Name the part of the body represented by 

 

 (i)  the balloon 

 

  ............................................................................................................................... [1] 

 

     (ii)  the glass tube A 

 

  ............................................................................................................................... [1] 

 

    (iii)  the glass tube B  

 

  ............................................................................................................................... [1] 

 

    (iv)  the sheet of rubber. 

 

  ............................................................................................................................... [1] 

 

(b)  When the rubber sheet is pulled down the balloons inflate. Explain how this is 

caused.  

 

  ...................................................................................................................................  

 

  ...................................................................................................................................  

 

  ............................................................................................................................... [3] 

1.2.The diagram shows a section through an alveolus and a surrounding blood vessel. 
 

 

 

 

 

 

Z 
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(a)   Name the parts labelled A, B, C and D. 

 

 A .................................................................  B ................................................  

 

  C .................................................................  D ............................................ [4] 

 

(b)   What type of blood vessel is E? 

 

  ............................................................................................................................... [1] 

 

(c)   Name the gas moving in the direction shown by 

 

(i) arrow X. ......................................................................................................... [1] 

 

(ii) arrow Y. ......................................................................................................... [1] 

 

(d)   Name the process by which gases pass across the alveolar walls. 

 

  ............................................................................................................................... [1] 

 

(e)   What do the arrows Z represent? 

 

  ............................................................................................................................... [1] 

 
(f)    What happens to oxygen once it has entered the blood?  

 

  ............................................................................................................................................... 

 

  .......................................................................................................................................... [2] 
 

(g)   The air breathed into the body often contains dust and bacteria. How are these 

prevented from  

   entering the alveoli?  

 

  .........................................................................................................................................  [3] 

 

 

TOTAL MARKS:        {40} 

C 

D 

E 

B 

A 

X Y 
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APPENDIX B: FOCUS GROUP DISCUSSION GUIDE   

The focus group (learners’ reactions) from the experimental group. 

Opening statement. 

I thank you all for permitting me to involve you in these discussions. These discussions 

consist of five open-structured questions that seek to get your views about the effects 

of improvised instructional materials that the researcher used during the teaching 

process. Furthermore, you are assured that your responses to the interview questions 

will be treated with the outmost confidentiality and the pseudonym that you acquired 

at the beginning of the study will be used instead of your real name. 

What do you understand by the word “improvised”? (the researcher will give the 

meaning if the children do not know it). 

…………………………………………………………………………………………

………………………………………………………………………………………… 

1. What do you think of being taught with improvised instructional materials? 

…………………………………………………………………………………………

………………………………………………………………………………………… 

2. What do you like most about being taught with improvised instructional 

materials? 

…………………………………………………………………………………………

………………………………………………………………………………………… 

3. What is that you disliked most about being taught with improvised instructional 

materials? 
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…………………………………………………………………………………………

………………………………………………………………………………………… 

4. In general, did improvised instructional materials help you understand the topic 

‘gas exchange in humans’ better? 

…………………………………………………………………………………………

………………………………………………………………………………………… 

5. Do you recommend improvised instructional materials to continue being used 

in Biology? Specify why. 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 
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APPENDIX C: LESSONS 

LESSON NOTE 

Teacher: Johannes Shipepe Grade:11 Date:  

Subject: Biology                                                                                                   Time: 

50 min 

Theme and Topic: Human body (Gases exchange in humans) 

Teaching Materials:  

• Bottle, tubes, and plastic-made model of breathing system. (Group A only) 

A breathing system model (improvised instructional material) 
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Structure of an alveoli (improvised instructional material) 

 

 

• Teachers ‘notes 

Lesson Objectives:  

• Distinguish between breathing and respiration. 

• List the features of gas exchange surfaces in humans. 

• state the functions of internal and external intercostal muscles and cartilage 

in the trachea. 

• explain the differences in composition between inspired and expired air. 

Learners should be able to: 

• Know the role of intercostal muscles and trachea. 

Monitoring of homework done: 

• No homework was given. 

Introduction: 

• Teacher writes the objectives on the board and asks what learners know 

about the topic to be discussed from the previous grades. 
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Presentation: 

TEACHER LEARNER 

• Breathing is the muscular mechanism 

which is applied to transport air 

containing oxygen from the external 

atmosphere to the lungs (inhalation), and 

air containing carbon dioxide from the 

lungs to the external atmosphere 

(exhalation). 

• Gaseous exchange is the diffusion of 

oxygen from the alveoli to the blood 

capillaries, and the diffusion of carbon 

dioxide from the blood capillaries to the 

alveoli. 

• Respiration is the release of energy from 

food substances (like glucose) in all 

living cells 24/7 (in the mitochondria) 

• Nitrogen -it is insoluble, not absorbed 

into the blood and not needed for 

respiration. Hance 78% is retained after 

exhalation. 

• Oxygen- it is soluble, absorbed into the 

blood and used in respiration. Hance 

only 16% of the 21% is exhaled. 

• Carbon dioxide- it is a waste product of 

respiration which goes from the alveoli 

out of the lungs. Hence 4% is exhaled 

instead of 0.04% that was inhaled. 

✓ Air in alveoli contains higher 

concentration of oxygen, than in blood. 

• Air in the alveoli contains a lower 

concentration of carbon dioxide, than 

blood. • Concentration gradient exists 

• Label different body parts 

that made up the 

respiratory system. 

• Observe inhalation and 

exhalation on a 

respiratory system model 

(group A only). 
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between the air and the blood. • Oxygen 

diffuses into blood capillaries; carbon 

dioxide diffuses out. • There are many 

alveoli. • This provides a large surface 

area. • The alveoli have a thin wall made 

of one epithelial layer of cells. • The 

alveoli are surrounded by network of 

capillaries. • Capillaries also with thin 

wall with one layer of epithelial cells. 

✓ Gaseous exchange surfaces must have a 

large surface area – the millions of 

alveoli in the lungs provide a surface 

area of 70 m2. • The surface must be thin 

for easy exchange of gasses by diffusion 

– the walls of the alveoli as well as the 

walls of the capillaries are made of only 

one single layer of epithelial cells. • A 

gaseous exchange surface must have an 

efficient transport system for oxygen 

and carbon dioxide – all alveoli are 

surrounded by a capillary network. • 

The gaseous exchange surface must 

always be moist – inside the alveoli is a 

moisture layer to keep it open and 

prevent drying out. • There must always 

be a concentration gradient between 

the air in the alveoli and the blood – it is 

maintained because blood is pumped 

through the lungs and constantly moving 

through capillaries. 

 

 

 

 

 

 

 

 

 

• Take notes and ask 

questions. 
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Homework  

➢ Define breathing. (1) 

➢ Distinguish between inhalation and exhalation. (2) 

➢ Explain the composition of air that is exhaled and inhaled. (4) 

 

 

 

LESSON NOTE 

Teacher: Johannes Shipepe Grade:11 Date:  

Subject: Biology                                                                                                   Time: 

50 min 

Theme and Topic: Human body (Gases exchange in humans) 

Teaching Materials:  

• Bottle, tubes, and plastic-made model of breathing system. (Group A only) 

• Teachers ‘notes 

Lesson Objectives:  

• Investigate the differences in carbon dioxide concentration in inspired and 

expired air, using limewater and/or hydrogen carbonate indicator solution. 

• Explain the effects of physical activity on the rate and depth of breathing.  

• Describe the effects of tobacco smoke on the gas exchange system with 

reference to carbon monoxide, nicotine, and tar. 

• State that tobacco smoking can cause chronic obstructive pulmonary disease 

(COPD). 

Learners should be able to: 

• Understand the significance of physical activities on the rate and depth of 

breathing. 

Monitoring of homework done: 

• Peer marking the homework and give corrections. 

Introduction: 

• Teacher writes the objectives on the board and asks what learners know 

relating to the previous lesson. 
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Presentation: 

TEACHER LEARNER 

• Carbon dioxide test - When CO2 is 

bubbled through clear lime water, the 

lime water turns milky. The hydrogen 

carbonate indicator turns from red to 

orange-yellow in the presence of 

CO2. 

• At rest, a healthy adult person 

breathes about 16–18 times per 

minute, using the diaphragm only. 

During exercise, this rate 

automatically rises to 20–30 times per 

minute and the intercostal and 

abdominal muscles will come into 

operation as well. The rate and depth 

of breathing increase. A greater 

volume of air with more oxygen will 

be exchanged at a given time. This 

ensures that the active muscle cells 

are supplied with extra oxygen. This 

means that faster respiration will 

occur in the muscle cells. The faster 

respiration means that more energy 

will be released for the muscle cells 

during exercise. The faster breathing 

means that more carbon dioxide will 

be excreted at the same time. 

• Tar - Tar damages the cilia in air 

passages which causes them to stop 

their flicking (beating) movements. 

This prevents the sweeping out of 

dust, bacteria, pollen, and mucus. 

• Learners observe the 

experiment of carbon 

dioxide testing in exhaled air 

in a video on a projector. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Observe the effect of tar in a 

video on human lungs. 
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• Nicotine - It increases the stickiness 

of platelets, and this increases the 

risks of blood clots. 

• Carbon monoxide - CO combines 

with haemoglobin to form 

carboxyhaemoglobin in red blood 

cells.  

• COPD - Chronic Obstructive 

Pulmonary Diseases 

Evaluation: 

➢ Give two effects of nicotine on the breathing system. (2) 

➢ Define COPD (1) 
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APPENDIX D: ETHICAL CLEARANCE CERTIFICATE 
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APPENDIX E: RESEARCH PERMISSION LETTER 
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APPENDIX F: POSTGRADUATES OFFICE PERMISSION LETTER 
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APPENDIX G: CONSENT FORM FOR PARENTS 

Enquiries: Mr. Johannes Shipepe Education Department 

Cell: +26481 7655731 

Email: shipepejohannes@gmail.com 

University of Namibia 

30 June 2023 

 

Dear parent 

INVITATION TO PARTICIPATE IN A STUDY 

This communication is an invitation for you to grant your child permission to take part 

in this study. I am a Part-time student pursuing a master's degree in education in science 

education at the University of Namibia, Windhoek campus. To fulfil the requirements 

for the degree of Master of Education, I am currently conducting a research project, 

which aims to ‘investigating the effects of using improvised instructional materials on 

grade 11 learners’ achievement in Biology at School X in Omuthiya circuit.  

The researcher will divide learners into two equal groups, A and B. The two groups 

will be administered with a pre-test that aim to assess learners’ level of performance 

in Biology at the beginning of the study. Afterward, Learners will then be taught for 

two weeks in lessons of 40 minutes, with group A to be taught with improvised 

instructional materials, textbook, and teachers’ notes while group B will be taught with 

textbook, and teachers’ notes only. A post-test will be administered to all groups after 

two weeks to see if there is a change in the level of performance of learners in the 

groups. 

As a result, I am requesting your permission to allow your child to participate in this 

life-changing learning experience. Please fill and sign the accompanying declaration 

form to give your consent. Furthermore, please keep in mind that his/her participation 
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in this study is voluntary, and the use of pseudonyms will ensure anonymity. Likewise, 

he/she reserves the right to withdraw from this study with no penalties. The study's 

findings will be published and presented in academic and professional settings. Please 

feel free to contact me at any time if you have any questions about this research. 

Yours Sincerely 

__________________________ 

Johannes Shipepe 

 

M.Ed. student 

University of Namibia 

 

Declaration form 

I_____________________________________________________________ (full 

names of a parent/guardian) thus acknowledge that I understand the contents of this 

paper and the nature of the educational intervention. As a result, I grant permission for 

my child __________________________________ to participate in this research 

study.  

 

___________________________   ______________________ 

Signature (parent/guardian)       Date 


