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ABSTRACT

The main focus of this study was assessing the major factors influencing the implementation of biology curriculum practical activities in selected preparatory schools of Gulele Sub-city. The study sought to cover the following three objectives: First to determine the level/status of implementation of biological science practical work in selected secondary schools; and second, to identify those factors that contributed for the poor performance of biology curriculum practical activities in the selected secondary schools and lastly to assess the strategies for improving the implementation status of biology curriculum practical activities in secondary schools of Gulele sub- city. A descriptive survey method was employed in this study. Both probability and non –probability sampling technique were used. Accordingly, 300 participants were selected in the sample. Moreover, questionnaire, interview, observation checklist tools were used to collect relevant data pertaining to the identified problem. Before administrating the questionnaire, pilot test was conducted in one secondary school for validity and reliability of the items. After data were gathered, analysis was made using tables, frequency, and percentage mean and weighted mean. The findings of this research indicated that the multivariate nature makes the problem more complex and make difficult to identify one single factor.  Many factors like student related factors, teachers’ related factors, school related factors, school administration related factors and curriculum related factors were the factors that seriously influence the successful implementation of biology curriculum practical activities. It is still remains true that the cumulative average impact of curriculum related factors are found to have the most significant effect in influencing the implementation of practical activities in preparatory schools. To alleviate these problems strengthen pre-service and in-service teacher training, alignment of general education with teacher education curriculum, Separate time allocation for practical work, improving school facilities, strengthening supervision and support to teachers, developing/designing tailored and relevant curriculum, training and assigning competent educational leaders, revisiting language policy, and making teaching as a profession of choice were suggested.
Key Words: Biology, curriculum, student related factors, teacher related factors, school related factors, and school leadership related factors  
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CHAPTER ONE
INTRODUCTION AND BACKGROUND TO THE PROBLEM

1.1      Introduction

Worldwide, it has been recognized that science education is indispensible and should be effectively taught in schools. Studies conducted globally have shown the pivotal role-played by laboratory work in enhancing science concepts teaching and learning in educational institutions (Mothanbane & Dichaba, 2013). A successful practical lesson should be inquiry based than deductive based learning (Rocardo, Csermely, Lenzen & Hemmo, 2007). 
Science laboratory is a key input for teaching and learning of science and considered as an indicator of academic achievement (Dahar, 2011). Science concepts and skills are well developed when students are engaged in science laboratory for practical experiments (Hofstein and Lunetta, 2004; Hofstein, 2004). Because of the supreme importance of science education supported using laboratory has been given a central and distinctive role in developing scientific skills and science educators have suggested that rich benefits in learning science come as a result of using laboratory activities (Hofstein and Lunetta, 2003).
The general objectives of teaching practical work in science include motivating and stimulating learners` interest in science, enhancing the learning of scientific concepts, developing the learners` scientific attitude such as open- mindedness and objectivity, teaching practical skills to enable learners handle and manipulate equipment, giving insight into the scientific methods as well as developing expertise in using them (Hodson, 1990).
There is unanimous agreement among educationists universally that for students to better understand the natural phenomena and learn how science attempts to understand and clarify these issues, science teachers should afford students opportunities to engage with and fully participate in practical work (Gott & Duggan, 2009).
1.2
Background of the Problem

Practical science, since its origin in the mid-19th century, has acquired an increasing and influential place in science teaching. Several researchers in the field recognized the importance of practical science arguing that students should have first-hand experiences in order to acquire skills in handling apparatus, to measure and illustrate concept and principles (Layton 1990; Friendlier and Tamir 1990; Woolnough 1991; 1994; Parkinson 1994; Martin et al 2004). Others also claimed that science curricula should emphasize the inquiry approach where ‘doing science’ like the real scientist is the most promising method by which students will master inquiry skills and become literate in science (Yager 1991; Hegarty 1990; Klopfer 1990). 
Especially since the 1950s, practical science went through a number of reform attempts due to the perceived failure of reflecting the desired changes in science (Schewab 1964; Gleen 1965). The new conception of the role of practical science has resulted in curriculum shift from science as a useful knowledge to science as an activity. This change in the 1960s gave practical science its due place with the increased emphasis on students’ involvement in scientific investigations, based on the belief that science cannot be effectively learnt without experiencing it (BSCS 1971; Mekuanent, 1992).

Even though, the importance of practical science continued to be essential, the evaluation of its effectiveness in the process of science learning suggested that the return to investment (time, resource and energy) are not promising (Yager 1991). Despite the controversies concerning the role and relative emphasis of practical science have not been resolved, its importance is continued in recent years (Lunetta 1998; Martin et al 1995; Layton 1990). 
A growing recognition to the legacy of Dergue regime (1974-1990) education, to which Negash, 1990 cited in Kerkula, 1997 described as being in the state of crisis due to irrelevant and inappropriate methods, including failure to incorporate relevant practical experience- has led to the formulation of the new Education and Training Policy [ETP] (TGE, 1994a) and Education Sector Strategy [ESS] (TGE 1994b). The ETP advocates a problem-solving approach to teaching and learning at all levels of education (Ibid: 1994a). It address such issues as the purposes of education, the context for the curriculum, teacher education, and other conditions essential to foster more active approaches in the classroom. 
The ESS further gave particular attention to the science subjects and teaching methods. It recognizes that wholly expository styles of teaching of factual information in preparation for examinations which themselves emphasize pure recall may be poor development for citizenship. In science education, the ambition is to devise a curriculum and methods of instruction to promote learners' conceptual and procedural knowledge by closely integrating theoretical and practical work. 

The Ethiopian General Education Curriculum Framework [EGECF] further recognizes the nature of biology as "experimental science involves critical thinking, reasoning and problem solving in everyday life" (MOE 2009a: 26). With regards to the content of biology curriculum, it further "emphasizes the relevance of biological knowledge in understanding issues affecting people as individuals and the interaction of people with society and with the environment." The above display of the nature biology and its recognition as a scientific discipline that has relevance to various applied fields explains why practical work is considered as integral part of Ethiopian biology curriculum (Akalewold, 2013). 
As part of natural science, practical biology has a long history, sound rationale and significance within science education (Gleen 1965; Dallas 1980; Brown 1995; Majasen 1995). The place of practical in biology is convincingly argued that biological science must have a strong practical bias as practical work is a pillar of teaching biology (Majasen 1995; Brown 2008; Dallas 2010). Despite this development in this field, Gleen (1965) argued that the challenge of practical work in biology is to create thought and not just a process of looking, drawing and doing. He further argued that since practical work is essentially a problem solving task, it must be undertaken to solve problem.  
Post- 2015 [EFA] regime poses global policy challenge- the need for crafting sound   development policy and what would be the focus of national education. Ethiopia   responded to this novel challenge through macroeconomic policy changes that attempt at structural transformation of the economy. Accordingly successive 'Growth and Transformation Plans' [GTP] were launched to change the economy from agriculture to manufactured industry and to become a middle-income country by 2020-23.' 

The need for middle and high level trained manpower to achieve this national vision was used to chart Ethiopia’s post- EFA education policy- much focus to secondary and higher education (MoE 2016). Based on middle income economy requirements, the World Bank (2013) argued the need for expanding and universal secondary education. Among other things, reforming science curriculum and pedagogy was considered a necessary condition (MoE 2020). 
Furthermore, MoE changed higher education landscape through what was commonly called "70/30 policy” (MoE 2009) [70% of students enrolled in science and technology fields and 30% in social science and humanities]- a policy that had major implication for similar alignment of students at secondary education. Since 2007, Ethiopia was a member of SMASE- Africa, a regional association for the Strengthening of Mathematics and Science Education; the promulgation of Science and Mathematics Education Strategy (MoE, 2009b) and the establishment of Center for Strengthening Mathematics and Science Education in Ethiopia (CSMASEE) within MoE might point to education sector response to align science education with national development priorities.   
Despite the fact that practical work is regarded as important, there is ample evidence both in the national and international literature that practical science is not fully implemented (Mekuanent 1992; Akalewold 2001; Brown 1995; Temechegn 2001; 2002; Lunetta 1998) cited in Aklilu 2010. Recent experience with plasma modes of instruction at secondary schools also testified that biology tends to be learned too much from books and televised presentation), where learning from the specimens and field work are totally absent. 

Though a number of studies recognized the rather poor implementation, this study recognized the role played by the pre-active curriculum- textbooks, manuals etc., in determining the nature and purpose of practical biological science presented for students to learn. Its explicit focus on 'implementation' and the interaction of teachers and students in the classroom and in the field in the space (laboratory) material, financial and professional contexts would give us comprehensive evaluation of the problem under study. The purpose of this study was to analyze the factors that affect existing practices in selected Gulele sub-city of government Preparatory schools. 
1.3
Statement of the Problem

EGECF states the goal of biology as: "... to acquaint the students with nature… developing positive attitudes towards them and towards active participation in conservation of nature and other community undertakings" and further clarifies the sought pedagogy as "...make use of participatory approaches such as learning through investigation, laboratory activities, field visits,..." (Ibid: 26-7). 
Even though pedagogic role was stated, no explicit discussion was made about curricular [aims, types and how to be developed] and implementation aspects [conducive factors/ conditions] at the schools. A number of studies, in the past, reported mismatch between policy rhetoric and actual implementation of biology practical science (Akalewold 2003; 2013; Olani 2008). Recently; World Bank (2013) questioned EGECF’s claim ['competency approach' and the emphasis given to "high order thinking skills']; singled out 'skill mastery' as one of the 'significant gap in secondary curriculum' and further argued 'lack of skills' as 'the most significant indicator of the low quality of high school graduate' (Ibid: 64). 

Given recent heightened emphasis to science education; the rather abysmal outcomes reflected in several studies (MoE 2016; 2018) might led us to question EGECF’s unproblematic/ taken-for-granted assumptions about curriculum development and implementation. This study, therefore, attempts to explore in-depth the actual practice and existing factors that contribute to existing level of biology curriculum practical activities implementation in preparatory schools. 
1.4
Objectives of the Study

1.4.1
General Objective

The general objective of this study was to assess the major factors influencing the implementation of biology curriculum practical activities in a selected preparatory schools (Grade 11 -12) of Gulele Sub-city and to forward some relevant recommendations to curb the effect of the problem.
1.4.2
Specific Objectives

The specific objectives that were guided this research included:

(i) To determine the level/status of implementation of biological science practical work in selected preparatory schools; and 

(ii) To identify those factors that contributed for the poor performance of  biology curriculum practical activities implementation  in  the selected preparatory schools of Gulele sub- city 

(iii) To forward the possible strategies for improving the implementation status of biology curriculum practical activities in preparatory schools of Gulele sub- city. 

1.5
Research Questions

In line with the objectives specified above, the study employed the following research questions:

(i) What are the pupils’ related factors that influence the implementation of biology curriculum practical activities in preparatory schools of Gulele sub-city?

(ii) What are the teacher’s related factors that influence the implementation of biology curriculum practical activities in preparatory schools of Gulele sub-city?

(iii) What are the schools related factors that influence the implementation of biology curriculum practical activities in preparatory schools of Gulele sub-city?

(iv) What are the curriculums related factors that influence the implementation of biology curriculum practical activities in preparatory schools of Gulele sub-city?
(v) What are the school leaders/administration related factors that influence the implementation of biology curriculum practical activities in preparatory schools of Gulele sub-city?
1.6
Significance of the Study

In view of the current policies of that gave due attention to the development of science and technology, the results of this study is self-explanatory. As development in the field clearly attested the unique role of practical science on one hand and our recent experience with plasma television that closed the door of laboratory, on the other, suggests the need to re-think national philosophy and practices that guide science and technology with an equal commitment to the resource implications that calls for its effective implementation. 
In light of such wider significance, this study has relevance to the curriculum development and implementation directorate / MOE as a feedback for further revisions of curriculum materials based on recent claims in science and biology education. The findings of the study help MoE and Addis Ababa City Administration to indicate the status of biology practical work implementation in relation to the NETP intention. 
Hence, they can devise sound means for the factors that impede the proper implementation. It gives some insight about attitude and interest of teachers and students towards Practical Work. The findings of this study help to awaken officials at different, educational office / level /(Sub- city or Woreda/ District), school administrations, teachers and other concerned bodies on problems of PW at preparatory schools level, so that, they can set their own relevant strategies to solve the problems. It gives also possible way of enhancing biology teachers' awareness, attitudes and practices for the effective implementation of practical work. Moreover, it may be used as a stepping stone for those who are interested in this area to conduct further investigation
1.7
Delimitation of the Study

As far as the study setting is concerned, this study is confined to Gulele sub-city because the Addis Ababa Education Bureau report clearly indicated the severity of the problem in this area (AAEB, 2017). Moreover, this study is delimited to study factors influencing the implementation of biological science practical activities curriculum in Government preparatory schools of Gulele Sub-City of Addis Ababa City Administration.
1.8
Limitation of the Study

The study had the following limitations. First, it was not possible to generalize the result to the whole country since the study was conducted only in a few selected preparatory schools in Addis Ababa City Administration and second, it was not possible to generalize the results to biology since only the practical aspect of secondary school biology was considered in the study. And finally some of the respondents did not show maximum cooperation in data collection especially school principals in visiting /cross checking school laboratory.
1.9      Operational Definition of Terms

1.9.1   Practical Work
It refers to the doing of experiment, practical exercises and observation Exercises with scientific apparatus in science laboratory.
1.9.2   Investigation

A specific type of problem solving defined as a task for which a pupil cannot immediately see an answer or recall a routine method for finding it.
1.9.3   Implementation
In this study refers to the actual use of practical work/put what has been planned in to use.

1.9.4   Preparatory Schools
In this study, it indicates the second cycle (Grade 11 and 12) of Ethiopian education system.

1.10     Organization of the Study

This study comprises five chapters. Chapter one represents the problem, which inform the study and its context. It provides the detail justification of the study. Chapter two shows a review of relevant literature, and synthesis. Chapter three explains the study area, research design, methodologies and procedures for data collection. Chapter four describes data presentation, analysis and discussion while chapter five provides the summary, conclusion and recommendations of the study.
CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.1
Introduction

This chapter presents review of the most relevant literature and research findings related to the problem under study, definition, conceptual framework, theoretical framework, empirical review and perspectives and purpose of practical work in science education and methods/types of practical work .The chapter also deals with the special nature of science education including the need, importance of biology, basic approaches to its teaching and history of PW and discuss the factors impeding the practical activities in teaching biology. 
2.2
Definition, Conceptual and Theoretical Review 

2.2.1
What is Practical Science?

Different terms have been used by authorities in the field to designate the practical dimensions of science, often with different specialized meanings. The most common are the use of terms like practical science, practical work and laboratory work (Akalewold 2013; Woolnough 1991; Hegart 1990). The major difference in these terminologies lies in aspects of what they include and/ or exclude in their definitions and usually tied to particular educational traditions. For example; Hegarty (1990) makes distinctions between laboratory work and the others. Laboratory work is used in US literature, where as practical work is used in UK literature and in those countries who are affiliated with them. She further defined laboratory work as a form of practical taking place in the purposefully assigned environment. The focus here is on the experiment that required standard setups usually done in the context of laboratory. 
On the other hand, Hodson (1993) criticized such traditional understanding of association with laboratory bench work as obsolete and offer a more general definition. According to him, practical work is one of the instructional methods that require learners to be active. Hence, any direct experience could be considered as practical work. What is important for him is taking the agency of the learner as active agent and include a variety of activities even paper and pencil activities, as far as they qualify this definition. 
Hodson’s conception is further strengthened in the Science-Technology-Society (STS) approach. Practical work is, thus, viewed in terms of their meaningfulness and usefulness to the students and further argued by Nesibu (2010) as whether in discussion or in laboratory, the work can be considered as practical if it focuses on students own questions, their explanations, their tests of validity for such explanations. Finally, Woolnough (1991) eclectic description is more helpful and used as a perspective used in this paper.  He used the phrase ‘practical science’ as being synonym with the phrase ‘practical work.’ According to him, practical science means the doing of experiments or practical exercises with scientific apparatus, usually in a controlled environment called science laboratory.
2.2.2
Rationale for Practical Science

A number of rationales have been forwarded both in supports for or against practical science in science literature (Akalewold, 2013). In general those who oppose or see little benefits to practical science bases their claims based on the cost implications and the lack of conclusive evidence that justifies the superiority of practical science method over other non-practical methods. On the other hand, those who support for the practical dimensions generally associate their descriptions with the general purpose if science within the philosophy of science. Research has identified the following five major sets of reasons in support of laboratory-based work: 
(1) Science involves highly complex and abstract subject matter and, many students fail to comprehend such concepts without the concrete props and opportunities for manipulation afforded in the laboratory; (2) students' participation in actual investigations, developing their inquiry and intellectual skills is an important component of learning science as enquiry; (3) practical experiences, whether manipulative or intellectual, are qualitatively different from other experiences and are essential for the development of skills and strategies with a wide range of generalizable efforts; and (4) the laboratory has been found to offer unique contexts for the identifications,  diagnosis and remediation of students' misconceptions (Akalewold, 2013).

2.2.3
Purposes of Practical Science

Even though practical science has generally acquired prominent place in science education, there is little agreement on its purposes (Woolnough, 1991). Different authorities in the field suggested different sets of purposes based on their conceptions of the nature of science and the place of practical science within it. Based on review of available literature, Woolnough (1994) argued that the purpose of practical science that is prevalent includes:

Doing practical work provides a re-affirmation of the vital importance of practical activities in science centered on problem solving investigations. It advocates the need for students to engage in all practical tasks, in which all aspects of knowledge (tacit as well as explicit) of practical abilities and personal attributes of commitment and activity are interacting 
In the context of secondary science education, Schwab (1964) argued that the purposes of practical science are to encourage accurate observations, to promote scientific ways of thinking and to provide an opportunity to find out facts and principles by investigations. In order to re-affirm the experimental bases in science, “getting –to-know-by-investigation,” experiments must be used more in science teaching.  
A number of authors summarized the current goals of practical science (Hegarty 1990; Tamir 1991; Gott and Duggan 1995). Hegarty (1990); for example, identified four basic outcomes of laboratory activities as (a) learning technical skills, (b) learning scientific enquiry, (c) learning scientific knowledge; and (d) developing students attitudes. 
According to Tamir (1991), practical aims can be structured under five main headings: (a) understanding concepts (declarative knowledge); (b) acquiring habits and capabilities; (c) gaining skills (procedural knowledge); (d) appreciating the nature of science; and (e) developing attitudes. He further argued that such taxonomy offers a broad list of potential outcomes and can only be achieved if opportunities are given to students to involve in the necessary experience.
2.2.4
Types of Practical Work

Science teaching in schools is often criticized, especially by older students, for being prescriptive, impersonal, lacking in opportunities for personal judgments and creativity. Science has become reduced to a series of small, apparently trivial activities and pieces of knowledge, unrelated to the world in which students are growing up, and inhibiting to their developing personalities and aspirations.
Woolnough and Allosp (1985) identified three distinct types of practical work: experience, which are intended to give pupils a ‘feel’ for phenomena; exercises, which are designed to develop practical skills and techniques; and investigative, which gives pupils the opportunity to tackle open-ended tasks like problem –solving scientists. Woolnough (1991) also classified the practical science into four major types: exercises, experiences, demonstrations and investigations. Each of these types of practical has its own place in science teaching. 
Gott and Duggan (1995), for example, classified practical work into five categories. Their boundary was assumed to be not watertight. Particularly, skills and observations are to some degree implicit in other types. Practical work generally falls into one of the following five categories: learning basic practical skills; illustrating a theory or concepts; to train in observation; investigative work and enquiry.
Depending on their purposes and the degree of detailed control exercise by the staff over students’ activities, Boud et al 1989 cited in Akalewold, 2003, classified laboratory courses into three main ways- controlled exercises, experimental investigations and research projects. For them these are some of the strategies that may provide opportunities for the pursuit of various educational aims in the laboratory teaching.
2.2.5
Degree of Participation in the Practical Science

A number of researchers analyzed different types of activities based on the level of participation rendered to students (Tamir and Amir 1987; Tamir 1991). Through a revised form, Tamir (1991) compared a typical laboratory lesson with that of a typical investigation carried out by a scientist in terms of who does what and he concluded that what students are actually doing in a typical laboratory is like technicians and not like a scientist. 

In order to render participation of practical science activities for students, Tamir has suggested could be made at different stages of the investigation. These includes- in the problem to be solved, in the planning and operations of the investigation and in the possible solutions to the problems. Based on this, he produced a four way classification of investigations, depending on whether each stage is open for students to make decisions or closed (Woolnough 1994). At level zero, all the problem, procedures and conclusions are given and hence, there is no participation for students to make any input. At level one, both problem and the procedures are given and students are expected to involve in data collection and drawing conclusions. At level two, only the problem is given, and students will decide on the procedures to be followed, collect data and make conclusions. And finally at level three, the student has to do everything beginning with the problem formulation up to drawing of conclusions (Tamir 1991; Hegarty 1990).

2.2.7
Method and Approaches to Science Teaching

Science teaching has existed for about a century and the approach has undergone many changes. During that early time there has been emphasis in turn on clear demonstration; then on laboratory work through ‘heuristic’ system and in the last on blend of demonstration lessons and laboratory training (Gleen 1965; Parkinson, 1994)

Traditionally science courses have laid grate emphasis on the recall of knowledge and the understanding of content. It has been depicted in schools as list of statements, rules and laws to be copied down and learned by rote (Layton, 1990; Parkinson, 1994; Matiru et al, 1995; Lunetta, 1998; McComas, 1998). 

This traditional approach to science teaching was based on the view that science consists of stable and immutable body of facts, which are final and absolute. As a result its teaching has focused on helping students learn scientific facts, concepts and principals. However, the teaching of science based on this understanding fails to convey the real nature of science subjects (Romey, 1968; BSCS, 1987; Mekuanent, 1992). Romey (1968) comparing the traditional and modern approaches to science teaching stated that:

… the (traditional) teaching of science can be compared to the teaching of art. Some are schools stress the history of art, whereas others are more different between the two approaches is that one produces are historians whereas the other produces artists. The same is true to science.

Thus as indicated above the traditional approach typically constitutes lectures supported by few practical demonstrations and the student remains a passive receiver of information who is supposed reproduce it on examination or whenever demanded by the teacher.
However the inclusion of science education in the curriculum and science teaching in school has several functions to perform. Schwab, 1964, Gleen 1965 and Romey, 1968, stress that science teaching in school must give a student a systematic training in carful observation, in experiment in the estimation of the relative value of results..

He also recognizes that, though no single methods of teaching have been found exclusively to meet all needs all the time; literatures emphasize the importance and benefits of inquiry-based teaching and learning. Other writers in the filed also claim the importance of inquiry approaches in teaching science (Schwab, 1964; Romey, 1968; Mekunent, 1992Temechegn, 2001).
Romey (1968) particular, notes that inquiry based teaching method tend to focus on developing children’s abilities to think than more acquisition of subject matter. Recent research verifies the superior effect of student centered constructivist approaches over traditional text based teaching methods for science achievement, and attitudes and skills of science enquiry (Mc Comas, 1998; Martin et al, 2001;). Many literatures stress that science is a practical subject, and should be taught at all stages in a way, which emphasizes practical, investigative and problem-solving activity. 
For example, Parkinson, advocating practical work approaches that…

… Science is not a catalogue of facts that have beefed to the pupils so that they can regurgitate it at the next examination. There is information to be learned, explanation to be understood skills to be mastered the approaches of science to be grasped. (Parkinson, 1994: 25) 

Parkinson also observed that science courses develops during the last ten years have placed grates emphasis on the process of science arguing that for most pupils the scientific method is much more important that remembering scientific facts. 
Martin et al. (2001) in support of this added that

…Science programs, science teaching practices and assessment techniques must provide experiences that will help children to value and use science by making important discoveries for themselves.

Today, researchers of science teaching and learning continue to grade problem-solving as a valued outcome of science education. Science is most effectively taught and learned when both teacher and pupils practice the skills of problem-solving by engaging in group and individual study (Mc Comas, 1998; Marthin et al., 2001).
Champagne and Klopfer (1977) in Loza (2016) also indicate the remarkable degree of most science educators that the problem solving and reflective thinking play an important role in children’s learning of science in school. Based on this reality, most science educators proposed and claim practical work method the best way of teaching and learning science, arguing that the firsthand experience through practical work is believed to be essential (Gleen, 1965;Romey, 1968; Woolnough and Allsop, 1985; Majasan 1995; Woolnough, 1991; 1994,). Accordingly, some of the way suggested being best for teaching and learning science education is. (1) Experimentation (2) investigation based on problem-solving (3) Observation (4) demonstration (5) laboratory work (6) fieldtrips or visits.
On the contrary, Tobin et al (1994) cited in Abraham and Miller (2008), remark that… though the beliefs in problem-solving as a goal of school science is pervasive there is disparity of some magnitude between beliefs and practice. Tobin in Abraham and Miller (2008) point outs that….  “The focus of the implemented curriculum tended to be on covering planned content rather than insuring that student developed emphasis on understanding laboratory activities tended to be of a “Cook book” type with strong emphasis on following procedures in order to collect data. There was little emphasis on planning an investigation or an interpreting result.”
2.2.8
Practical Work and Goal of Science Education

Several science educators have expressed the view that the uniqueness of the practical activities lies in providing students with opportunities to engage in scientific investigation and enquiry (Romey, 1968; Hegarty, 1990; Lunetta and Hofsten, 1991; Woolnough, 1991; 1994; Arzi, 1998).
A number of opinions exist in goal of science teaching; Parkinson (1994) shows five broad statements to cover the important of all science courses. These are to enable the learners to (1) appreciate science of human activity (2) understand how science operates (3) know and understand scientific concepts and principles (4) be able to be scientific, and (5) relate scientific enquiry and action other modes of human behavior. Akalewold (2001) summarized the two views on goal of science teaching synthesized by Alsop (1991). 
The first view states that the student should have some knowledge of the products of science, experiences with and understand the method of science and should understand how science serve as a forces in their life. This includes the goals: (1) to acquire scientific knowledge (2) to learn the process of methodologies of science; and (3) to understand the application of science. The second view is concerning the ends to which the knowledge, methods and application apply. Here the goal includes (1) personal development (2) social efficiency and effectiveness (3) the development of science itself; and (4) national security.
UNESCO (2015) cited in Loza (2016), reported that conducting set experiment, building models for understanding other practical tasks provides opportunities for developing many of the essential learning which includes understanding and appreciating the need to change on the basis of new audience, discovering new knowledge from the work present which can be applied in building new scenarios, transferring knowledge and understanding new situation, contributing to the creation of a culture of learning in a community, working effectively as a member of a team to achieve individual and shared goals, etc. In order to achieve these goals of science education practical work method is indispensable. With regard to this Lunette and Hofstain present an outline of intended learning outcome of laboratory works in science education (Lunetta and Hofstein, 1991:130).
Table 2.1: Goals of Practical Work in Science Education

	Domain
	Goal

	Cognitive
	(i) Promote intellectual development

(ii) Enhance the learning of scientific concepts

(iii) Develop problem solving skills

(iv) Increase understanding of science and scientific method

	Practical
	(v) Develop skill in performing science investigation

(vi) Develop skills in analyzing investigative data

(vii) Develop skills in communicating

(viii) Develop skills in working with others 

	Affective
	(ix) Enhance attitudes towards science

(x) Promote positive perceptions of one’s ability to understand and to affect one’s environment 


Source: (Lunetta and Hofstein, 1991: 30)

2.2.9
Practical Work in Biology Teaching

Practical work has a profound place in teaching biology. According to Dallas (1980) practical work is a pillar of biology teaching wisdom. Several literatures that science is generally see as practical subject and practical work is fun (BSCS, 1971; Parkinson, 1994; Majasan, 1995; Brown 1995).
Despite the fact that each has its own specific filed, pure science are interrelated, interconnected running in to one other in many areas and sometimes all joining together to give full explanation for some occurrence in nature (Brown, 1995). As a result, teaching a biology subject involves considering the same procedural issues discussed in teaching science education. In other words, the methods of teaching science and what is suggested in teaching science education in school is equally important in any science in which ‘doing’ make teaching-learning effective (Gleen, 1965; Dallas, 1980; Parkinson, 1994).
Furthermore, Majasan (1995) stresses that, biology is a science based on investigation, which produces enduring facts, which become knowledge. So the right approach to gaining biological knowledge must be through investigation, which comprises observation, examination or experimentation and education through all the stages of learning-preschool, elementary secondary, and tertiary. Similarly UNESCO (2015) cited in Loza (2016) stated that in making observations, designing and carrying out their own experiments, students are most likely to learn about the nature of science. 
Similarly, Onah (2013) believed that if the progress of experimental science has demonstrated anything, it is that there is nothing better than genuine knowledge and fruitful understanding. This is the lesson of laboratory and the lesson all educators have to learn. A Chinese proverb was cited by Emmanuel and Eze (2007) as cited in Onah (2013) as follows:  we hear we forget; what we see, we remember but that which we take part in we understand-. Explaining further they noted that in biology lesson, students have to take part in doing and on the course of doing (practical) students learns. Explaining further they noted that in biology lesson, students have to take part in doing and on the course of doing (practical) students learns.
On the other hand, a number of researchers show the most frequent fault with biology as taught in many schools is that the content is too formal and its methods are unpractical. Children instead of developing attitudes and interests, they are far more often struggling to learn details, especially of structure, and are overloaded with words beyond their comprehension (Gleen, 1965; Irene, 1958). Thus, teaching of biology suffers from the kind of verbal approach teaching. Gleen (1965) suggests two points, in particular which require special emphasis in teaching biology (1) Biological education must be practical (2) Biological education must be social.
2.3
Factors Influencing Practical Work Implementation

A number of researchers and educators in the field identified a number of factors influencing the implementation of practical work in science teaching lack of school facilities and resources, curricula, large class size, shortage of time, attitudes towards science, teachers methodology of teaching and qualification are some to be mentioned (Irene, 1958;Alsop, 1991; Mekunent, 1992;Akalwold, 2001).  

2.3.1
Curricula

In the preceding section, it has been stressed that science curriculum should provide ample opportunities for the development of enquiry process in students. That is, the textbook, the practical work experiences and other accessory curricular materials should convey a sense of recommended science teaching strategies.    
Among the many abstract concepts in educational literature ‘curriculum’ probably belongs to the most elusive ones. The concept evokes different meaning to different persons (Akker, 1998) nevertheless, curriculum is said to have been more known than explained. Beside misconception clear or it is helpful to clarify the intended meaning, scope, and context of the term. In this topic the focus is made on the instructional materials the textbooks, the laboratory experiences or practical activities and other accessory curricular materials and learning experiences.
Akalewold (2001) clearly indicates that the nature of classroom transaction is strongly dependent on the curriculum materials. A laboratory manual consisting of a series of exercise or investigations that may or not be integrated with non-practical exercise, or (2) work sheet or (3) textbook that includes laboratory exercise.
Moreover, Temechegn (2002) showed the several point of critics of African science education lack of relevance to the needs and interests of children and need of including indigenous knowledge and native technology into the science curriculum is much stressed. Several researches in the filed point out those even curricula claiming to be enquiry-oriented such as BSCS, PSSC and CHEM study offer by and large. Practical exercises, which reflect a very low level of enquiry (Herron, 1971; Tamir and Lunetta, 1981) cited in Friedler and Tamir (1990). They all suggest that while some confirmatory laboratory exercises which aim at developing confidence as well as basic processes and techniques may be necessary, the majority should require student to engage in real problem-solving investigations, reflection different levels of scientific enquiry according to particular goals and local conditions.

Gardner and Gauld (1990) indicate that designing high quality curriculum materials is not easy, particularly it is demanding with regard to enquiry-oriented laboratory investigations because of the need to try to experiment to make sure they “work” as the importance of having balanced” exercises in terms of their “cognitive challenge. One of the major features of the new’ curriculum in the UK and USA in the 1960s was extensive use of investigative laboratories.
Furthermore, Shomanky’s definition of the “new science curricular” in Mekuanent (1992) summarizes science curricula as programs which; (1) emphasize the nature, structure, and processes of science; (2) integrate laboratory activities into case discussion; and (3) emphasizes higher cognitive skills and an appreciation and understanding of the nature of science.
2.3.2
Teacher’s Methodology of Teaching

The teacher has many challenging roles to play in engaging students in appropriate practical activities. It is a teachers’ job to try to unravel pupil’s original ideas and guide the path to understanding the accepted views on science. That is in serving as co-inquirer who models appropriate problem solving in facilitating discussion of scientific practices, concepts and engaging students in relevant concept building discussion. (Parkinson, 1994; Lunetta, 1998;Martin et al 2001).  
Many researchers are of the opinion that the teaching method employed during science classes contribute a lot to effective teaching of biology. Nnamounuh (2013) stated that laboratory method is the method used in effective teaching and learning of science subjects especially biology. It encompasses activities carried out by an individual or a group for the purpose of learning. Okoye (2014) had earlier opined that; laboratory method of teaching should be investigated as an approach so that this activity can provide student the opportunity of acquiring process skills. Mergini (2015) reported that recent classroom observation studies have shown that teacher’s instructional materials /methods were at variance with the method implied in science curriculum. Accordingly, Nnamounuh (2013) stated that laboratory and fieldwork are central to the teaching of science. Without laboratory method, teaching of science will be ineffective. Laboratory work should be seen as a means of relating science concept, enquiry process, observation and interpretation of data. 

The teacher’s task is to nurture the enquiry emphasizing process of enquiry and inducing student to reflect on it. He/she have to be careful that the identification of facts does not become the central issue and should encourage good level of rigor in the enquiry. The instructor’s task is to turn the students toward the generation of hypothesis, interpretation of data, and the development of constructs, which are seen as emergent ways of interpreting reality (Joice and well, 1986; cited in Mekunent 1992). 
Cognizant with this, curriculum framework for Ethiopian education (KG-Grade 12) (MoE, 2009) recommended active learning teaching-learning methods and competency based approach education. A wide range of evidences from different studies supported the benefit of active learning to the maximize level of students learning. In addition, educators (Auster & Wylie, 2006; Lee 2007; Raelin & Coghlan, 2006 cited in Matebe, 2019) in their studies found out that the practice of active learning methodologies by teachers have improved the teaching process and consequently improved students’ learning.  

The positive interaction among students improved their learning by enhancing their knowledge of literacy and teaching and their critical thinking and problem-solving skills (Hurst et.al., 2013).. However, as indicated by (Ashebir, Gogile, Zengele, Berket and Alemayehu, 2016) the teaching learning process in most Ethiopian secondary schools have persisted to be teacher dominated. Abiy (2017) and Derebssa (2006) were also confirmed that traditional lecture methods dominate most classrooms in the Ethiopian secondary schools, which hinder the development of their potential.   
Furthermore, the World Bank study (Joshi &Verspoor, 2013) revealed that “Ethiopian classrooms remain primarily teacher centered, where didactic instruction is the norm. There is little evidence of active student learning, inquiry processes, metacognitive skill development, or opportunities for creativity. Thus, the World Bank study suggests that improving the quality of instruction involves not only ensuring that necessary equipment and infrastructure are in place, but also improving the quality of teaching”.

2.3.3
Teachers Knowledge and Skills

Teachers’ skills play a pivotal role in the process of promoting change within their own laboratory, classrooms as well as in schools and education systems generally. The success of practical work in science education in secondary school will depend to a large extent on the teachers’ involvement in planning and implementation skills. They manages the entire school, handle the laboratory implementation and help their students transfer what they have learned theoretical to practical work settings. Okoye (2015) stated that teachers’ knowledge of the subject matter is another factor that contributes to effective teaching and learning.
Because of the primary role that teaching plays in supporting student learning in the classroom, the single most important factor in student achievement is the quality of the teacher in that classroom (Marzano, 2003 cited in Abebe, 2019). As reported in Solomon & Kedir (2015) the data shows, the majority of 81.13% physics teachers were not attend physics related professional development activities in forms, workshop, seminar, panel discussion and so on. However, the majority respondent (63.2%) reported that there was a habit of mutual experience sharing and cooperative work among physics teachers in the schools. Similarly, teachers from the interview justified that they lack skill in using available laboratory materials in teaching their students (Endalemaw and et al., 2017). There is a positive relationship between teacher quality and students performance (Oni, 1995 cited in Abebe, 2019).
2.3.4
Teacher Absenteeism

Absenteeism or being absent means not being in a particular place at a particular time as expected (Ejere, 2010:11). Weideman, Goga, Lopez, Mayet and Macun) define absenteeism as being absent for the entire day, or being absent for part of the day (Weideman et al., 2007:65). When addressing the issue of absenteeism, it is imperative to look at both the teacher and the learner absenteeism, because learning involves both a learner and a teacher. Therefore, absenteeism of teachers affects the performance of learners (Ejere, 2010:115; Kgaffe, 2001:78; Finlayson, 2009:5).

The causes of absenteeism are applied not only to the teachers but also to the learners and it varies according to the individual. No matter the nature of the cause, absenteeism negatively affects the learners’ performances. Mwenda et al., 2013; Amukowa, 293:97 regard the chronic absenteeism of the learners as a factor that results in the reduction of the learner's learning time, and they are therefore unable to pass the grade, as they lack the knowledge of what was taught during their absence (Muzah, 2011:200; Cho et al., 2012:169; Kgaffe 2001:79; Finlayson, 2009:5). The absenteeism of a teacher from school or class may be the cause of the learner's poor performance, as they do not cover the syllabus, they do not honor due dates, and do not give remedial teaching in respect of poor performance (Lebata, 2014:78). The teachers` absenteeism also damages his or her credibility (Lebeta, 2014). Consistent absenteeism of the teachers may also increase the learner's absenteeism as they believe that when a teacher is absent no learning will take place (Lebata, 2014). The teacher's absenteeism results in their not marking the learner's work. This may demotivate the learners, and their demotivation in turn, may affect their academic performance.

Teacher absenteeism might affect the effectiveness and the efficiency of student learning. Even though teachers are expected to cover the annual class days( 203-206 days),  according to MoE,2018 annual abstract ,51% of the teachers miss 18 % (36 class days). Furthermore the document pinpoint those factors like sickness, trainings, and giving priority for private issue contributed for teacher absenteeism. In other case, 19% of teachers, being in the school, they don’t cover their periods. Meetings and engagement of teachers in other activities are the main reasons (MoE, 2018). In general, since teaching biology involves teaching both practical and theoretical skills, teacher absenteeism can lead the teachers not to finish the content on time and it indirectly affects students’ performance in practical work and interest in biology.
2.3.5
Teachers Work Experience

Various studies results have indicated the work experience influences directly knowledge and skill of teachers on implementing practical work in science. As a result of experience, teachers will develop confidence, which is very important personality for teachers to be successful to overtake planned activities in practical work. The research has been conducted in UK over 60% of both primary and secondary teachers said they were fairly confident.
 The main reasons given for this were experience (including experience gained e.g. as a scientist, prior to becoming a teacher), knowing the subject and having enthusiasm for it and having time to practice in school or to attend courses and conferences. Teachers have to have awareness that students with special needs can have a full laboratory experience with appropriate accommodation, such as a lab assistant (Tenaw, 2015). Higher institutions in Nigeria charged with the responsibility of training science teachers at all levels, are increasingly turning out teachers without requisite laboratory experience. Otherwise science teachers usually lack the necessary confidence to conduct practical classes with their students (Amibola, 1996). 
2.3.6
Teachers’ Job Satisfaction 

Teachers performance and attitude, which directly aligns with student learning and achievement is closely connected to job satisfaction (Ostroff, 1992). Maslow, motivational theorist, created a “hierarchy of needs” in his theory of worker motivation. Initial needs include an adequate salary but pertinent this study is the need so far supportive group of colleagues (support) and obtaining a feeling of being needed (recognition). After the initial need people have been met the higher level needs are working toward excellence and self-actualization. Maslow’s work indicates that the higher level needs are esteem, recognition and self-actualization can be pursued and met once the basics have been achieved (Maslow, 1954). 
Each of these motivational theorists found that recognition encouragement and respect as motivational factors in improving productivity and self-efficiency. Another aspect of the data analysis in this study is designed to investigate the connection between the demographic of the participants and their need for recognition and support as a key factor in their performance influence. Hence, teachers who are dissatisfied within the profession are not likely to produce quality lessons and deliver engaging instruction in the classroom (Baker & Smith, 1997). Teachers that are satisfied with their jobs tend to produce more in the classroom and yield better instruction result with their students (Baker & Smith, 1997). Teacher turnover is an expensive problem that might be avoided to a greater extent with more focused and mindful education and retention programs in place that cater to the needs of the teachers in that area (Darling-Hammond, 2001). Hence, job satisfactions of science teachers can have direct relationship with teaching science and also can affect their implementation of practical work in different secondary schools.
2.3.7
Attitude and Interests towards Practical Work

Literatures indicate that, the development of positive attitude towards science has been regarded as a legitimate goal of science education and is well reflected by inclusion of effective aims in most science curriculum materials. Toh (1991), shows that the attention of effective variables seems to stem from the belief that they are as important as cognitive variables in influencing learning outcomes. Gradiner and Gauld (1990) remark, students generally enjoy lab work. Not all enjoy it equally, and even students who usually enjoy it may find some aspects of practical work mystifying. 
Similarly, Hodson, (1993) from research literatures added… while many children enjoy practical works and develop positive attitudes to it, there are many who do not, and some others also expresses a ‘dislike’ for PW. Research also confirms that the consistent differences in attitudes to and interest in between girls and boys. Murphy, (1991), shows boys often appear to be more active and involved in practices than girls, Head (1985) in (Toh, 1991). In support of this argue that ‘the ability to perform task and a willingness to do so are necessary of success; by clearly indicating and determining the personal response of the individual to the learning situation.

Laboratory work obviously occurs as a result of the attitudes and decisions of educators (Gardner and Gauld, 1990). In their work focusing on the link between laboratory work and students attitude observed that:
“Laboratory work, not only provides science students with experiences which foster cognitive development and psychomotor skill; it provides opportunities for enhancing their scientific attitudes and their enjoyment of science as well.”
Generally, researches confirm that, students have generally enjoyed lab work. Of course, the generalization is, however, very sweeping; not all enjoy it. Among the physical conditions, laboratory facilities can have effects on arousing attitude to science. Many studies found a positive association of student’s attitudes with school laboratory facilities.
The availability and quality of lab facilities, together with the quality of the educational events that take place within the laboratory practices, do affect student interest in science (Gardiner and Gauld, 1990). Lunetta (1998) also suggests that with appropriate teaching strategies, relevant practical activities can help students to identify alternative conceptions, can motivate their learning.
2.3.8
School Facilities and Resources

Facilities have been observed as a potent factor to quantitative and qualitative education. The importance to teaching and learning of the provision of adequate instructional facilities for education cannot be an over-emphasis. The dictum that “teaching is inseparable from learning but learning is not separable from teaching” is that teachers do the teaching to make the students learn, but students can learn without the teachers. According to Akande (1985), learning can occur through one’s interaction with one’s environment. Environment here refers to facilities that are available to facilitate students learning outcome. It includes books, audio-visual, software and hardware of educational technology; so also, size of classroom, sitting position and arrangement, availability of tables, chairs, chalkboards, shelves on which instruments for practical activities are arranged (Farrant, 1991&Farombi, 1998).
Presence of well-equipped laboratory is necessary to teach and to learn biology effectively. The utilization of biology laboratories plays an important role in teaching of biology and hence has great impact on student’s achievement. As indicated in Freeman (1997) cited in Habtamu (2018) students who participated in laboratory programmes achieved higher scores in examinations than who did not participate. In addition research indicated that it enhances the motivation and interest of students to learn, increases the attitudes of students and improve their performance, broadened students understanding on the concept of biology, and the reality of nature.(Nyanda, 2011&Hamidu et al., 2014  cited in Habtamu,2018).
As several scholars agreed on, in order to get the best out pupils, science laboratory needs to establish a happy and encouraging working environment that portrays positive image of science (Parkinson. 1994). Lunetta and Hofsten also confirmed that laboratory activities constrained by school rarities such as forty minutes laboratory period, safety budgets and other resources. Shoultter (1984) Ainley (1978) Davis (1972) cited in Akalewold (2001) summarized that in the absence of sufficient laboratory facilities there would not be meaningful learning and purposeful involvement of student. Thus, the provision of equipment and materials improve effectiveness of teaching science.

2.3.9
Exam and Assessment Related Issues 

Currently, there is little assessment of practical techniques such as assembling apparatus and measuring that require direct observation by the assessor, yet these skills are an essential part of practical work. We need to find better ways of assessing practical work to ensure that credit can be given for the acquisition of practical skill as well as scientific reasoning. A review of the science education assessment literature indicates that the compartmentalization of scientific learning continues to be a dominant perspective even today as measured by the contents of standardized tests used for international and national assessments in the United States. The review of large scale international (IAE), national (NAEP) and state and provincial government assessments are a comprehensive listing of testing programs that rely on traditional distinctions and beliefs.
Many recent efforts remain strongly influenced by the tradition of laboratory practical examinations. For instance (Doran, Lawrenz & Helgeson, 1994) discussion of performance assessment focuses exclusively on laboratory and inquiry skills. For many science educators, laboratory practical examinations are alternative assessments. Hence, it is not surprising that the perspective of performance based assessments used in science today (Kanis, Doran & Jacobson, 1990;) has a great deal in common with the practical examination formats promoted years ago (Hofstein & Lunetta 1982; Tamir 1991). As one example, the report on alternative assessment of high school laboratory skills by Doran, Boorman, Chan and Hejaily (1993) partitions skills as they relate to planning, is carrying out to new contexts and analyzing data from investigations as well as applying results.
Young (2001) reported that there is a lack of experience with assessment methods aimed at assessing their students’ understanding and performance in the science laboratory. As a result, in many cases, students’ final grades do not include a component that directly reflects their performance in laboratory work and their understanding of that work. Furthermore, Brickhouse and Bodner (1992) reported that students’ concerns about their grades have a strong influence on teachers’ practices. More specifically, they suggested that some teachers will emphasize goals for learning and use teaching techniques that are aligned with students’ ability to earn high grades. 
The second implication is that increased emphasis on the role of assessment in supporting instruction and educational reform forces greater attention to the consequences of assessment than has been usual. The validation of inferences is not only required about student achievement with respect to a defined domain and construct, but evidence is needed concerning the consequences of assessment practices for supporting instructional practices that lead to more successful learning for larger groups of students.
2.3.10  Time Allocation

Time allocation and its effective use are major factors to consider in planning curricula for practical work. Doing practical work by nature is time consuming. In addition, the higher the level of inquiry or lower the level of guidance provided for open problem solving investigation, the more time is needed to make the work meaningful (Shulman and Tamir. 1973).
Driver (1985) stressed that, students not only do need time to undertake practical activities but also more time is need to make the most of those that are under taken. Where activities are intended to illustrate some concepts or principles, then time is required for pupils to consider their results and generalize the findings. If one accept the need to offer balanced time in terms of content and process (Ausubel, 1968), theory and practical work (Woolnough and Allsop, 1985), the question remains the optimal proportion of time that should be allocated to practical work. According to Lunetta and Hofstein (1991) the laboratory activities are generally constrained by school realities related adequate time have a positive correlation with effective preparation and work with laboratory for the teachers and students who are engaged in practicing.   
2.3.11 Medium of Instruction

Science is a subject that requires one to grasp the concepts and to be able to communicate them in writing. Science also requires from one to be able to analyze data from diagrams and to communicate them in words, and also to know the theories and be able to apply them (Hlabane, 2014:25). It is clear that this subject requires from one to be able to read, write and communicate (Hlabane, 2014:25; Quinn, Lee & Valdes, 2012). This has been a challenge to second language learners as they are not proficient in English, which is the medium of instruction (Setati, 2011:2; Zisanhi, 2013). 
The lack of proficiency in the medium of instruction results in the learners developing anxiety and a negative attitude towards people who speak the language; in this case it is the teachers (Zisanhi, 2013). A negative attitude towards the teacher will affect the learner's performance, as they will be resistant to what the teacher teaches. The lack of proficiency in English also results in the learners being unable to communicate their ideas (Setati, 2011:26; Hlabane, 2014:14). It is imperative for the learners to understand the medium of instruction because they are expected to read the texts and be able to analyze and come to conclusions (Quinn et al., 2012; Hlabane, 2014:1). They can only do this if they understand the medium of instruction. The lack of proficiency in English also leads to poor performance because the learners have to understand the concepts in order to apply them in solving problems (Hlabane, 2014:22). The learners are also examined in English, and if they cannot understand the question they cannot give the correct answer (Setati, 2011:31; Lebata, 2014:24; Hlabane, 2014:32). This indicates the important role played by language in learning (Ferreira, 2011:102).

Spurlin (1995) and Ferreira (2011) state that some science learners have difficulty in understanding the language of instruction. They are, however, tested in that language, and the text books are written in that language, which makes it even more difficult for the learner to study at home language, discourages them. Spurlin (1995) also ascertained that science language on its own should be taught and tested. The learners should not be scared off by the scientific terms and once they are used to science language. Spurlin (1995) suggests that students will be able to understand the science language and do well.

Spurlin (1995) and Ferreira (2011) state that some science learners have difficulty in understanding the language or instruction. They are, however, tested in that language, and the text books are written in that language, which makes it even more difficult for the learner to study at home language, discourages them. Spurlin (1995) also ascertained that science language on its own should be taught and tested. The learners should not be scared off by the scientific terms and once they are used to science language. 

Even though research suggests that proficiency in the medium of instruction results in good academic performance (Spurlin, 1995), Setati (2011:3) and Hlabane (2014:2) disagree with this finding by saying that science is a language on its own and learner need to be proficient in both science terminology and English the medium of instruction in order to succeed academically. The use of other official languages cannot be considered as a solution in the difficulty students’ face in understanding medium of instruction because they cannot express most science terms (Hlabane, 2014:75). 
2.3.12 Educational Administration Related Issues 

School head is pivotal for the school to provide important facility and laboratory room for the implementation and successful achievement of science education quality. Some of the findings indicated that where there is a lack of concern and support of school principal, there will be very little implementation status of school science practical activities (Endalamaw and et al., 2017). Adequate planning by the school head, with appropriate involvement of teachers, learners, parents and the community, can raise curriculum standard and help the school meet learning achievement goals and successfully implement their important policy directives or targets. 
The school head must able to just adjust the internal working of the school to monitor and guide teachers’ conditions of service and school financing system on implementation of practical work. Promote powerful learning-teaching process that facilitates overall science educational achievement for all students. This occurs when school leadership sets realistic but high expectations for both students and teachers, in the laboratory and classroom and provides various ways for them to pursue learning through the active participation of the learner and the effective guidance of the teacher. It would appear that in a school where innovation is generally supported, science teachers engage in higher level of practical work (Hattingh, 2007). 
Some studies have identified as school management did not influence the implementation of practical work in the school (Hattingh, 2007). It would appear that in a school where innovation is generally supported, science teachers engage in higher levels of practical work. A preview in (Ornatein and Hunkins, 1998) examines that the school principle as key guarantor of successful implementation of the school curriculum so as to improve students’ academic achievement according to them, school principals are those who are knowledgeable and committed to the curriculum and they also view their roles in providing encouragements on one end of the continuum and serving as curriculum leaders on the other end.
Contrary, studies indicated that the supports of school principals, is not in line with their duties and responsibilities stated in the policy (Feyera, 2014). Local school authorities have obligations and responsibilities towards schools in their municipalities. It is their duty to provide resources and funding for teachers and administrators, to provide quality learning materials for practical work and to monitor school and programs. Both local and national education authorities monitor the performance of specific schools. The local education authorities are responsible for supervision of teachers, school managers and for the allocation of learning spaces, equipment and instruments for the implementation of practical work. They are accountable to the community for resources allocation. In decentralized government systems, community members, parents and children have great opportunity to participate in planning, implementing, monitoring and evaluating child friendly science practical activities and governance.
2.3.13 Laboratory Technicians 

Laboratory technology technicians in science have an essential role to play in current and future science education. They have considerable skill and expertise not available anywhere else. Trained and experienced technicians have a detailed knowledge of practical techniques and often greater expertise (than do the science teachers) in matters of technique, health and safety, efficiency and economy. They also enable teachers to offer varied and stimulating science lessons. Recently, there has been much discussion about reducing the workload so for teachers by increasing teacher assistants. Whilst technicians should not be used instead of teacher assistants, their support can help to make science teachers workloads more manageable. Inadequate levels of technicians support can often be linked to under achieving science departments.
This has impeded opportunities, which could offer essential practical work support for science teachers (Soares & Lock, 2007). Reasons are attributed to the lack of knowledge and understanding of how the technician’s role, by school’s senior management, structured (Soares & Lock, 2007). Although expertise has been externally recognized, the technician’s profile and professionalism has been underrated and unacknowledged by non-science school staff (Soares & Lock, 2007). Technicians are not in schools to simply prepare solutions, wash glassware, clear away equipment and make the science teachers’ coffee!

2.4
Practical Work in Science Education: A Historical Review

The origins of modern practical work in science can be traced back to the 17th century (Jeans, 1947). The first science society was founded in Florence in 1657, under the patronage of the Grand Duke Ferdinand di Medici and his brother Leopold, as a forum for consultation and discussion between scientists with a goal to promote experimental learning in sciences. The foundation, by Charles II, of the Royal society for the improvement of natural knowledge as the science society of Great Britain occurred in 1662. In France Louis XIV founded the Academe des sciences in 1666. In 1700 the Elector Frederick of Prussia founded the Berlin Academy, the corresponding organization in Germany. A similar association, the Dublin Society, established the first recorded chemical laboratory in 1796. The Royal institution of Great Britain was established in 1799, dedicated to scientific research and scientific education. The activities and interests of these scientific societies flowed through to education. The development of practical science education is described in the next section.  
2.4.1
Developments in the old world: Europe and Britain 

Early in the 19th century the use of the laboratory had become an accepted requirement for science education. An example of the arguments put forward for practical work, allowing students to exercise their minds by conducting simple experiments in areas of student interest, is provided by the following quotation from Edgeworth and Edgeworth (1811) in Lazarowitz and Tamir (1994) p 94  
The great difficulty, which has been found in attempts to instruct children in science, has, we apprehend, arisen from the theoretical manner in which preceptors have proceeded. The knowledge that cannot be immediately applied is quickly forgotten and nothing but disgust connected with useless labour remains in the pupil’s mind.
This quotation indicated concern as early as 1811 about programs dominated by theory and knowledge that were not relevant to the interests and lives of students. There was also an early indication of the link between understanding and experience. 
However, with science education still in its infancy, practical work was mainly used to confirm taught theory and not designed as child-centered research. Although school laboratories that were equipped for genuine experiments became more common, experiments performed in science lessons were usually used to support the science theory lessons. If the expected experimental results were not obtained, it was unimportant, as the correct answer could be found in the textbooks (Solomon, 1980). Between 1867 and 1897 the number of students enrolled in some kind of science education program in Great Britain increased from 10,000 to 160,000. As the number of students increased so did the complaint from examiners that there was too much emphasis on bookwork and too little on practical work (Kerr, 1964).  
Towards the end of the 19th century the heuristic education movement led by Henry Armstrong, professor of chemistry at the London institution and the central technical college (later City and Guilds College), set out to change the didactic approach to science education to one of discovery, with science being a matter for the laboratory and workshop rather than the classroom. Armstrong argued that the heuristic method developed pupil initiative and taught self-reliance, good judgment and manipulative skill through personal contact with apparatus and materials. Armstrong’s position was consistent with the ideas of Baden Powell in scouting for boys and also with the naturalist movement in education, supported by the ideas of Froebel and Pestalozzi that emphasized the development of children. It was argued that to develop as individuals, children needed freedom to be able to do exercise their own capacity for. Armstrong was in favor of students being able to do original work, and thus restore discovery excitement and originality to science education (Solomon, 1980). Armstrong considered that experimentation was very different from demonstration and that experimentation should lead to the understanding of theory. By 1896 the heuristic method of science education, with the discovery approach was widely adopted in school science syllabuses throughout the United Kingdom.   
2.5
Theoretical Framework

A theoretical framework is a concise description of the major variables operating within the arena of the problem to be pursued together with the researcher’s overarching view of how the variables interact to produce a more powerful comprehensive model of relevant phenomena that has not been available for shedding light on problem (Badugela, 2012). A theoretical framework provides the focus for the study as well as helps the researcher from pursuing shadows rather than reality (Schurink, 1998). The study is guided by two theories namely Cultural-Historical Activity Theory and General System Theory. 
2.5.1
Cultural-Historical Activity Theory

The fundamental premise used in this thesis is that science education in general and biology education in particular is a socially constructed phenomenon developed within a particular socio historical context with particular types of social relations. Cultural Historical Activity Theory (CHAT) can provide an important theoretical ground and methodological framework for Vygotsky’s work on cultural-historical psychology (Roth and Lee, 2007). CHAT underlines the centrality of collective practical activity and the importance of socio-cultural contexts in human and social development. The cultural-historical traditions and conditions of social exchanges between people and of technological mediation determine to a great extent a person’s interaction with the environment (social and physical) and consequently his/her reflections of reality. An individual can also influence through externalization of his/her ideas in words and actions. 
A fundamental claim of CHAT is that human activity can be understood only if we take into consideration technical and psychological tools or mediating artifacts that mediate this activity. An important aspect of mediation pointed out by Wersch (1990) is that mediating tools are not viewed as simply facilitating activities that would otherwise take place; instead, they are viewed as fundamentally shaping and defining the activities. This means that to understand any human activity, we need to analyze the artifacts mediating this activity.
CHAT is based on an understanding of an activity such as biology curriculum practical activities implementation as a constantly developing complex process. The content of human activity is determined first of all by its object, and activity is oriented towards it (Leont’ev, 1981). Leontév often referred to constant transfers within the system “subject-activity-object (Stetsenko, 2005). Activity leads to changes in the object and the subject of the activity, which leads to further development of the activity. This is a kind of cyclical movement, “the world of cultural-historical experience (reified in tools and objects) and human subjectivity appear as co-evolving and existing through conjoint constant re-enactments in, and by the processes of, active relations and constant transformations between biology practical implementation in the classroom/ laboratory and teacher’s and student’s competencies.
The objective of biology education (and of the students’ activities in the curriculum)) could be knowledge and skills with which to understand the natural world or simply the acquisition of a higher education degree. The teachers’ and students’ perceptions of the object of an activity influence the teachers’ activities and the students’ motives, actions and strategies. CHAT also requires that human activities be analyzed in the context of development. The theoretical constructs presented above were helpful in defining the study and in the analysis of the result.

2.5.2
General System Theory (GST)

In addition to Cultural-Historical Activity theory this research also employed the General System Theory (GST) as the theoretical framework for the study. Higgs and smith (2018) defined system theory as general science of organization and wholeness. It can also be regarded as a philosophy that claims that life is a system of which we are parts. The key assumptions in system theory are everything including human beings in a system of some sort and all system are purposeful and goal directed. In other to achieve goals of the system, all part of a system must work in harmony with one another and their environment. 
The general system theory (GST) was first developed by a biologist Von Bertanffy in 2018 (MoE.2020). His assumptions pertained primarily to the living organisms, machines, galaxies and organizations. He postulated that part of a system do not work in isolation, they work within a system. His postulation countered a popular scientific view that a system could be understood first by breaking it down into its components so that each component could be studied and analyzed as an independent entity. And that the components could be added in a linear fashion to describe the totality of a system. Bertalnffy (2018) defined a system as set of elements standing in interrelation. System can either be closed or opened. The school is an example of open system in which to or more persons work together in a coordinated manner to attain common goals (Norlin, 2015 cited in Abera, 2016).
All schools are open system though the degree of interaction with their environment may vary. The school is a system with the following components, environment inputs transformation process, output and feedback. The open system is that system that receives input from the environment and releases the output to the environments. Any change in the environment can profoundly impact on the open system. Parts of the system interact together for the school system to succeed or help locate the source of the problem and as a result find the solution. This theory has been adopted for this study because the school is an example of the social open system with goals to achieve excellence in all the subjects. One of the major goals of biology teaching and learning in secondary school is to equip students with skills and attributes of scientists that will propel to undertake professional courses such as medicine, dentistry, pharmacy, nursing among others in universities (MoE 2009). 
However, this cannot be achieved unless the parts/aspects of biology (theory and practical) work together as expected to achieve the desired goal. With regards to this study, all aspect of biology teaching and learning could affect the degree of performance of the students in examination. If one aspect of the system is lacking, the effect will be negative but if all the aspects of the system work together, meaningful learning will be achieved with increase in the academic performance of the students.
2.6
Empirical Studies

2.6.1
Global Empirical Study

Vilaythong (2011) conducted a research on The Role of Practical Work in Physics Education in Lao PDR. The aim of the study was to get a better understanding of the role of practical work in physics education in the Lao People’s Democratic Republic (Lao PDR). The study was used a combination of qualitative and quantitative methods. A total of 428 students who had already completed one or two out of six experiment sessions in the introductory physics course, and 12 physics lecturers were selected in the sample. 
The findings showed that though official curricular documents have statements prescribing teachers to do practical work in high school and university courses, Lao physics education curriculum at all levels is dominated by very traditional forms of teaching with an almost total absence of practical. He suggested that a systemic approach is needed to stimulate the development of a new practical work culture in schools and universities. 
This approach should include training and incentives for science teachers, development of assessment strategies including practical work, maintenance structures for physics equipment, and technical support for the organization of demonstrations and laboratory exercises.

2.6.2
Empirical Studies in Africa
Abigil, Osuafor, Ijeoma and Amaefuna, (2016) conducted a study on A survey of Biology teachers use of Activity-oriened, Laboratory Practical Exercises to promote functional Biology Education in six education zones of Anambra state, Nigeria. This study was primarily aimed to investigate the extent to which the biology teachers employ activity-oriented, laboratory/practical instructional methods to improve the learning outcome of their students. 
The study employed a descriptive survey where 73 Biology teachers were randomly selected from all the six education zones of Anambra state, Nigeria. The result of this study showed that Biology teachers adopt practical-oriented strategies in teaching biology, conduct practical activities to a high extent, and perceive practical exercises as essential to effective teaching and learning of the subject. Moreover the study recommended that provision of adequate number of laboratory materials, employment of adequate number of biology teachers; making provision for well-designed laboratory activities in the curriculum and training of teachers on how to effectively combine theory with practical are some of the strategies that will encourage biology teachers to conduct practical lessons

Mwangu and Sibanda (2017) conducted a study on Teaching Biology Practical Lessons in Secondary Schools: A Case Study of Five Mzilikazi District Secondary Schools in Bulawayo Metropolitan Province, Zimbabwe The study examined how teachers teach Biology practical lessons at Ordinary Level in Mzilikazi District Secondary Schools of Bulawayo Metropolitan province. The study adopted both qualitative approach and case study design. They interviewed five Biology teachers, five Heads of Science Department from five schools, and one Science Subject Inspector. The study revealed that teachers used both teacher-centred and student-centred methods in teaching Biology practical lessons and various factors constrained the teaching of practical lessons. 
Moreover, the study concluded that some Biology teachers in selected schools did not conduct practical lessons in line with the Ministry of Primary and Secondary Education expectations. The study further recommended that the Ministry of Primary and Secondary Education should continue equipping teachers with knowledge and skills of teaching Biology practical lessons through workshops and other staff development programmes.
Bello (2015) did research on the effects of some teacher factors on the conduct of effective biology practical lesson.  A descriptive survey method was employed in this research. The population of the study includes 32 senior secondary schools, 93 biology teachers and 87,426 students. Twelve (12) secondary schools and 34 Biology teachers were selected by simple random sampling. Moreover, the study also employed an instrument titled Laboratory Equipment Utilization Assessment Inventory (LEUAI) with reliability coefficient of 0.71. 
The findings revealed that teacher qualification and experience affect his or her ability to use laboratory equipment in biology practical work. It is recommended that government and school proprietors should provide adequate laboratory equipment to their schools and also employ more qualified biology teachers.
2.6.3
Empirical Studies in Ethiopia

Loza (2016) did a study on challenges of practicing laboratory activities in selected secondary schools of Jimma Zone of Oromiya region.  She interviewed 11 teachers and 63 learners on the challenges of practicing laboratory activities in secondary schools of Jimma zone Oromiya Region. Loza found that lack of laboratory rooms; facilities and lab technicians were the major challenges in practicing laboratory activities in the selected schools. 
Furthermore, she found that lack of interest and competency among teachers were also major challenges that affect the practical implementation of laboratory activities in the schools. Loza recommended that   it is an urgent action taken by the local government in equipping laboratory with the necessary apparatus/equipment and chemicals so that schools perform the laboratory activities as stipulated in the text books.. She also suggested that schools should serve as a strategic hub for training of staffs in contemporary pedagogy methods in general and practical skills in particular.
Mathewos and et.al (2016) did research on Assessment of factors influencing practical work in Chemistry in a selected secondary schools of Wolaita zone, Ethiopia. . The study has identified teachers‟, learners‟ and school principals‟ perceptions to indicate the key factors that seem to inhibit the effective use of practical work in chemistry. The sample for the study comprised 56 chemistry teachers, 75 secondary school students, and 5 school principals. The finding of the study revealed that factors that influencing practical work in chemistry of secondary schools are teachers‟ poor knowledge of practical work, full-time occupancy of chemistry teachers, absenteeism of the teacher at practical classes, late commencement of teaching a practical class; lack of awareness and motivation of school managements and unsafe working environments. Furthermore, lack of separate chemistry laboratory, lack of equipment in the laboratory, too short period allocated for practical work, low attitude students‟ toward practical work in chemistry. Mathewose and et.al recommended that for practical work to be effective in producing meaningful teaching and learning of chemistry, the teachers should develop activities that engage the learners in scientific investigations which focus their minds on the activity and its outcome
Tollosa and Mohammed (2016) did study on factors affecting implementation of practical activities in Science education in some selected secondary and preparatory schools of Afar Region, North East Ethiopia. The study was done with the objective of assessing factors affecting implementation of practical activities in science education in the selected secondary and preparatory schools of study area. They used self-administered questionnaire to collect information from 404 student respondents’ on teacher’s use of practical activity in teaching science education. 

The result showed that 68.81% students responded that teachers do not use practical activities in teaching science and (78.71%) of them respond as they do less than 5% of the practical activities on their textbooks. The study indicated that absence of separate and well equipped laboratory for each science, absence of efforts made by science teacher to use local material for practice of basic activities and less attention given to practical activities by local government and school administrative. Furthermore the study recommended that Ministry of Education, Afar region education bureau should launch science education project in the study area which focuses on school laboratory establishment and facility fulfilling as well as enhancing knowledge and skills of science teacher.
2.7
Conceptual Framework for the Study

According to Ordoho (2004) a conceptual framework is a model of representation where a researcher conceptualizes or represents a relation between variables in the study and shows the relationship graphically or diagrammatically. The conceptual framework for the study illustrates the interaction between the variables influencing the implementation of biology curriculum practical activities. The conceptual framework for this study is as shown in the Figure 2.1.
In this context the teachers related factors, school related factors, curriculum related factors, student related factors and school principals related factors are the independent variables of the study while the status/degree of implementation of biology curriculum practical activities is the dependent variable. Based on this conceptual framework the various independent variables interact with each other during teaching and learning process that affect the implementation of biology curriculum practical activities. Moreover, the effectiveness of overall teaching and learning process is largely depend on the learning environment of the school 
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Figure 2.1: Conceptual Framework showing the Independent Variables and Dependent Variable
Source: Author     

CHAPTER THREE

RESEARCH METHODOLOGY

3.1
Introduction

This part presents research design and methodology. It contained description of the study area, research approach, research design, data sources, population, sampling techniques, data gathering tools, and data analysis.
3.2
Description of the Study Area

The study was conducted at Gulele sub - city. The city is one among eleven sub cities of Addis Ababa City Administration. The sub-city is selected because of the severity of the problem in this area (AAEB, 2017). Its neighbors are:  in the North Oromiya, in the South Addis Ketema sub city, in the East Yeka sub city and in the West Kolfe - Keranio sub city. 
The total area of the sub city is estimated about 30.18 square kilometers. The total population live in this area is 284,865, of these, male 137,690 and female 147,175.  Population density per square meters s 9,438.9. The  sub -city  is established  according  to  the  proclamation  No.1/1995  of  Addis  Ababa City administration and it has 10woreda/district administrations; and 10  kebele institutions
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Figure 3.1: Study Area

Source: Wikipedia, (2019)
3.3
Research Design

The purpose of this study is to assess the major factors influencing the implementation of biology curriculum practical activities in selected secondary schools. Hence a descriptive survey method is appropriate as it describes conditions that exist, opinions that are held, process that are going on, trends that are developing and also to access the opinions of large sample size (Best and Kahan, 2003). 
Similarly, Cohan and Manion (1994) stated that descriptive survey inquiry gathers data at a particular point with the intention of describing the entire nature of existing conditions in generalizing from sample to population. So it is intended with the assumption that it could help to get a description of current status of the problem by examining and describing the extent and the major problems in relation to preparatory schools (Grade 11 and 12) biology curriculum practical work implementation.
3.4
Research Approach

This study employed mixed approach of quantitative and qualitative, such method, according to Creswell (2018) helps to minimize the risk of validity, reliability and subjective issues. By doing so, the study gave emphasis to both quantitative and qualitative enquiry. Mixed approaches can capitalize strength of each approach and offset their different weakness and provides a better understanding of research problem than either approach alone. It can also provide more comprehensive answer to research questions going beyond the limitation of a single approach.
3.5
Target Population

Kothari (2004) define a target population as all members of a real or hypothetical set of people, events or objects to which an investigators wishes to generalize the result of the research. This research was undertaken in Gulele sub-city of Addis Ababa City Administration. The target population for the study was preparatory schools, school principals, Grade 11 and 12 biology teachers and students.
3.6
Sample and Sampling Procedure

Creswell (2018) defined a sample as a finite set of respondents selected from a population to provide the information required to answer the research questions. Thus according to Addis Abeba City Administration 2020 annual report Gulele sub-city has 10wereda/districts of which the researcher   chose only 5 wereda/Districts by using simple random sampling method. This method gives an equal probability to choose or select a sample (Best and Kahan, 2003). Similarly there are 15 secondary schools in the sample weredas/Districts. The researcher selected 5 schools out of 15 schools using simple random sampling (one school from each Wereda/District). With regard to teachers there are 45 biology teachers who are currently teaching biology in Grade 11 and 12 in the sample schools. Thus the researcher selected all teachers by using purposive sampling because of the virtue vested upon them for managing the issue. 
With respect to students, currently there are 2644 students enrolled under natural science stream in these schools and the researcher selected 250 students (50 students per schools) by using simple random sampling because the researcher believes these respondents are directly related with the issue under investigation. Likewise all principals (one from each school) were selected by using purposive sampling method.
Table 3.1: Target Population, Sample Size and Sampling Techniques of the Study
	S/N
	Categories
	Target population
	Sample
	Percentage (%)
	Methods of selection

	1
	Wereda/Districts*
	10
	5
	50%
	Simple random sampling 

	2
	Schools**
	15
	5
	33.33%
	Simple random sampling

	3
	Teachers
	45
	45
	100%
	Purposive sampling

	4
	Students (Natural Science stream)
	2644
	250
	9.46%
	Simple random sampling

	5
	Principals
	5
	5
	100%
	Purposive sampling


*   Wereda/District 2, 5.7 .8 and 10 were selected wereda/District in the sample

** Dilber Pre. School, Medhanealem Pre-school,  Ameha Desta  Pre School, Mieraf Pre. School, and Ethiopia Tikdem Pre School were selected schools in the sample.
3.7
Source of Data

The sources of data used in this study include biology teachers of Grade 11 and 12, Natural Science stream students of Grade 11 and 12, school principals, laboratory room observation and Biology textbooks of Grade 11 and12.
3.8
Data Collection Methods and Tools

Three different data gathering tools were employed in this study. 
3.8.1
Questionnaire

A questionnaire is selected as a means of data collection tools because it enables to get wider information from widely dispersed sample population and make possible an economy of time and expense and provides a high proportion of usable responses (Best and Khan, 2003). It also helps to obtain unbiased factual data, opinions and attitude in structural framework from respondents.  
3.8.2
Interview

Semi-structured interview questions were used in interviewing school principals.  The reason for using semi-structured interview is that they could permit the exploration of issues, which might be too complex to investigate through questionnaires and also justified as it allows better flexibility for interviewer and interviewee will have better chance to explain more explicitly what he/she knows on the issue (Best and Kahn, 2003).  Moreover, it enables, to obtain detail information on factors influencing the implementation of biological practical activities within their school. 

3.8.3
Observation Checklists

For this study, observation cheek lists was prepared to find out the availability of laboratory rooms, laboratory materials and equipment, manuals chemicals/reagent and school facilities such as water and electricity services. The items have been prepared in accordance with the curriculum demand of both Grade 11and 12 textbooks and other pertinent school facilities to investigate the extent of implementation and constraints in actual teaching biology.
3.9
Data Analysis

Different statistical tools like percentage, frequency, mean and weighted mean were used to analyse and interpret the collected data. Percentage as statistical tool helps to determine the magnitude of practice of practical work implementation because the data are in the form of ratio. Moreover, this tool is used to analyze the various characteristics of the sample population. Likewise, mean is a sort of an average or typical value of the items or variables .in a series, which help to summarize the series in terms of this average. The last statistical tool used in this study is weighted mean which helps to identify which of the items/independent variables was rated above the average mean score to be considered as one major factor for influencing the implementation of biology curriculum practical activities.
The choice of tools is dictated by the nature of the collected data and objective of the study.  An integration of qualitative and quantitative data analysis was employed.  The data obtained through observation checklist and questionnaire were checked, arranged and organized into tables for simplicity and better understanding. In addition, data, which were obtained from interview were translated and summarized using word expression and supplemented to the main interpretation. The review of related literatures of different authorities were also be used to underpin the result found through the above instruments. 
3.10
Data Validity and Reliability

According to De Vos and Strydom (2005), a valid research instrument is one that does what it is intended to do. That is, by measuring what it is supposed to measure and yielding scores whose differences reflect the true differences of the variable being measured rather than random or constant errors. According to Kothari (2004), validity of the research instrument can be determined by using a panel of persons who shall judge how well the measuring instrument meets the standards. For this study validity and reliability of the research instruments was tested and ensured by discussing the instruments with the researcher’s supervisors. 
The research instruments (the questionnaire, interview questions and observation checklist) were given to the researcher’s supervisors for comments and suggestions before administering them to the participants. The supervisors’ comments and suggestions were used to make changes and corrections, which were included in the final instruments, and piloted them afterwards in order to determine the reliability.
Reliability refers to the extent to which independent administration of the same instrument consistently yields the same or similar results under comparable conditions (De Vos and Strydom, 2005). During the pilot study, the teachers understood the instruments and answered the questions accordingly. No adjustments were made to the research instruments afterwards.

According to De Vos and Strydom (2005), a valid research instrument is one that does what it is intended to do. That is, by measuring what is supposed to measure and yielding scores whose differences reflect the true differences of the variable being measured rather than random or constant errors. According to Kothari (2004), validity of the research instrument can be determined by using a panel of persons who shall judge how well the measuring instrument meets the standards. 
For this study validity and reliability of the research instruments was tested and ensured by discussing the instrument (the questionnaire, interview questions and observation checklist) with the researcher’s supervisors for comments and suggestions before administering them to the participants. The supervisors’ comments and suggestions were used to make changes and corrections, which were included in the final instruments, and piloted them afterwards in order to determine the reliability.
Reliability refers to the extent to which independent administration of the same instrument consistently yields the same or similar results under comparable conditions (De Vos and Strydom, 2005). During the pilot study, the teachers and students understood the instruments and answered the questions accordingly. No adjustments were made to the research instruments afterwards.
3.11
Pilot Study

A pilot study is a mini-version of a full-scale study or a trial run in a preparation for the complete study (Baker, 2002). According to Lancaster, Dodd and Williamson (2004), a pilot study can reveal deficiencies in the design of a proposed investigation or procedure and these can then be addressed before time. The aim of the pilot study was to check the validity and reliability of the research instruments 

To conduct the study, more objectively, the following procedures were followed:

(i) The English questionnaire was translated into simple Amharic and back translated into English. 

(ii) The instruments were pretested for content validity and reliability using 20 students, 6 teachers and 1 principal in Addis Ketema Secondary School who were selected by simple random sampling technique. However, the school, the respondents and the information were not included in the main study or in the final data analysis and results

(iii) Questionnaire inter-judge reliability was computed and the alpha reliability estimate was about 0.830, which is considered to be satisfactory. 
3.12
Ethical Considerations

Researcher was conducting the research by taking all ethical issues into considerations. First, before gathering data from different sources, Consent Letter was obtained from Open University of Tanzania. Before disseminating questionnaires’ to students and teachers, formal permission was taken from the informants. In every attempt, the researcher introduced the purpose of the study and reached into an agreement with all the participants. Regarding the consent, the researcher informed them that they can withdraw from the research at any time and in any circumstance if they do not feel comfortable. And all the information was gathered based on consent of the participants.

CHAPTER FOUR

DATA PRESENTATION, ANALYSIS AND DISCUSSION

4.1
Introduction

This chapter presents the result of the data analysis and presentation based on the research objectives. The chapter is organized into three sections; the first section presents personal data of the respondents such as sex, qualification, age and service year. The second section presents major factors influencing the degree of biology curriculum practical activities and the last section deals with summary, conclusion and recommendations based on the findings. 
4.2
Characteristics of Respondents

4.2.1
Personal Characteristics of Teachers

Table 4.1: Frequency and Percentage Distribution of Teachers by Sex, Age, Qualification, Service Year in Current Position and Workload Per Week

	No
	Items
	Respondents

	
	
	Teachers N=45

	
	
	Frequency
	%

	1
	Sex
	Male
	35
	77.8%

	
	
	Female
	10
	22.2%

	
	
	Total
	45
	100%

	2


	Age
	20-25
	2
	5.5%

	
	
	26-30
	10
	17.9%

	
	
	31-35
	13
	26.9%

	
	
	36-40
	12
	31%

	
	
	≥41
	8
	18.7%

	
	
	Total
	45
	100%

	3
	Qualification
	Diploma 10+3
	0
	0%

	
	
	Diploma 12+2
	0
	0%

	
	
	BSc/Bed
	24
	53.3%

	
	
	MSc/Med
	21
	46.7%

	
	
	Total
	45
	100%

	4
	Service in current position
	0-5 yrs
	4
	8.9%

	
	
	6-10 yrs
	7
	15.6%

	
	
	11-15 yrs
	20
	44.4%

	
	
	16-20yrs
	10
	22.2%

	
	
	≥21yrs
	4
	8.9%

	
	
	Total
	45
	100%

	5
	Work load
	<10 periods
	-
	-

	
	
	11-15 periods
	7
	15.6%

	
	
	16-20 periods
	29
	64.4%

	
	
	≥21 periods
	9
	20.0%

	
	
	Total
	45
	100%


Item 1 of Table 4.1 shows the percentage distribution of male and female respondents for teachers. The overwhelming majority 35 (77.8%) of the teachers are male while the remaining 10(22.8%) of the respondents are females. Still the data revealed that female participation in science educator (profession) is very low because of wrong perception toward science teacher profession for females and social imposition levied on them.
Age wise, as indicated in item 2 of the same table, about 35(77.8%) of the respondents are within the age range of 26-40. About 24(53.3%) and 21(42.7 %) of the teachers are degree and masters holders respectively. The educational levels of the majority of the teacher 24(53.3%) in the sample schools are inconsistent with the qualification requirement profile of teacher in the new education and training policy (MoE, 2006).

Item 3 of Table 4.3 presents the service of the teacher. About 30(66.7%) of the teachers have served for 11-20 years in current position, and 7(15.6%) of the teachers have served for 6-10 years in current position. This shows that the respondents have knowledge and experience about the issues related with factors influencing biology curriculum practical activities implementation in the school. Therefore, they are believed to provide necessary information on the specified problem.

With regard to work load, 7(15.6%) of the teacher replied that they had a total period ranges between 10 and 15, 29(64.4%) of the teacher replied that they had a total period ranges between sixteen to twenty and 9(20%) of the teacher reported that they had a total period greater than twenty. The data reveals that the majority of the teachers had less workload per week as compared to the period allotment specified in the National Curriculum Framework (MoE, 2009).
4.2.2
Background of Pupils’ Respondents

This part again discuss the personal background of pupils respondents` in terms of their age, sex, and grade level to see their proportion in the sample. It is treated here under.
Table 4.2: Frequency and Percentage Distribution of Pupils’ Respondents by Sex, Age and Grade Level
	No
	Items
	Pupil respondents=250

	
	
	Frequency
	%

	1
	Sex
	Male
	173
	69.2%

	
	
	Female
	77
	30.8%

	
	
	Total
	250
	100%

	2
	Age
	15-16
	5
	2%

	
	
	17-18
	101
	40.4%

	
	
	19-20
	117
	46.8%

	
	
	21-22
	20
	8%

	
	
	≥23
	2
	0.8%

	
	
	Total
	250
	100%

	3
	Grade
	11
	124
	49.6%

	
	
	12
	126
	50.4%

	
	
	Total
	250
	100%


Source: Field Data, (2022)
From the Table 4.2, 173(69.2%) and 77(30.8%) of the pupil respondents were male and female respectively. This implied the existence of gender gap(males are outnumbered as compared to females) in choosing or selecting natural science stream. With respect to age, the majority 218(87.2 %) of the respondents age lies within the range of 17-20 yrs. However the table above shows 20(8.8%) of the age of respondents is greater than 20 yrs. This show that there is a problem of late entry to the system or their age school structure might be distorted due to grade repetition or dropping out.  Additionally, it is implied that the data obtained was pertinent for the students who were mature enough to reply to questionnaire.
Item 3 of the same table presents the grade level of the students. Accordingly 49.6 % and 50.4% of students were grade 11 and 12 respectively.
Table 4.3: Teachers Response on the Number of Students in the Class they are Teaching
	Item
	Teachers response

	Average number of students in a class
	Frequency
	Percentage (%)

	25-35
	36
	80.0%

	36-45
	9
	20.0%

	46—55
	-
	-

	56-65
	-
	-

	>65
	-
	-


Source: Field Data, (2022)
As can be seen from Table 4.3, 36(80%) of the teachers responded that the average number of students per class they are teaching is 25_30 and 9(20%) of the teacher replied that there are 36-45 students in the class. This implies that the number of pupil to section ratio is by far lower than what is stated in the policy document which is 1:60(AAEB, 2017). This is related with the COVID -19 pandemic protocol imposed by the government to mitigate the negative impact of the disease. Moreover, the low pupils to section ratio may be an opportunity to implement learner centered approach during learning and teaching process.
Table 4.4: Students’ Response on the Frequency of Participation in Practical Work in this Academic Year
	Item
	Students response

	
	Frequency
	Percentage (%)

	How many times did you participate in practical work in this academic year?
	
	

	1 time
	84
	33.6%

	2 times
	9
	4.6%

	3times
	-
	-

	4 times
	-
	-

	>5 times
	-
	-

	Not at all
	157
	62.8%

	Total
	250
	100%


Source: Field Data, (2022)
The degree of participation of students in practical work is an indispensible factor toward the development of scientific inquiry skills. As shown in Table 4.4, 157(62.8%) of the students replied that they did not participate any of the practical work in this academic year whereas 84(33.6%) and 9(4.6%) of students replied that they participated one and two times respectively. This practice is quite contrary to the objective of science education stated in the syllabi of science subjects. Biology as a science subject is a practical oriented subject which emphases more on demonstrate sound understanding of fundamental scientific concepts, principles and methods than mere knowledge acquisition (MoE, 2009). Furthermore, the data might reveal that teacher centered approach still persistent in the school and more emphasis on mastery of facts.
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Figure 4.1: The Degree of Participation of Students in Practical Work in the Academic Year

Table 4.5: Teachers’ View on Period Allotment for Biology Laboratory Activities
	Item
	Teachers response(N=45)

	
	Frequency
	Percentage (%)

	Is there regularly scheduled period allocated for biology laboratory activities?
	
	

	Yes
	0
	0

	No
	45
	100

	If “yes”, how many periods allocated for biology practical activities?

	

	 Double period
	0
	0

	Single period
	0
	0


Source: Field Data, (2022)
As depicted in Table 4.5, teachers were requested to reply on whether there is a period allotment for practical work or not. Surprisingly, all teachers 45(100%) responded that there is no period allotment specifically related for practical work. Although Practical lessons require more time in classroom instruction, science subjects are not given extra lessons in the school timetable. Lack of time is a barrier in doing practical work, which affect student performance and understanding of scientific skills such as investigation, manipulating, observation and etc. Cognizant with this Lunetta and Hofstein (1991) reported that the laboratory activities are generally constrained by school realities related adequate time have a positive correlation with effective preparation and work with laboratory for the teachers and students who are engaged in practicing.   
With this regard the school leaders disclosed during interview that there is no a regular schedule/ period for biology practical activities in their respective schools and this is in line with curriculum framework and other policy documents.
Table 4.6: Students View in the Inclusion of Sufficient Practical Activities in Biology (Grade 11 and 12) Textbooks
	Item
	Students response

	
	Frequency
	Percentage

	Do biology (Grade 11 and 12) textbooks provide sufficient practical activities?
	
	

	Yes
	109
	43.6

	No
	141
	57.4


Source: Field Data, (2022)
According to Table 4.6 as indicated above 109(43.6%) of students replied that the current student textbooks (Grade 11 and 12) provide sufficient practical activities while the rest of the students 141(57.4%) responded that the textbooks for grade 11 &12 did not provide sufficient practical activities. This finding is in line with Gardner and Gauld (1990) that designing high quality curriculum materials is not easy, particularly it is demanding with regard to enquiry-oriented laboratory investigations because of the need to try to experiment to make sure they “work” as the importance of having balanced” exercises in terms of their “cognitive challenge.
Table 4.7: Teachers and Students view in Practicing Practical Work Method in Teaching and Learning Biology
	Item
	Teacher response
	Student response

	
	Frequency
	Percentage (%)
	Frequency
	Percentage (%)

	To what extent do you practice practical work method in teaching and learning biology?
	
	
	
	

	To very great extent
	2
	4.4%
	-
	-

	To a great extent 
	5
	11.1%
	9
	3.6%

	To limited extent
	11
	24.4%
	58
	23.2%

	To a very limited extent
	15
	33.3%
	149
	59.6%

	Not at all
	12
	26.8%
	34
	13.6%

	Total
	45
	100%
	250
	100%


Source: Field Data, (2022)
Table 4.7 depicts the degree of participation of teachers and students in practicing practical work method in teaching   and learning biology. Accordingly, 27(60.1%) of teachers and 183(73.2%) students replied that they practiced practical work method to a very limited extent and even not at all during teaching and learning biology. This implies that the most frequent fault with biology as taught in many schools is that the content is too formal and its methods are unpractical. Students instead of developing attitudes and interests, they are far more often struggling to learn details, especially of structure, and are overloaded with words beyond their comprehension (Irene, 1958; Gleen, 1965). Thus, teaching of biology in the absence of practical method suffers from the kind of verbal approach teaching
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Figure 4.2: The Extent of the Implementation of Practical Work Method in Teaching and Learning Biology

Table 4.8: View of Experience of Teacher and Students on the Methods of Practical Work when Learning Biology
	Item
	Response
	Very often                  


	Often
	 Seldom
	Not at all

	Teacher demonstration while students were observing
	Teacher


	F
	2
	3
	8
	1

	
	
	%
	4.4%
	6.6%
	17.8%
	2.2%

	
	Student
	F
	-
	17
	42
	28

	
	
	%
	-
	6.8%
	16.8%
	11.2%

	Individual students’ activities
	Teacher
	F
	-
	1
	3
	9

	
	
	%
	-
	2.2%
	6.6%
	20%

	
	Student


	F
	-
	_
	7
	33

	
	
	%
	-
	
	2.8%
	13.2%

	Pair of students practical activities
	Teacher


	F
	-
	2
	4
	4

	
	
	%
	-
	4.4%
	8.8%
	8.8%

	
	Student


	F
	-
	-
	15
	35

	
	
	%
	-
	-
	6%
	14%

	Group of 3-5 students’ practical activity
	Teacher


	F
	1
	5
	1
	1

	
	
	%
	2.2%
	11.1%
	2.2%
	2.2%

	
	Student


	F
	-
	15
	35
	23

	
	
	%
	-
	6%
	14%
	9.2%


Source: Field Data, (2022)
As indicated on Table 4.8, on the view of experience of teacher and students on the methods of practical work when learning biology. Accordingly, 5(11%) of the teachers replied that they very often and often used demonstration while students were observing in most the time  whereas 8(17.8%) of teachers reported that they used this method seldom/rarely and 1(2.2%) of the teacher never used this method at all. 
Similarly, students were requested which practical method approach experienced during biology learning. Accordingly 17(6.8%) of students replied that teacher demonstration while students were observing method used often/ frequently, whereas 42(18.2%) of students replied that this method is used seldom/rarely and 28(11.2%) of students replied that this practical work method even not used at all.
With regard to item 2 respondents were requested to respond on the experience of using individual students’ activities as a practical work method when learning biology. Accordingly 1(2.2%) of teacher replied that he/she used this practical method frequently/often and 9(20%) of the teachers never used this practical method at all. 
Moreover, none of the teacher and 3(6.6%) were used this method very often and seldom/rarely respectively. Similarly, 33(13.2%) of the students replied they never had this type of practical method experience toward their biology learning and 7(2.8%) of the students replied they had a seldom/rare experience on this method.
Pertaining to item 3 respondents was requested to respond on whether they had experience/use pair of students’ practical activities as a practical work method in their biology teaching and learning. As depicted on the table above 4(8.8%) of teachers and 15(6%) of students responded that they seldom/rarely used/had experience in using this method and also 4(8.8%) of the teachers and 35(14%) of the students replied that they never used or had experience of this method as a practical method. However, only 2 (4.4%) of the teachers implement this method frequently/often and none of the students reported frequently in using or having this experience too.
With respect to item 4 of the above table, respondents were requested to report on the using/experience of group of 3-5 students’ practical activity as a practical method in their biology learning. Overall, the highest percentage of teachers 6(13..8%) and 15(6%) students reported that they used/had experience of this method frequently /usually and 2(4.4%) of teachers and 35(14%) of students replied that they rarely / seldom had experience of this method and the remaining 23(9.2%) of students replied that they never   used or experience of such method at all in biology learning.
Though group of 3-5 students’ practical work method is dominant as compared to others still the table shows the majority of students and considerable number of teachers rarely or even not doing any of the mentioned practical methods. This entails unquestionably the dominance of teacher centered, didactic approach in the instruction process during biology learning. Contrary to this finding, (Gleen, 1995; Dallas, 1980; Parkinson, 1994) indicated that the methods of teaching science and what is suggested in teaching science education in school is equally important in any science in which ‘doing’ make teaching-learning effective. 
Furthermore, Majasan (1995) stresses that, biology is a science based on investigation, which produces enduring facts, which become knowledge. So the right approach to gaining biological knowledge must be through investigation, which comprises observation, examination or experimentation and education through all the stages of learning-preschool, elementary secondary, and tertiary.
Table 4.9: Responses on Interest Of Students in Participating Biology Practical Works
	Item
	Student response

	How do you feel when participating in these biology practical works?
	Frequency
	Percentage

	Very interesting 
	95
	38%

	Interesting
	135
	54%

	Less interesting
	15
	6%

	I don’t like at all
	5
	2%

	Total
	250
	100%


Source: Field Data, (2022)
As shown in the Table 4.9, students were requested to report their view in participating biology practical work. Accordingly, 95(38%) of the respondents replied that engaging in laboratory activity is very interesting. and 135(54%) of students replied that it is interesting in engaging biology practical activity. On the other hand, Fifteen (six percent) of the students reported that engaging in practical activity is less interesting and the remaining students 5(2%) responded that they don’t have any interest at all. Similarly, Hodson, (1993) from research literatures added. while many children enjoy practical works and develop positive attitudes to it, there are many who do not, and some others also expresses a ‘dislike’ for PW.
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Figure 4.3: Participation of Students in Biology Practical Works

Table 4.10: View of a Teacher on the Role of a Teacher whenever Students’ Carryout Practical Activities Stated in Biology Textbook
	Item
	Teacher response

	What do you think is the role of a teacher whenever students’ carryout practical activities stated in biology textbook?
	Frequency
	Percentage

	Correcting errors on spot 
	8
	17.78

	Facilitating, encouraging and guiding in practice 
	20
	44.44

	Discussing with students afterwards 
	19
	37.78

	If any
	-
	-

	Total
	45
	100


Source: Field Data, (2022)
As Table 4.10 depicts  8(17.78%) of teacher replied the role of a teacher whenever students’ carryout practical activities stated in biology textbook  is correcting errors on spot, 20(44.44%) teachers replied the role of the teacher is facilitating, encouraging and guiding in practice 19(37.78%) replied that the role of the teacher is  discussing with students afterwards. Though all are the role of teachers and the majority of teachers’ response is consistent with what is specified in the National Curriculum Framework (2009) that the role of the teacher should be facilitating, encouraging and guiding in practice.
Table 4.11: The Opinion of Teachers on the Significance of Practical Work Method in Teaching Biology
	Item
	Teacher response

	What is your opinion on the significance of practical work method in teaching biology?
	Frequency
	Percentage

	Very vital  
	33
	73.33%

	Vital
	11
	24.44%

	Less vital
	1
	2.23%

	Not Vital
	-
	_

	l don’t know
	-
	_

	Total
	45
	100%


Source: Field Data, (2022)
Table 4.13 presents information in the opinion of teachers on the significance of practical work method in teaching biology. Accordingly, the majority of the teachers 33(73.33%) replied the significance of practical work method in teaching biology is very vital, 11(24.44%) of teachers replied the significance of practical work method in teaching biology is vital and 1(2.23%) of the teacher replied the significance of practical work method in teaching biology is less vital. Overall, 44(97.77%) of the teacher respondents agreed that the supreme importance of practical work method in teaching biology. In line with this finding Schwab (1964) reported that the significance of practical science are to encourage accurate observations, to promote scientific ways of thinking and to provide an opportunity to find out facts and principles by investigations.
Table 4.12: Opinion of Teachers on Adequacy of Available Resource
	Item
	Frequency
	Percentage

	Are there adequate resources available for the stated exercise on the textbook?  


	
	

	1. Availability of finance dedicated for practical activity
	
	

	Yes there is; 
	-
	-

	Only for some subjects;
	-
	-

	There is severe shortage
	7
	15.56%

	Not at all
	38
	84.44%

	Total
	45
	100

	2. Availability of facilities  [lab, apparatus…]
	
	

	Yes there is; 
	-
	-

	Only for some subjects;
	-
	-

	There is severe shortage
	44
	97.78%

	Not at all
	1
	2.22%

	Total
	45
	100

	3.Availability of chemicals
	
	

	Yes there is; 
	-
	-

	Only for some subjects;
	-
	-

	There is severe shortage
	45
	100%

	Not at all
	-
	-

	Total
	45
	100


Source: Field Data, (2022)
It is clear that resources are an important input for education and regarded as the most important support structure for the implementation of curriculum. The effectiveness of biology curriculum implementation is largely depending on resource available in schools. As Table 4.14 item 1 shows the availability of finance dedicated for practical activity in the school. Accordingly 38(84.44%) of teacher replied there is a severe shortage of finance dedicated to the stated practical activities and 7(15.56%) of the teachers replied there is no finance dedicated to the stated practical activities. This implies that schools cannot function well in implementing practical activities as stated in the textbook without financial support. The school leaders   disclosed that there is no direct budget line code /expense assigned for   laboratory apparatus and chemicals, but, there is a small amount budget for teaching and learning process. Even one school leader mentioned the problem as: 

We do not have any finance/. Budget source for laboratory activities. Buying laboratory facilities and chemicals is not the role of schools. Even though we have interest in allocating budget for apparatus and chemicals; we don’t have any guideline for the allocation of budget for laboratory facilities and chemicals. Allocating money to buy lab apparatus and chemicals is the sole responsibilities of MoE and Addis Ababa City Administration Education Bureau

The practical nature of biology makes it as a resource intensive subject .Its curriculum implementation demands for the variation of pedagogic approach and use of subject specific teaching/learning materials and facilities (TLMFs) such as the laboratory, chemicals, apparatus, safety equipment and laboratory fittings. Item 2 reveals the availability of facilities [lab, apparatus…] in the respective schools. The table indicates 44(97.78%) of teacher replied there is a severe shortage of availability of facilities [lab, apparatus…] and 1(2.2%) of teacher replied there is no availability of facilities [lab, apparatus…], (See also Appendix E). 

This implies that schools cannot function well in implementing practical activities as stated on the textbook where there are inadequate available facilities. Science particularly biology cannot be adequately learnt from a book but by carrying out experiments using tools in the laboratory.
With this regard, one of the school leaders members disclosed during interview is worth mentioning at this junction. It is translated as:
In my school as far as the laboratory apparatus and chemicals concerned, there is a serious shortage in these commodities to carry out a simple experiment. I reported the problems to the sub city education bureau on many occasions and still the problem exists. What is suggested or written in the textbooks of science subjects in general and biology in particular could not be implemented as intended due to this problem. ----I think the problem lies in the perception of curriculum developers and the standard of schools.

Regarding availability of chemicals (item 3 on the same table) reveals that almost all teachers 45(100%) reported that there is a severe shortage of chemicals in the schools of the sample area. From the above data, it is clear that there are gaps in providing schools with the required facilities which in turn impact the implementation of biology curriculum practical activities of the teaching –learning process in the sample schools.
Table 4.13: View of Teachers on the Impact of Conducive Learning Environment on Student Attitude to Practical Activities
	Item
	Frequency
	Percentage (%)

	1. Is there conducive learning environment that foster desirable student attitude to practical activities?                     


	
	

	Yes
	7
	15.66%

	No
	38
	84.44%

	Total
	45
	100%

	2. Does the school practice the practical work method to achieve 70/30 educational policy of the country?    
	
	

	Yes
	2
	4.44%

	No
	43
	95.56%

	Total
	45
	100%


Source: Field Data, (2022)
The teaching learning process cannot take place in a vacuum in formal education settings. Factors like school size, location or site, and class size; teacher-teacher and teacher-student relationships; facilities including libraries, technical workshops and laboratories; teacher quality, school management, teaching methods and peer influence are variables that affect conducive learning environment that foster desirable student attitude to practical activities. To this effect respondents are requested to respond to whether there is a conducive learning environment or not to implement the current 70/30 policy in school setting. As shown on Table 4.15 above 38(84.44%) of teachers replied that there is no conducive learning environment that foster desirable student attitude to practical activities while 7(15.66%) of the teacher replied that there is conducive learning environment that foster desirable student attitude to practical activities.

The curriculum should promote the utilization of science and technology as a means of learning as well as development of creativity and problem - solving competencies in learners. Science and technology should be used as instruments of progress and development. Schools need to be places for conducting scientific experimentations and investigations, and forums for creating technology, which is useful to meet societal needs and solve problems. As indicated in the table (item 2of the same table) 95.56% of teacher replied that the schools don’t practice the practical work method as intended to achieve 70/30 educational policy of the country while 2(4.44%) of the teachers replied that the school practice the practical work method as intended to achieve 70/30 educational policy of the country. It is clear that without creating a conducive learning environment in the school, it is impossible to implement the education policy.

Table 4.14: Teachers Experience on Assessment Technique of Mastery of Practical Work
	Item
	Frequency
	Percentage (%)

	What kind of test you commonly prepare to assess student mastery of practical activities?
	
	

	Paper and pen test
	39
	86.7%

	To do actual experiment
	-
	

	I concentrate on factual information
	6
	13.3%

	Through observation
	-
	-

	If other specify
	-
	-

	Total
	45
	100%


Source: Field Data, (2022)
As shown on the Table 4.14, 39(86.7%) of teacher replied that they prepare a paper and pen test to assess student mastery of practical activities and 6(13.3%) of teacher replied they prepare a paper and pen test to assess student mastery of practical activities. This indicates that still traditional assessment method is by far a common practice/experience to assess student mastery of knowledge. In line with this, Young (2001) reported that there is a lack of experience with assessment methods aimed at assessing their students’ understanding and performance in the science laboratory. As a result, in many cases, students’ final grades do not include a component that directly reflects their performance in laboratory work and their understanding of that work.
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Figure 4.4: Teachers Experience on Assessment Technique of Mastery of Practical Work

4.3
Major Factors Influencing the Implementation of Biology Curriculum Practical Activities
Several interconnected factors are the cause behind the problem of implementation of practical work included in the curriculum of education system. Majority of them are intrinsic to the school compound, which may be treated as institutional, teacher, school management, pupils` and the curriculum related factors. To know the impact of these factors, two groups of respondents (teachers and students) were asked to rate the degree of influence of the different factors on the rating scale ranging from 5(five) - 1 (one), representing very high (5), high (4), average (3), low (2) and very low (1). 
The mean score for each item was calculated using the median line (i.e. 3.0) as dividing line; those items whose mean value become below 3 is assumed having less significant contribution to the problem. On the other hand those factors having a weighted mean value above 3 is assumed to have a significant contribution to the problem. This helped to gather relevant information about major factors that contribute / influence the successful implementation of biology practical activities in the system. These divisions are applicable to all parts of the following section.

4.3.1
Student Related Factors

The overall effort of the government, parents, planners, decision makers and educators at all levels is to provide quality education for the students. These efforts are successful when the students are engaged in learning-teaching process, have interest and are ready to acquire skills and knowledge at least psychologically. From this point of view, this part of the paper tries to address student related factors that may hinder the implementation of biology curriculum practical activities in preparatory schools. These factors were requested to be rated by teachers and students on rating scale from 5 to 1.

Table 4.15: Pupils Related Factor that Influence the Implementation of Biology Practical Activities
	No
	Factors
	Respondents
	N
	Mean
	Weighted Mean

	1
	Low students prior experience
	T
	45
	3.4
	3.73

	
	
	S
	250
	3.8
	

	2
	Lack of interest by students toward practical activities
	T
	45
	3.9
	3.56

	
	
	S
	250
	3.5
	

	3
	Poor student academic achievement 


	T
	45
	3.8
	3.71

	
	
	S
	250
	3.7
	

	4
	Poor understanding of the medium of instruction
	T
	45
	3.9
	4.07

	
	
	S
	250
	4.1
	

	5
	Frequent student absenteeism
	T
	45
	3.5
	3.41

	
	
	S
	250
	3.4
	

	6
	 Low self-conception due to gloomy job opportunity in the future
	T
	45
	4.5
	4.67

	
	
	S
	250
	4.7
	

	7
	Negative attitude toward school learning in general practical work in particular
	T
	45
	4.2
	3.78

	
	
	S
	250
	3.7
	

	8
	Poverty
	T
	45
	3.5
	3.83

	
	
	S
	250
	3.9
	

	9
	Huge focus and value given to University entrance exam 
	T
	45
	4.4
	4.06

	
	
	S
	250
	4.0
	


Source: Field Data, (2022)
Students can learn new information more readily when their background knowledge is activated and connections are made with the new knowledge. To begin with, respondents were asked to indicate the impact of low students’ prior experience on the implementation of biology practical activities in secondary schools of the study area (see Table 4.15). As shown on the table, the computed mean scores of teachers (3.4), students (3.8) and the overall weighted mean for the group (3.73) are above the median score (3.0) on the likert scale. It could infer that low student’s prior experience is one of the major factors influencing the implementation of biology practical activities. The current finding matches with previous report of Eklund-Myrskog (1997) that reveals students’ conceptions of learning are shaped by their prior learning experiences. This is evident that educational contexts influence students’ ways of experiencing learning and tackling tasks.
The repetition of academic failure may be accompanied with psychological feelings as well as negative social attitudes. The feelings of sadness and anxiety that accompany the student failure make failure as psychosocial special case. Then, failure is often followed by social situations like sarcastic moral punishment that may be followed by physical punishment and ignoring for the careless student. Accordingly, the consequences of academic failure have bad effects on student active participation in the science practical class and the probability to quite their school is assumed to be very high. Similarly item 2, on the same table show the impact of pupil's lack of interest toward practical activities in the study area. 
As indicated on the table, the computed mean score of teacher (3.8), students (3.7) and the overall weighted mean for the group (3.71). Since the weighted mean for the group (3.71) is above the median score (3.0), pupil's lack of interest toward practical activities is a significant factor affecting the implementation of biology practical activities. The present finding is contrary with what was reported by Adedayo (2015). 
The finding showed that the attitude of students towards practical science in secondary schools were being scared by the measurements involved, lack of interest, annoyance during physics practical class and therefore do not prepare for it.  As indicated in item 3 of Table 4.15, one can easily observe that the mean score for teachers (3.8), students (3.7) and the overall weighted mean for the group (3.71) are above the median score (3 .0). This implies that the impact of this factor is high. In line with this, Habtamu (2018) reported that students with low achievement have poor motivation to the subject and have lower expectation in the future and likely to not participate in science practical work.
Pertaining to item 4 in Table 4.15, the contribution of poor understanding of medium of instruction on the implementation of biology curriculum practical activities showed that the calculated mean for teachers (3.9), students (4.1) and the overall weighted mean for the group (4.07) are above the median score (3.0). Thus it is possible to conclude that the impact of medium of instruction is as one major factor influencing the implementation of biology curriculum practical activities. 
Similarly, Zisanhi (2013) confirmed that the lack of proficiency in the medium of instruction results in the learners developing anxiety and a negative attitude towards people who speak the language; in this case it is the teachers. A negative attitude towards the teacher will affect the learner's performance, as they will be resistant to what the teacher teaches. Furthermore Spurlin (1995) and Ferreira (2011) stated that some science learners have difficulty in understanding the language of instruction. They are, however, tested in that language, and the text books are written in that language, which makes it even more difficult for the learner to study at home language, discourages them. 
With regard to the impact of frequent student absenteeism (item 5 of Table 4.15) respondents were asked to indicate the impact of frequent student absenteeism on the implementation of biology curriculum practical activities. As it is possible to observe from the table, frequent student absenteeism as one variable contributes to poor implementation of biology practical science activities. The mean value for teacher (3.5), students (3.4) and the overall weighted mean for two groups of respondents (3.41) are above the median score (3.0). 
This indicates that frequent student absenteeism is one of the major factors that impact the implementation of biology curriculum practical activities in the study area. The current finding confirms with Mwenda et al., 2013; Amukowa, 2013 that the chronic absenteeism of the learners as a factor results in the reduction of the learner's learning time, and they are therefore unable to grasp/comprehend the theoretical knowledge which is a pre-requisite for practical activities, as they lack the knowledge of what was taught during their absence.
Students' motivation is attributed by lack of employment and the state of poverty. The combined effects of household economic conditions, proper nutrition, the level of support, labor requirement and parental level of literacy and other factors that adversely affected students learning. As Table 4.15 item 6 shows, the computed mean scores of, teachers (4.5), students (4.7) and the weighted mean (4.67) are rated above the median score (3.0). 
Thus, low self-conception due to gloomy job opportunity in the future is a significant factor impacting the implementation of biology in the future is a major factor affecting the implementation of biology practical activities. There is a direct relation between whether educated are employed and the learning of children (King and Bellow, 1990). This shows that labour market opportunities play a significant role in affecting the degree of participation and interest toward their learning. This finding confirms with Zewedu (2008), which stressfully indicated that low employment opportunities for the graduate leads to hamper the motivation of learners, which greatly influence their learning and performance and hence impact curriculum implementation. Furthermore, what the labor market demand is quite different from what is practiced in the school. There is a mismatch between the school and the world of work, which impact the interest of students in participating practical activities.
The weighted mean value (3.78), categorized negative attitude toward school learning in general practical work in particular as a factor impeding toward the successful implementation of biology practical activities in the sample school. Cognizant with this Tenaw (2015) remarks that pupil’s attitude is an important facts in their potential to receive education. The value one attached to school learning influence his/her effort, which may determine his/her success or failure. A positive attitude toward school work (including practical work) helps pupils attain higher achievement scores, and thus meet school requirement for grade promotion.
Another serious problem that could affect the implementation of biology curriculum practical activities is poverty. As shown in the table, the calculated mean response teachers (3.5), students (3.8) and the weighted mean for whole group (3.75) are above the median score (3.0). In line with this finding, Villanueva, 2010; Howie, 2003 indicated that students from poor homes are more likely to perform poorly in science subjects. This is because they cannot afford learning aids such as extra classes and extra textbooks other than those provided by the school. They are also faced with many chores after school hours, and thus cannot concentrate on their studies.
Regarding to item 9 of the above Table 4.15, the calculated mean score of, teachers (4.4), students (4.0) and the over-all weighted mean score (4.06) are above the median school (3 .0). Thus this factor is a significant factor affecting the status of biology curriculum implementation. Cognizant with this, Mwanzia & Miano (2007) argue that schools ignore aspects of learning that are stipulated yet not tested in the curriculum. 
Some schools may not cover the syllabus holistically. Some topics, which are not thought appear in the examination, while some practical’s in science subjects are ignored and the life application sections on various topics ignored. Furthermore, Brickhouse and Bodner (1992) reported that students’ concerns about their grades have a strong influence on teachers’ practices. More specifically, they suggested that some teachers emphasize goals for learning and use teaching techniques that are aligned with students’ ability to earn high grades.
4.3.2
Teacher Related Factors

To greater degree, factors related to teachers have impact on students` academic achievement. Well experienced, qualified, committed and motivated teachers in the required number are supposed to bring about quality education in terms of the implementation of biology curriculum practical activities.
Table 4.16: Teachers Related Factor that Influence the Implementation of Biology Practical Activities
	No
	Factors
	Respondents
	N
	Mean
	Weighted Mean

	1
	Teacher dominated teaching methods
	T
	45
	3.9
	4.15

	
	
	S
	250
	4.2
	

	2
	Low attitude of teachers toward practical activities
	T
	45
	3.6
	3.51

	
	
	S
	250
	3.5
	

	3
	Weak [or practical skill] of active learning methodologies by teachers
	T
	45
	3.7
	4.34

	
	
	S
	250
	4.4
	

	4
	Inadequate pre- service and in service training opportunity on practical teaching method
	T
	45
	4.6
	3.92

	
	
	S
	250
	3.8
	

	5
	Frequent teacher absenteeism
	T
	45
	3.9
	4.07

	
	
	S
	250
	4.1
	

	6
	Low mastery of subject matter knowledge
	T
	45
	4.4
	4.23

	
	
	S
	250
	4.2
	

	7
	Low job satisfaction of teachers
	T
	45
	4.3
	3.88

	
	
	S
	250
	3.8
	

	8
	Poor teacher relationship with their students
	T
	45
	3.2
	3.6

	
	
	S
	250
	3.7
	

	9
	Lack of experience in teacher
	T
	45
	3.6
	3.35

	
	
	S
	250
	3.3
	

	10
	Teachers low academic expectation for their student
	T
	45
	3.9
	4.24

	
	
	S
	250
	4.3
	

	11
	Low teachers` perception toward their profession
	T
	45
	4.5
	3.82

	
	
	S
	250
	3.7
	


Source: Field Data, (2022)
As it can be seen in Table 4.16 item number 1, the calculated mean score of, teachers (3.9), students (4.2) and the over-all weighted mean score (4.15) are above the median school (3 .0). This implies that the effect of this factor is very acute. In line with this, the World Bank study (Joshi & Verspoor, 2013) revealed that Ethiopian classrooms remain primarily teacher centered, where didactic instruction is the norm. Thus, the subject remains to be teacher-centered, and instructed in a talk-and-chalk method which bores and demotivates the students. 
There is little evidence of active student learning, inquiry processes, metacognitive skill development, or opportunities for creativity. Thus, the World Bank study suggests that improving the quality of instruction involves not only ensuring that necessary equipment and infrastructure are in place, but also improving the quality of teaching. Moreover, research conducted by (Ashebir, Gogile, Zengele, Bereket and Alemayehu, 2016) indicated that the teaching learning process in most Ethiopian secondary schools have persisted to be teacher dominated and emphasis is accorded to mere acquisition of knowledge where practical and critical engagements were largely unavailable which hinder the development of their potential to develop practical skills.
The other issue that warrants special attention is low attitude of teachers toward practical activities (see item number 2, Table 4.16). Accordingly, its degree of influence was presented to the respondents and the mean score for teachers (3.60) and students, (3.5) and the overall weighted mean for two groups of respondents (3.51), are above the median score (3.0). This revealed that it is the major factors that contribute to influence the implementation of biology practical activities. In support of the current finding Lebata, (2014:80) indicated that Science subjects need a lot of passion on behalf of the teachers as they should take their time in guiding the learners through the challenging concepts of science which are seen as difficult, boring and irrelevant and make them interesting.

Pertaining to item number 3 (Table 4.16), respondents were asked to indicate the impact of weak [or practical skill] of active learning methodologies by teachers as factors influencing the implementation of biology curriculum practical activities. As it is possible to observe from the table, weak [or practical skill] of active learning methodologies by teachers as one variable that impacts the implementation of biology curriculum practical activities. The mean value for teacher (3.7), students (4.4) and the overall weighted mean for three groups of respondents (4.29) are above the median score (3.0). This indicates that this factor is one of the major factors affecting biology curriculum implementation. The current finding confirms what was reported by MoE (2015) in which within College of Teacher Educations (CTE) there remain weaknesses in the practical experience of teacher educators and in the subject knowledge of teacher trainees and teacher pedagogical skills with a big gap in active learning methodologies. 
Furthermore Matebe (2019) reported that the teacher education curriculum should be in alignment with general education curriculum as the subject knowledge of teacher trainees and, teacher pedagogical skills –are still below the level needed to apply the active teaching and student centered methods required by the new curriculum. Teachers are responsible for communicating all curriculum contents effectively. 
Without high levels of competency, transmission of knowledge, skills and values will be weak. In era where science and technology is developing rapidly, teaching students without adequate training makes the success of school questionable.  It is therefore necessary that a high quality caliber of teachers be produced both through pre-service and in-service. Respondents were also asked to indicate the extent of inadequate pre- service and in service training opportunity on practical teaching method in educational system of the study area. 
As it can be seen for item number 4 (Table 4.16) the data reveals that the mean score for teachers (4.6), students (3.8) and the overall weighed mean for the two groups of respondents (3.92) are above the media score (3 .0) on the likert scale. Thus this factor is significant in affecting the implementation of biology curriculum practical activities. Cognizant with this MoE (2015) reported that the recent curriculum revision, with a move towards a student-centered approach to teaching and learning, requires active teaching methods and effective classroom management to maximize time on task. It has been seen, however, that the largest barrier to effective implementation of the revised curriculum is lack of pedagogical skills amongst teachers. 
This is unsurprising given the transition from traditional to modern methods for teachers and teacher educators. The government has to have a responsibility to provide support to better facilitate this transition by improving qualification processes and standards (pre-service training), enriching CPD and strengthening supervision processes (in-service training). Moreover, teachers need to be trained, upgraded and prepared in line with the dictates of the new curriculum framework (STEM education in focus) in both pre-service and in-service modalities so that they would have the essential qualities needed for effective implementation.
Regarding frequent teacher absenteeism (items 5), the means score of teachers (3.9) and students (4.1) and the weighted mean response for all respondents (4.07), are above the median score (3.0). This shows that frequent teacher absenteeism as a factor influence the implementation of biology curriculum practical activities. In line with this Lebata, 2014:78 reported that absenteeism of a teacher from school or class may be the cause of the learner's poor performance, as they do not cover the syllabus, they do not honor due dates, and do not give remedial teaching in respect of poor performance. Furthermore, teaching biology involves teaching both practical and theoretical skills, teacher absenteeism can lead the teacher not to finish the content and not doing practical work on time and it  affects students’ performance and interest to biology.

As Table 4.16 item 6 shows, the computed mean scores of teachers (4.4) and students (4.2) and the weighted mean (4.23) are rated above the median score (3.0). Thus, the contribution of low mastery of subject matter knowledge is significant. Similarly, Okoye (2012) stated that teachers’ knowledge of the subject matter is a factor that contributes to effective teaching and learning.  Teacher with low mastery of subject matter knowledge are not able to use the scientific equipment and therefore cannot do science practical investigations with learners because they are deficient in practical investigation skills. 
Furthermore, Ajayi, 2009 concluded that qualities of a well-trained teacher include: mastery of the subject matter, sense of organization, ability to clarify ideas, ability to motivate students, good imagination, ability to involve the students in meaningful activities throughout the period of teaching, management of the details of learning and frequent monitoring of students’ progress through tests and examinations.

The seventh teacher related factor treated in the Table 4.16 is the impact of low job satisfaction of teachers as a casual factor for poor implementation status of biology curriculum practical implementation in the sample area. Accordingly, the calculated mean score for Teachers (4.3), students (3.8) and the weighted mean score of all respondents (3.88) are above the median score (3.0). The impact of low job satisfaction of teachers as a cause for poor implementation status of biology curriculum practical implementation is significant. Cognizant with this fact, Baker &Smith, 1997 reported that teachers who are dissatisfied within the profession are not likely to produce quality lesson and deliver engaging instruction in the classroom. Hence, job satisfaction of science teachers can have a direct relationship with teaching science and also can affect the implementation of practical work in secondary schools.
One informant claimed that

Due to low job satisfaction and poor status of the teaching profession in the society, exodus from the profession is a norm and leaving less qualified, less experienced and unmotivated teachers in the system.

Another interviewee added that
Teachers do not have interest toward their profession not only the low status of the profession given by the society but also the low salary paid to the profession.----in most case the salary of teachers is low as compared to similar education level and experience compared to professionals working in the other sectors.
Pertaining to poor teacher relationship with their students as the table depicts the mean score for two groups of respondent, teachers (3.2) and student (3.7) and the weighted mean (3.6) are above the median score. This reveals that the problem is significant. In line with this, Emebet (2017) identified practical work requires devotion and require intensive communication among teachers and students as a result positive teacher-student relationships draw students into the process of learning and promote their desire to learn (assuming that the content material of the class is engaging, age-appropriate and well matched to the student's skills).
From Table 4.16 item 8, one can easily observe that lack of experience in teacher is found to be the major teacher related factor that influences the implementation status of biology curriculum practical implementation. The mean score for two groups of respondent, teachers (3.6) and student (3.3) and the weighted mean (3.35) are above the median score. Similarly, Abebe (2019) indicated that work experience of teachers is directly contributed to the development of self -confidence, which is important to overtake planned activities in practical work.
The last item treated here is the effect of teachers` low academic expectation for their students as a factor influencing the implementation of biology curriculum practical activities. The mean score for two groups of respondent, teachers (3.9) and student (4.3) and the weighted mean (4.23) are above the median score. Thus, this factor affects the implementation of biology practical activities. 
Similarly, Abera (2018) reported that due to the highly difficult and academic curriculum whose learning expectation is not age appropriate, most teachers have low academic expectation for their student, consider them potentially disruptive and lacks interest to learn. This was further compounded by the minimum level of English language proficiency among teacher and students. Students alike blame their teachers as lacking the desire and ability to teach. 
The quality of teaching and learning process is affected by the school culture that sustained hierarchical relationship and control instead of promoting mutual respect and concerns for one another. The bulky curriculum constrained teacher’s instructional behavior by directing them to course coverage and not for understanding or learning. Thus, this result in superficial approach to teaching that focuses on transmission of textbook knowledge. 

With regard to low teachers` perception toward their profession as shown in Table 4.16, the calculated mean score of teachers (4.5) and students (3.7) and the over-all weighted mean score (4.58) are above the median school (3.0). This shows that this factor is one major factor affecting the implementation of biology curriculum practical activities. In line with this finding, MoE (2016) reported that 70% of teachers would, if given an equivalently paid option, leave the profession. The negative attitude to the profession was exacerbated by lack of recognition/social status by their community and poor school administration and human resource management.
4.3.3
School Related Factors

Educational settings have their own impact in the successful implementation of science practical activities as stated in the official curriculum. These problems may include low / no period allotment for practical activities, lack of separate and well-equipped laboratory, inadequate facilities, large class size, unavailability of instructional materials/Textbook, irrelevant school assessment policy and evaluation technique on practical work and lack of conducive environment for teaching and learning   practical work. 
As indicated earlier the two groups of respondents (teachers and students) were asked to rate the degree of influence of each of these factors on the implementation of biology practical activities in the sample schools and their response are presented in table.
Table 4.17: School Related Factor that Influence the Implementation of Biology Practical Activities
	No
	Factors
	Respondents
	N
	Mean
	Weighted Mean

	1
	Lack of facilities (chemicals, apparatus, audio visual materials)
	T
	45
	4.5
	4.58

	
	
	S
	250
	4.6
	

	2
	Low / No period allotment for practical activities
	T
	45
	4.3
	3.79

	
	
	S
	250
	3.7
	

	3.
	Lack of   well-equipped laboratory
	T
	45
	4.7
	4.45

	
	
	S
	250
	4.4
	

	4.
	Large class size
	T
	45
	3.6
	3.35

	
	
	S
	250
	3.3
	

	5.
	Unavailability of instructional materials/Textbook
	T
	45
	3.4
	3.65

	
	
	S
	250
	3.7
	

	6.
	Irrelevant school assessment policy and evaluation technique on practical work
	T
	45
	3.9
	3.65

	
	
	S
	250
	3.6
	


Source: Field Data, (2022)
It is quite evident that producing quality school graduate from a given educational institution requires the availability of necessary school facilities. The presence of these inputs has impact on students’ academic achievement as well as their participation in practical work. As it can be seen in Table 4.17 item number 1, the calculated mean score of teachers (4.5) and students (4.6) and the over-all weighted mean score (4.58) are above the median school (3.0). 
This implies that the effect of this factor is very significant. In line with this, Makgato, (2007) indicated that lack of resources leads to a failure to enhance effective learning, (as the subject then only remains taught in theory). Learning resources generate more interest and create a situation where the learner would fully engage in classroom and outdoor activities. The adequate use of learning resources also gives the learner a practical experience, which can help in selection of learning concepts more easily. Moreover, Dhurumraj (2013) reported that for the effective teaching and learning of science, adequate and relevant resources need to be available, as they make up an essential component for effective science practical learning.
Time allocation and its effective use are major factors to consider in planning curricula for practical work. Doing practical work by nature is time consuming. Respondents were also asked to indicate the extent of low /no period allotment for practical activities in the implementation of biology practical activities in educational system of the study area. As it can be seen for item number 2 (Table 4.17) the data reveals that the mean score for teachers (4.3), students (3.7) and the overall weighed mean for the two groups of respondents (3.78) are above the median score (3.0) on the likert scale. 
The respondents perceived the effect of low / no period allotment for practical activities as a significant factor influencing the implementation of biology practical activities. Similarly, Driver (1985) asserted that, students not only do need time to undertake practical activities but also more time is need to make the most of those that are under taken. Where activities are intended to illustrate some concepts or principles, then time is required for pupils to consider their results and generalize the findings. 
Furthermore, in the Ethiopian context   the curriculum framework for general education though emphasis on STEM and yet the document doesn’t specify any period allotment for practical activities. This indicates that there is a mismatch in the interest or need of practical activities to be implemented in the school and period allotment for action.

The presence of a multipurpose and well-organized laboratory is crucial for all secondary schools to make the teaching –learning process more practical and appealing to the learners. Regarding lack of well-equipped laboratory (items 3), the means score for teachers (4.7) and students (4.4) and the weighted mean response for all respondents (4.45), are above the median score (3.0). This shows that lack of well-equipped laboratory as a major factor influencing the implementation of biology practical activities in the study area. 
Similarly, studies conducted by Tolessa et al. (2018) reported that generally, schools in Ethiopia had one or no biology laboratory and still they are ill equipped with the necessary chemicals and equipment’s that is needed to carry out demonstration or practical activities by students (see also Appendix E). The research further indicates that significant numbers of these laboratories are poorly organized and not used always or frequently by teachers to conduct experiments. This reveals as a significant number of schools deny their respective students right to learn in practice or/and demonstration and it is impossible to develop investigation skills in a laboratory neglected school system. 
To substantiate this finding with the result of school leaders’ interview, they equivocally affirmed that

There is no laboratory work being practically implemented in biology due to not only lack of separate laboratory for each science subjects but also lack of basic laboratory facilities and chemicals, which hinders the successful implementation of practical activities.

As it can be seen for item number 4 (Table 4.17) the data reveals that the mean score for teachers (3.6), for students (3.3) and the overall weighed mean for the two groups of respondents (3.35) are above the median score (3.0) on the likert scale. The respondents perceived the impact of large class size as a significant factor influencing the implementation of biology curriculum practical activities in the study area. 
In line with this Akinsolu & Fadokun, (2009) reported that large classes force the teachers to make use of a teacher-centered teaching approach since letting students lead teaching and learning becomes impossible because of the fact that the teacher cannot attend to each learner individually. This means that science cannot be taught well in large classes because it is a subject that requires a constructivist approach and that also requires an individual student to be fully interactive with the learning materials assisted by a teacher. Furthermore, they reported that practical investigations are hard to do in large classes due to the lack of adequate science material and space to accommodate the learner.
The fifth school related factor treated in Table 4.17 is the unavailability of instructional materials/Textbook. For effective learning, students need to have access to school resources, particularly subject textbooks. Accordingly, the calculated mean score for Teachers (3.4), students (3.7) and the weighted mean score of all respondents (3.65) are above the median score (3.0). The impact of unavailability of instructional materials/Textbooks can be taken as a significant factor influencing the implementation of biology curriculum practical activities in the selected schools. 
Cognizant with this finding, Masinjila (1996) concluded that shortage of teaching-learning resources/Student textbook could lead to a situation where both the teacher and students do not have ready access to the necessary resources. This affects the effectiveness of the teachers because much time is spent looking for the required resources instead of selecting from those available.
Pertaining to item number 6 in Table 4.17, the contribution of irrelevant school assessment practice and evaluation technique on practical work on the implementation of biology curriculum practical activities in the sample schools was computed. The calculated mean for teachers (3.9), and students (3.6) and the overall weighted mean for the group (3.65) are above the median score (3.0). This shows that the impact of this factor on the implementation of biology curriculum practical activities is significant. 
Similarly, Nesibu (2010) reported that schools in most of the time do not include practical work in their assessment practice rather traditional assessment style still dominate the teaching and learning process which hamper the students potential in developing practical skills. Moreover, Abrahams and Millar (2008) confirmed that teachers did not involve assessment of the students’ mastery of practical skills. The overwhelming emphasis is in the teachers` presentation of the task and the discussion of students` action and data of substantive science content rather than on aspects of experimental design or the collection, analysis and interpretation of evidence.
4.3.4
School Administration/Managerial Related Factors

These involve the planning and administrative function which consists of programming and distributing resources: budgets, personnel, buildings, instructional materials, etc. among the levels of education, regions, schools, the pedagogical function which contributes to the actual management and transformation of these resources into end-products: graduates, learning achievements, individual and social benefits. Among the two groups of respondents, the obtained result is presented as follow.
Table 4.18: School Administrative/Managerial Factor that Influence the Implementation of Biology Practical Activities
	No
	Factors
	Respondents
	N
	Mean
	Weighted mean

	1
	Lack /inadequate of budget allotment for science practical activities
	T
	45
	3.9
	3.47

	
	
	S
	250
	3.4
	

	2
	Lack of accountability system for not doing practical activities
	T
	45
	4.0
	3.38

	
	
	S
	250
	3.2
	

	
	
	S
	250
	3.2
	

	3
	Lack of competent school leaders
	T
	45
	4.2
	3.86

	
	
	S
	250
	3.8
	

	4
	Lack of  planning knowledge and skills by the school head, with appropriate involvement of teachers ,learners ,parents and the community, 
	T
	45
	4.3
	3.54

	
	
	S
	250
	3.4
	

	5
	Lack of concern and support of school principals
	T
	45
	3.6
	3.68

	
	
	S
	250
	3.7
	

	6
	Lack of assigned well-qualified lab. Technician
	T
	45
	4.3
	4.13

	
	
	S
	250
	4.1
	


Source: Field Data, (2022)
Inadequate financial resources and funding can have devastating effects on the implementation of curriculum. It is very difficult to implement a curriculum successfully if the education system has limited financial resources. The nature of the subject biology is a resource intensive subject that requires enough budget allocation for doing experiments. 
As shown in Table 4.18, item 1, that demands special attention is the lack/inadequate budget allotment for science practical activities. The mean score for teachers (3.9), students (3.4) and the overall weighted mean for the whole group (3.47) are above the median score (3.0). This shows that the lack/inadequate budget allotment for science practical work by school management is the major factor that impacts the implementation of biology curriculum practical activity. In line with this, Hirute (2018) confirmed that the available source of financial income is inadequate in Public Secondary Schools of Hareri Regional State, which has a direct impact toward achieving educational goals in general and practical work in particular.

One of the most prominent issues in the current policy arena is accountability. It has been suggested that the best way to improve student learning is to improve teacher practice. In order to do so, all levels of the educational system must accept accountability for teacher learning. Regarding to item 2 of Table 4.18, lack of accountability system for not doing practical activities as a factor influencing the problem under investigation. 
Accordingly, the computed mean scores of teachers (4.0) students (3.2) and the weighted mean (3.25) are rated above the median score (3.0). Thus, the influence of lack of accountability system for not doing practical activities is significant. In line with this, Cortes et al. (2019) cited in MoE (2020) reported that even though teachers are thought to be the primary influence on student success, principals remain a crucial factor in the process of accountability. This must be built, supported, and strengthened in school leaders. Thus accountability for teacher learning is the responsibility of all levels of the education. 
This is further complemented by school leaders

Theoretically accountability framework exists in the sector though it is difficult to implement in practice for not doing practical work already written in the textbook. My responsibility under this school culture is to monitor whether the subject teachers complete the syllabus within the specified time or not
The other issue that warrants special attention is the effect of lack of competent leaders in the implementation of biology curriculum practical activities (see item number 3, Table 4.18). Accordingly, its degree of influence was presented to the respondents and the mean score for teachers (4.2) and students, (3.8) and the overall weighted mean for three groups of respondents (3.86), are above the median score (3.0). 
This revealed that it is the third major factors and ranked first by respondents in the degree of influence the implementation of biology practical activities. In line with this, Ornstein and Hunkins (1998) cited in Hirute (2018) examines that the school principals as key guarantor of successful implementation of the school curriculum so as to improve students’ academic achievement. 
According to them, school principals are those who are knowledgeable, competent and committed to the curriculum and they also view their roles in providing encouragements on one end of the continuum and serving as curriculum leaders on the other end. In the Ethiopian context the practice of school principal assignment to be incumbent is still more confined to nomination from among teachers. 
However, the majority of school principals do not meet the standard set in the blue print by Ministry of Education, which suggests graduates of the first degree for primary schools and master’s degree holders for secondary school (MoE, 2006). This implies that those school principals that do not meet the standard lack competency in how to implement curriculum in general and the practical activities in particular and consequently affect the outcome.

School head is pivotal for the school to provide important facilities and laboratory room for the implementation and successful achievement of science educational quality. Pertaining to item 6 of Table 4.19 respondents are requested to rate the extent of influence of lack of concern and support of school principals in the implementation of biology curriculum practical activities. 
Accordingly, the mean score for teachers (3.6), students (3.7) and the overall weighted mean for the whole group (3.5) are above the median score (3.0). This indicates that, this factor is significant in affecting the implementation of biology curriculum practical.  In line with this, Endalamaw and et al. (2017) indicated that the reason for very little implementing of practical activities in the schools were lack of concern and support of school principals. This may be due to lack of awareness of the issues and gaps in the relevant policy document. 
Capacity constraints in management and planning inhibit effective delivery. Pertaining to item number 6 in Table 4.20, lack of the skills of planning by school head with appropriate involvement of teachers, learners, parents and the community on the implementation of biology curriculum practical activities in the sample schools was computed. The calculated mean for teachers (4.3), students (3.4) and the overall weighted mean for the group (3.54) are above the median score (3.0). This shows that the impact of this factor on the implementation of biology curriculum practical activities is significant. Similarly, MoE (2010) reported that school leaders lack comprehensive skills to develop strategic plans, which have implication on the status of practical activities implementation.
Regarding to item number 7 in Table 4.18, the contribution of lack of assigned well qualified Laboratory Technician in the implementation of biology curriculum practical activities in the sample schools was computed. The calculated mean for teachers (4.3), students (4.1) and the overall weighted mean for the group (4.13) are above the median score (3.0). 
This shows that the impact of this factor in the implementation of biology curriculum practical activities is significant. Similarly Feyera (2014) made research in Ilu Ababora (South west of Ethiopia) and confirmed lack of assigned well qualified lab technician is one of the hindering factors to practice laboratory experiment, which makes negative impact on students` academic achievement in science education.

4.3.5
Curriculum Related Factors

Science curriculum should provide ample opportunities for the development of enquiry process in students. That is, the textbooks, the practical work experiences and other accessory curricular materials should convey a sense of recommended science teaching strategies. Problem like curriculum overload, too difficult curriculum for the level, lack of inclusion of indigenous knowledge may have impact on curriculum implementation.
Table 4.19: Curriculum Related Factors Influencing the Implementation of Biology Curriculum Practical Activities
	No
	Factors
	Respondents
	N
	Mean
	Weighted mean

	1
	Curriculum overload/ too much content included in the curriculum
	T
	45
	4.7
	4.23

	
	
	S
	250
	4.2
	

	2
	The curriculum is too difficult to comprehend for the maturity level of students
	T
	45
	4.3
	4.47

	
	
	S
	250
	4.5
	

	3
	Lacks the opportunities for the development of inquiry process in students
	T
	45
	4.1
	4.27

	
	
	S
	250
	4.3
	

	4
	Lack of consisting of a series of exercise or investigations
	T
	45
	4.5
	4.42

	
	
	S
	250
	4.3
	

	5
	Lack of including indigenous knowledge
	T
	45
	4.2
	4.37

	
	
	S
	250
	4.4
	

	6
	Dominated with cookbook practical lessons
	T
	45
	3.8
	3.97

	
	
	S
	250
	4.0
	


Source: Field Data, (2022)
As it can be seen in Table 4.19 item number 1, the calculated mean score for teachers (4.7) and students (4.2) and the over-all weighted mean score (4.23) are above the median score (3.0). This implies that the effect of Curriculum overload/ too much content included in the curriculum is significant in influencing biology curriculum implementation. Cognizant with this MoE (2019) identified curriculum overload in secondary education particularly in science subjects is a problem in the existing curriculum which impact the implementation of practical activities and at the same time on the use of learner centered approach. Thus, there is a mismatch between the allocated time and the content that has to be taught. 
Under this condition teacher forced to use teacher centered method to cover the syllabus. Teachers are forced to cover the vast contents within a specified period of time which result in shallow learning .In addition to this, teachers are focused what is a phenomena called teaching for test that is the accomplishment of performance objective over educational/intended curriculum objective. Furthermore, Joshi and Verspoor (2013) confirmed that secondary school curriculum normally characterized by many mishap- overloads, misplaced topics, learning gaps and repetitions.

As indicated in item 2 of Table 4.19, one can easily observe that the mean score for teachers (4.3), students (4.5) and the overall weighted mean for the group (4.47) are above the median score (3 .0). This implies that the impact of this factor is sever. In line with this, Joshi & Verspoor (2013) explicates that the Ethiopian secondary curriculum is “difficult and highly academic compared to most other countries, even those where teaching is in students’ mother tongue”. When the length of the undergraduate studies was made to be three years rather than four in 2002, curriculum contents which were part of first year undergraduate studies are moved down to be taught at preparatory (Grade 11 &12) school level. The moving down of contents is also done to subsequent lower grades, which resulted in increased overall difficulty of contents from grade 9 to 12 (Joshi & Verspoor, 2013). Comparison of the curricula of Ethiopian schools with that of other countries revealed that the grade 10 curriculums are equivalent to that of grade 11 curriculums of UK and USA (Clegg, 2011 cited in Joshi &Verspoor, 2013). Furthermore, the grade 12 curriculums is equivalent to first year undergraduate studies in USA, Botswana, South Africa, and Namibia (Clegg, 2011 cited in Joshi & Verspoor, 2013). Furthermore, the document reveals that the curriculum lacks commitment to the development of practical and subject specific skills.
Respondents are requested to rate the degree of influence of curriculum lacking the opportunities for the development of inquiry process in students (Table 4.19,items 3). Accordingly, the means score of teachers (4.1) and students (4.3) and the weighted mean response for all respondents (4.27), are above the median score (3.0). This shows that lack of curriculum in the opportunities for the development of inquiry process in students is a factor influencing the implementation of biology practical activities in the study area. 
Similarly, Linn, Songer & Eylon, 1996 cited in Kerkula, 1997, reported that the first opportunity for learning provided by inquiry method in curriculum is the opportunity to develop general inquiry abilities. In its prototypic form, inquiry-based science learning involves the pursuit of open-ended questions and is driven by questions generated by learners’. In practice, posing researchable questions and pursuing them through open-ended investigations are abilities that must be learned. General inquiry abilities include posing and refining research questions, planning and managing an investigation, and analyzing and communicating results. Inquiry activities provide the opportunity to develop and exercise these general inquiry abilities.
Doing practical work involves both hands-on and minds-on practical learning opportunities with a serious of exercise and investigation where learners practice and develop various process skills including hypothesizing, observation, interpreting, predicting, problem solving, communicating, and drawing and evaluating conclusions. Pertaining to item number 4 in Table 4.21 the contribution lack of consisting of a series of exercise or investigations on the implementation of biology curriculum practical activities. The calculated mean teachers (4.5), students (4.3) and the overall weighted mean for the group (4.42) are above the median score (3.0). Thus it is possible to conclude that the problem of lack of consisting of a series of exercise or investigations on the implementation of biology curriculum practical activities. In line with this, several science educators have expressed the view that the uniqueness of the practical activities lies in providing students with opportunities to engage in scientific investigation and enquiry (Lunetta and Hofsten, 2004). Moreover, MoE (2020) indicated that the science curriculum should consist of a series of exercise or investigation with a focus on STEAM (Science, Technology, Engineering, Art and Mathematics) education in the cultivation of critical thinking, innovation and problem-solving skills, combination of classroom lessons with real-world problems and encouragement of investigation and cooperative learning.
In Ethiopia, there is a very wide pool of unexploited indigenous knowledge, values and skills in all spheres of life. It is, thus, crucial to study, uncover, investigate, develop, and utilize this resource for the benefit of the individual learner and the society at large. Indigenous knowledge is based on communal understanding and is embedded and conditioned by the culture of the locality in question. The development of indigenous knowledge is a byproduct of efforts to master the environment and has been a matter of survival to the communities. 
As shown in Table 4.19 item 6 shows, the computed mean scores of teachers (4.2) and students (4.4) and the weighted mean (4.37) are rated above the median score (3.0). Thus the contribution of lack of including indigenous knowledge in the curriculum is significant. Similarly, the Summative evaluation of general education conducted by MoE (2019) indicated that the general education curriculum in general and science and mathematics subjects in particular lack adequate level of indigenous knowledge inclusion which hampered the development of innovation, creativity and critical thinking which is the backbone for practical work. This implies that this factor inhibits both teachers and students in using low cost and local available materials to carry out practical work. Even this goes to the exclusion of one’s own culture, norm and belief (African culture) and the acceptance of other culture (Western culture) which has a serious consequence on the identity of the people, eroding the norm and values of the society and accepting/belief that science and technological innovation is exclusively  a culture of western countries.
With regard to the impact of curriculum dominated with cookbook practical lessons (item 6 of Table 4.19) respondents were asked to indicate the impact of frequent student absenteeism on the implementation of biology curriculum practical activities. As it is possible to observe from the table curriculum dominated with cookbook practical lessons as one variable contributes to poor implementation of biology practical science activities. The mean value for teacher (3.8), and students (4.0) and the overall weighted mean for three groups of respondents (3.97) are above the median score (3.0). 
In the existing Ethiopian secondary school curriculum most of the experiments and laboratory activities are conducted using a recipe-style in which the students are required only to follow a set of steps to demonstrate and verify the scientific concepts already known. In relation to this, Woodley (2009), states that if the goals and objectives are not expressed in terms of being able to apply scientific knowledge, understanding and skills there is a danger of students simply following ´recipes' during practical activities. This way of doing laboratory work or practical work has been criticized for its distortion of what science really is, encouragement of rote learning rather than meaningful inquiry-oriented learning and failure to provide students with opportunities to plan investigations and perform their own experiments, manipulate equipment and materials so that they can construct their own knowledge of phenomena and related scientific concepts. 
Furthermore, Tobin et al (1994) cited in Abraham and Miller (2008), remark that… though the beliefs in problem-solving as a goal of school science is pervasive there is disparity of some magnitude between beliefs and practice. Tobin point outs that….  “The focus of the implemented curriculum tended to be on covering planned content rather than insuring that student developed emphasis on understanding laboratory activities tended to be of a “Cook book” type with strong emphasis on following procedures in order to collect data. There was little emphasis on planning an investigation or an interpreting result.

CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1
Introduction

This chapter presents with the summary, conclusion and recommendations made to the study consecutively.
5.2
Summary

This study was assessing the major factors influencing the implementation of biology curriculum practical activities in selected preparatory schools (Grade 11-12) of Gulele Sub-city and to forward some relevant recommendation to curb effect of the problem. 
To arrive at this end, the following basic questions were raised:
(i) What are the pupils’ related factors that influence the implementation of biology curriculum practical activities in preparatory schools of Gulele sub-city?
(ii) What are the teachers’ related factors that influence the implementation of biology curriculum practical activities in preparatory schools of Gulele sub-city?

(iii) What are the school related factors that influence the implementation of biology curriculum practical activities in preparatory schools of Gulele sub-city?
(iv) What are the curriculum related factors that influence the implementation of biology curriculum practical activities in preparatory schools of Gulele sub-city?
(v) What are the school leaders/administration related factors that influence the implementation of biology curriculum practical activities in preparatory schools of Gulele sub-city?
The study employed both qualitative and quantitative research design .The study was conducted on 5 (five) secondary schools. Both purposive and random sampling techniques were used to obtain the respondents and schools. The subject of this study were 250 pupils, 45 teachers, and also 5 principals Moreover, questionnaire, interview and observation checklist tools were used to collect relevant data pertaining to the identified problem. 
The data were analyzed using statistical tools like frequency, means, weighted means and percentage. The analysis employed resulted the following major findings:

(i) The number of pupil to section ratio is by far lower than what is stated in the policy document. 36(80%) of the teacher responded that the average number of students per class they are teaching is 25_30 and 9(20%) of the teacher replied that there are 36-45 students in the class. This is related with the COVID 19 pandemic protocol imposed by the government to mitigate the negative impact of the disease.

(ii) Regarding to the degree of participation of students in practical work in this academic year revealed that the majority 157(62.8%) of the students did not participate any of the practical work in this academic year.

(iii) There is no period allotment given to biology laboratory activities in any of the official policy documents and school timetable. This denial of allocating time for practical work affect student performance and understanding of scientific skills such as investigation, manipulating, observation, innovation and critical thinking.
(iv) Though group of 3-5 students’ practical work method is dominant as compared to others still   the majority of students and considerable number of teachers rarely or even not doing any of practical methods. This entails unquestionably the dominance of teacher centered, didactic approach in the instruction process during biology learning and learning process.

(v) The majority of the students have a positive attitude/ interest in participating biology practical method, the sad truth is that majority of them did not get a chance in engaging practical activities due to lack of facilities or other reasons

(vi)  Majority of teachers have a very positive opinion toward the significance of practical work method in teaching biology.

(vii) The effectiveness of biology curriculum implementation is largely depending on resource available in schools. The result showed that there is a very shortage in terms of available resources such as budget, chemicals and facilities in the sample schools.

(viii) Majority 38 (84.44%) of the teachers confirmed that it is impossible to foster desirable student attitude to practical activities without conducive learning environment

(ix) The finding of this research indicated that there was no budget allotment to biology laboratory in sample schools. Moreover, there were no supervision or follow up and technical support by the school leaders in doing practical work.
(x) The finding revealed that schools did not currently practice the practical work method to achieve 70/30 educational policy of the country
(xi) Still traditional assessment method is by far a common practice in schools. There is a lack of experience with assessment methods aimed at assessing their students’ understanding and performance in the science laboratory 

(xii) Student related factors like low students prior experience (3.73), lack of interest by students toward practical activities (3.56), Poor student academic achievement (3.71), poor understanding of the medium of instruction (4.07), frequent student absenteeism (3.41), low self-conception due to gloomy job opportunity in the future (4.67), negative attitude toward school learning in general practical work in particular (3.78), poverty (3.83) and huge focus  and value given to University entrance exam(4.06) were the major student related factors that influence the implementation of biology curriculum practical activities.

(xiii) Teachers related factors such as teacher dominated teaching methods (4.15), low attitude of teachers toward practical activities (3.51),weak [or practical skill] of active learning methodologies by teachers (4.34), inadequate pre- service and in service training opportunity on practical teaching method(3.92), frequent teacher absenteeism (4.07), low mastery of subject matter knowledge (4.23), low  job satisfaction of teachers (3.88), poor teacher relationship with their students (3.6), lack of experience in teacher (3.35) ,teachers  low academic expectation for their student (4.24) and low teachers` perception toward their profession(3.82)were the major student related factors that influence the implementation of biology curriculum practical activities.

(xiv) The problem of implementation of biology curriculum practical activities emanates from the curriculum itself. Curriculum overload (4.23), too difficult curriculum for the level (4.47), lacks of curriculum the opportunities for the development of inquiry process in students (4.27), lack of consisting of a series of exercise or investigations (4.42) , lack of  including indigenous knowledge (4.37), and  dominance of curriculum with cookbook practical lessons (3.97) were the major curriculum related factors that influence the implementation of biology curriculum practical activities.

(xv) The school related factors that had a major influence in the implementation of biology curriculum practical activities were lack of facilities (chemicals, apparatus, audio visual materials (4.58), low / no period allotment for practical activities (3.79), lack of well-equipped laboratory (4.45), large class size (3.35), unavailability of instructional materials/textbook (3.65) and irrelevant school assessment policy and evaluation technique on practical work (3.65) were the major school related factors that influence the implementation of biology curriculum practical activities in the sample schools.
(xvi) School administration/managerial related factors have again effect on the implementation status of biology curriculum practical activities. Respondents rated revealed that lack /inadequate of budget allotment for science practical activities (3.47), lack of accountability system for not doing practical activities (3.38, lack of competent school leaders (3.86), lack of planning knowledge and skills by the school head (3.54),lack of concern and support of school principals (3.68) and lack of assigned well qualified lab. Technicians (4.13) were the major school administration/managerial factors that influence the implementation of biology curriculum practical activities in the sample schools.
5.3
Conclusions

The factors that influence the implementation of biology curriculum practical activities in preparatory schools of Gulele sub-city of Addis Ababa City Administration are the results of various inter-related and inter woven factors. The multivariate nature makes the problem more complex and make difficult to identify one single factor. Though many factors that seriously influence the successful implementation of biology curriculum practical activities, it is still remains true that the cumulative average impact of curriculum related factors are found to have the most significant effect in influencing the implementation of practical work. 
Generally, from these finding, it can be concluded that what was desired /intended in the official curriculum about exercising practical activities and what is implemented (implemented curriculum) on the teaching  and learning of biology at preparatory schools were far from the goal/objectives intended in the  various policy documents and teaching-learning materials of biology.
5.4
Recommendations

To improve the effective implementation of the status of practical work activities in the preparatory schools, the following recommendation are suggested

5.4.1
Recommendation for Immediate Action

5.4.1.1
Strengthen Pre-service and In-service Teacher Training
Teachers are the key implementers of any curriculum. The minute-by-minute decisions they make in their classrooms are what the curriculum would be attempting to guide and enhance and yet the finding of this study identified as teachers poor pedagogical knowledge, subject matter knowledge and Inadequate pre- service and in service training opportunity on practical teaching methods were some of teacher related factors that seriously impact the implementation of practical work in secondary schools. 
Thus, a quality practical training should be provided for in-service and pre-service science teachers; and laboratory assistants with the new STEAM approach to enhance the quality implementation of practical work. There should be also a revision of the current CPD system and make practical work methodology as an integral part in TDP (Teacher Development Programme). Furthermore the training programme should be focused in a student-centered approach to teaching and learning that requires active teaching methods and effective classroom management to maximize time on task.
5.4.1.2 
Alignment of General Education Curriculum with Teacher Education Curriculum
For effective curriculum implementation to take place, there is a need to align teacher education programs with the dictates of the general education curriculum framework. A new framework should be developed to help addresses issues of quality and relevance, adjust the teacher education curriculum with the new educational reform initiatives, and lead to the preparation of teachers who are competent both in subject matter knowledge as well as pedagogic skills and motivated enough to serve in the profession.
5.4.1.3
Separate Time Allocation for Practical Work
Though practical works required more time for its effective implementation, the result showed that there is no separate time allocation for practical work. Time allocation and its effective use are important major factor to consider in planning curricula for practical work in the laboratory. Therefore, policy maker/curriculum developers should consider the need for separate time allotment for practical work in school timetable.
5.4.1.4
Strengthening Supervision and Support to Teachers

The management capacity of the education administration and capacity of the education system is one of the key limiting factors for the successful implementation of practical work in preparatory schools. In addition to training provided at a given institution, necessary supervision should be provided for teachers to bring about effective implementation of practical work in education. Therefore, strengthening supervision activities on scientific basis beyond the traditional ways seems of high credit. It should go beyond its current ritual practice and tailored to action oriented activities that may bring real change in the practice of practical work in the preparatory education as well as placing accountability framework for the action and result. Furthermore MoE should revise the existing standard checklist (input-process-output) and include activities that clearly indicate the actual practice of practical work in the laboratories.

5.4.1.5
Developing/Designing Tailored and Relevant Curriculum 

The finding of this study also revealed that curriculum irrelevance (curriculum overload, too difficult curriculum for the level, lack of inclusion of indigenous knowledge, lacks the opportunities for the development of inquiry process in students, lack of consisting of a series of exercise or investigations) as one major factor for poor implementation of biology curriculum activities in preparatory schools. 
The curriculum developers at the federal level should consider the age/maturity of the students. The curriculum also includes activities that enhance the development of inquiry process by including a series of exercise or investigation or illustration. Moreover, the contents and activities in the curriculum should include agricultural, environmental, health, family skills, ingenious knowledge and self-employment job creation components. These will play a paramount importance in the increasing attitude and interest toward practical work in the schools.
5.4.1.6
Training and Assigning Competent Educational Leaders

.Lack of competent and qualified on the part of school managers was found to be the other problem for poor practical work implementation in preparatory schools. It is the responsibility of the principals to provide instructional leadership which entail ensuring high quality teaching and learning by supervising instructional programme and ensuring effective use of instructional time to foster the attainment of educational goals and objectives. Thus a professional development programme should be linked to each staff profile. Such a programme should replace one-of training sessions with a personally targeted set of workshops, courses and other training related events, together with the provision of support and guidance materials. Furthermore, long term and short term training through different modalities and technologies should continue to develop competencies required in response to the gaps identified.
5.4.1.7
Revisiting Language Policy

The study revealed that medium of instruction was found to be a barrier for effective implementation of practical work. – a deficiency that goes to the extent of hampering classroom communication as well as independent study and written assignment .The medium of instruction in preparatory schools and Universities is English, (TGE, 1994a, Art. 3.5.5).  One would not think that this provision posed a problem in teaching/learning. There are many students and even teachers who point to a marked deficiency in the English language proficiency. Thus the government should revise the language policy and use the official language stipulated in the constitution as a medium of instruction in preparatory schools.
5.4.1.8
Improving School Facilities

It would not be difficult to be aware that school facilities such as laboratories, chemicals, apparatus and appropriate teaching and learning material and so forth are imperative for effective teaching-learning process to take place .The result of this study identified as poor school facilities (lack of facilities, chemicals, apparatus, audio visual materials) were school-related factors that negatively impact the implementation of practical work in preparatory schools of Gulele sub-city. Thus school should  have a  workable strategic plan or other means to improve their school facilities by allocating budget or devising other income generating activities. However, these problems are mostly beyond the scope of school budget level. Therefore, government organization such as MoE, Gulele Sub city Education Bureau, and the society at large to give due attention and concern in providing and fulfilling the necessary materials for practical work at school levels. 
5.4.1.9
Transforming Teaching into a Profession of Choice

The study revealed that low job satisfaction of teachers was a casual factor for poor implementation status of biology curriculum practical. Thus, a new strategy should be developed in focusing on the needs of teachers, with ambition to re-establish the prestige of the teaching profession such that it attracts the most able and ensures that all teachers are valued and value their profession. The major focus, aimed at beside increment in salary standard, it also includes enriching the professional experiences of teachers from the time of applying to join CTE. Individuals should have access to motivating career development opportunities, with teachers coaching linked to clear pathways for career progression to subject specialists, school principals, cluster supervisors education specialists and experts. 
5.4.2
Recommendations for Further Studies

Based on the research findings of this study, the following future studies are recommended:
(i) The problem of implementation of practical work stem from various conglomerate of factors. Therefore, conducting further multivariate and longitudinal research and taking necessary measures that fit with the prevailing situation both at the regional and national level is strongly suggested. 

(ii) The same study might be undertaken to other science subjects and other levels such as CTE and Universities in order to have further reliable findings. The findings should be available for further application in action research, science program evaluation, and science teacher professional learning and science program renewal. 
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APPENDICES

Appendix- A: Questionnaire to be filled by teachers
Dear Respondents!

The purpose of this questionnaire is to collect data on Factors influencing the implementation of biology curriculum practical activities in selected secondary schools of Gulele sub-city of Addis Ababa City Administration. The information you provide in this questionnaire will be kept confidential and will be utilized for academic purpose only. Therefore your genuine and frank response to the questionnaire is highly valuable for the success of this study. Please provide your response per the instruction of each section.

Thank you!

General Directions:

(i) No need to write your name

(ii) Encircle your answer out of the given choice 

(iii) Please, give a brief comment for the question when your written suggestion is required (you can use Amharic if you want)

(iv) Respond to all questions

(v) Your punctuality is highly appreciated

I. General Information
1. Name of theWoreda/District





2. Name of the School 




3. Sex :      Male                     Female

4. Level of education

A. MA/ MSC/ Med 
                C. Diploma (12+2)

B. Bsc/ Bed                                       D. Diploma (10+3)  

5 Age 
A.20-25------

B.26-30--------

C.31-35---------

D.36-40------

E.>40-------------

6. Work experience 
1-5 Years                  C. 11-15 Years

6-10 years                 D. 16-20 years           21 and  above
7. Teaching load per week 


A. Less than 10 _______  

B. 11-15 periods--------


C. 16-20 periods---------------

D. 20-25 periods----------


E. >25 periods-----------
8. What is the average number of students in the class you are teaching?

A. 25-35---------------------

B. 36-45--------------
C. 46--55-----------------

D. 56-65-------------------
E. > 65----------------------
9. Is there regularly scheduled period allocated for biology laboratory activities?

A. Yes -----  


B. No-------
10. If yes ,how many period allocated for biology practical activities?


A. Double period------

B. Single period-------
11.What kind of test you commonly prepare to assess student mastery of practical activities?

A. Paper and pen test--------------


B. To do actual experiment-------------------

C. I concentrate on factual information---------

 D. Through observation--------------------

E. If other specify-------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------
12. Is there conducive learning environment that foster desirable student attitude to practical activities?                     

 A. Yes there is----------------------------


B. No there is not--------------------
13.Do the biology (Grade 11 and 12) textbooks provide sufficient practical activities?
A. Yes --------------



B.  B. No---------------

14. Does the school practice  the practical work method to achieve 70/30 educational policy of the country?           

 A. Yes ------------                

B. No---------
15.To what extent do you practice practical work method in teaching   and learning biology? 

A. To very great extent ----------------------

B. To a great extent   ----------------------------

C. To limited extent-------------------------------

D. To a very limited extent--------------------------
E. Not at all-----------------------------------------
16. How often do you use the following approaches in teaching biology?  Put a letter to indicate the extent to which use biology practical work in the appropriate space given for each kind of activates in accordance with the following key:
A) Very Often                                               C) Seldom

B) Often                                                      D) Not at all

I. Teacher demonstration while students are observing 

II. individual students activities 

III. Pair of students practical activities

IV. Group of 3-5 students practical 

V. lf any (specify) ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------










17. What do you think is the role of a teacher whenever students’ carryout practical activities stated in biology textbook?

A) Correcting errors on spot 
B) Facilitating encouraging and guiding in practice 
C) Discussing with students afterwards 
D) If any (Specify)





_____________________
18. What is your opinion on the significance of practical work method in teaching biology? 

A) Very vital  -----------------

B) Vital     ------------------------

C) Less vital ----------------------

D) Not Vital--------------------------

E) l don’t know--------------------------- 

19.Are there adequate resources available for the stated exercise on the text book?  
A. Yes there is;        B. Only for some subjects; C. There is severe shortage; D. Not at all
	Resources available 
	Response [from A-D]

	Availability of finance dedicated for practical activity
	

	Availability of facilities  [lab, apparatus...]
	

	Availability of chemicals 
	


20.The following are factors influencing biology practical curriculum implementation. Please rate the degree or influence of each factors  on the implementation of biology practical activities  according to your locality.
1- Means Strongly Disagree (SD); 2- Means Disagree (SD); 3- Means Undecided (UN); 
4-Means Agree (ag); and 5- Means Strongly Agree (SG)
	S/n
	Factors
	Influence on practical work

	
	
	SD
	Da
	UN
	Ag
	SA

	1
	Student Related Factors
	
	
	
	
	

	1.1
	Low students prior experience
	
	
	
	
	

	1.2.
	Poor student academic achievement in biology
	
	
	
	
	

	1.3.
	Lack of interest by students toward practical activities
	
	
	
	
	

	1.4.
	Poor understanding of the medium of instruction
	
	
	
	
	

	1.5
	Frequent student absenteeism
	
	
	
	
	

	1.6
	Low self-conception due to gloomy job opportunity
	
	
	
	
	

	1.7
	Negative attitude toward school learning in general practical work in particular
	
	
	
	
	

	1.8
	Poverty
	
	
	
	
	

	1.9
	Huge focus  and value given to University entrance exam
	
	
	
	
	

	2
	Teacher Related Factors
	
	
	
	
	

	2.1
	Teacher dominated teaching methods
	
	
	
	
	

	2.3.
	Low attitude of teachers toward practical activities
	
	
	
	
	

	2.4.
	Weak [or practical skill] of active learning methodologies by teachers
	
	
	
	
	

	2.5.
	Inadequate pre- service and in service training opportunity on practical teaching method 
	
	
	
	
	

	2.6.
	Frequent teacher absenteeism
	
	
	
	
	

	2.7
	Low mastery of subject matter knowledge
	
	
	
	
	

	2.8
	Low  job satisfaction of teachers
	
	
	
	
	

	2.9
	Poor teacher relationship with their students
	
	
	
	
	

	2.10
	Lack of experience in teacher
	
	
	
	
	

	2.11
	Teachers  low academic expectation for their student
	
	
	
	
	

	2.12
	Low teachers` perception toward their profession
	
	
	
	
	

	3.
	School Related Factors
	
	
	
	
	

	3.1
	Lack of facilities[ chemicals, apparatus, audio visual materials)
	
	
	
	
	

	3.2.
	Low / No period allotment for practical activities
	
	
	
	
	

	3.4.
	Lack of well-equipped laboratory
	
	
	
	
	

	3.5
	Large class size
	
	
	
	
	

	3.6.
	Lack of budget allotment 
	
	
	
	
	

	3.9
	Unavailability of instructional materials/Textbook
	
	
	
	
	

	3.10
	Irrelevant school assessment policy and evaluation technique on practical work
	
	
	
	
	

	4
	Curriculum Related Factor
	
	
	
	
	

	4.1.
	Curriculum overload/ too much content included in the curriculum
	
	
	
	
	

	4.2.
	The curriculum is too difficult to comprehend for the maturity level of students
	
	
	
	
	

	4.3.
	Lacks the opportunities for the development of inquiry process in students
	
	
	
	
	

	4.4
	Lack of consisting of a series of exercise or investigations
	
	
	
	
	

	4.5.
	Lack of  including indigenous knowledge
	
	
	
	
	

	4.6
	Dominated with cookbook practical lessons
	
	
	
	
	

	5.
	Administrative/School leaders related factors
	
	
	
	
	

	5.1
	Lack /inadequate of budget allotment for science practical activities
	
	
	
	
	

	5.2
	Lack of accountability system for not doing practical activities
	
	
	
	
	

	5.3.
	Lack of competent school leaders
	
	
	
	
	

	5.4
	Lack of  planning knowledge and skills by the school head, with appropriate involvement to teachers, learners, parents and the community, 
	
	
	
	
	

	5.5
	.Lack of concern and support of school principals
	
	
	
	
	

	5.6
	Lack of assigned well qualified lab. Technician
	
	
	
	
	


Appendix B: Questionnaire to be filled by Students
Dear Respondents!

The purpose of this questionnaire is to collect data on Factors influencing the implementation of  biology curriculum practical activities in selected secondary schools of Gulele sub-city of Addis Ababa City Administration. The information you provide in this questionnaire will be kept confidential and will be utilized for academic purpose only. Therefore your genuine and frank response to the questionnaire is highly valuable for the success of this study. Please provide your response per the instruction of each section.
Thank you!

I. General Directions:

(i) No need to write your name

(ii) Encircle your answer out of the given choice 

(iii) Please, give a brief comment for the question when your written suggestion is required (you can use Amharic if you want)

(iv) Respond to all questions

(v) Your punctuality is highly appreciated

1. Name of theWoreda/District





2. Name of the School 




3. Sex :      Male                     Female




4. Grade 


5. Age

A.<15-------------

B.16-17------------

C.18-19-----------

D, .≥20-----------

6. How many times did you participate in practical work in this academic year?
A.1 time--------

B.2 times-------

C.3times --------

                        D.4 times---------

E. >5 times----------

F.Not at all----------

7. Do the biology (Grade 11 and 12) text books provide sufficient practical activities?

A. Yes ------------------            B. No--------------------------

8. To what extent do you enjoy in participating practical work methods in learning biology?

A. To a very great extent -------                  C. To limited extent ---

B. To a great extent  ----------                         D. To a very limited extent-----------

E. No participation at all----------
9. How often do you experienced the following approaches when learning biology? Put a letter to indicate the extent to which you use biology practical work in the appropriate space given for each kind of activities in accordance with the following key:
A. Very often                  C. Seldom

B. Often                         D. not at all

i. Teacher demonstration while students were observing
ii. Individual students’ activities 

iii. Pair of students practical activities

iv. Group of 3-5 students’ practical activity

v. No practical activities at all 
10. How do you feel when participating in these biology practical works?
A. Very interesting                           C. less interesting

B. Interesting                                    D. I don’t like at all 
11. 
What is your opinion on the significance of practical work method in teaching biology? 

A) Very vital  -----------------

B) Vital     ------------------------                         

C) Less vital ----------------------

D) Not Vital--------------------------

      E) l don’t know--------------------------- 
12
The following are factors influencing biology practical curriculum implementation. Please rate the degree or influence of each factors on the implementation of biology practical activities  according to your locality.
1- Means strongly disagree (SD); 2-Means disagree (SD); 3-Means undecided (UN); 4-Means agree (ag); 5- Means strongly agree (SG)
	S/n
	Factors
	Influence on practical work

	
	
	SD
	Da
	UN
	Ag
	SA

	1
	Student Related Factors
	
	
	
	
	

	1.1
	Low students prior experience
	
	
	
	
	

	1.2.
	Poor student academic achievement in biology
	
	
	
	
	

	1.3.
	Lack of interest by students toward practical activities
	
	
	
	
	

	1.4.
	Poor understanding of the medium of instruction
	
	
	
	
	

	1.5
	Frequent student absenteeism
	
	
	
	
	

	1.6
	Low self-conception due to gloomy job opportunity
	
	
	
	
	

	1.7
	Negative attitude toward school learning in general practical work in particular
	
	
	
	
	

	1.8
	Poverty
	
	
	
	
	

	1.9
	Huge focus  and value given to University entrance exam
	
	
	
	
	

	2
	Teacher Related Factors
	
	
	
	
	

	2.1
	Teacher dominated teaching methods
	
	
	
	
	

	2.3.
	Low attitude of teachers toward practical activities
	
	
	
	
	

	2.4.
	Weak [or practical skill] of active learning methodologies by teachers
	
	
	
	
	

	2.5.
	Inadequate pre- service and in service training opportunity on practical teaching method 
	
	
	
	
	

	2.6.
	Frequent teacher absenteeism
	
	
	
	
	

	2.7
	Low mastery of subject matter knowledge
	
	
	
	
	

	2.8
	Low  job satisfaction of teachers
	
	
	
	
	

	2.9
	Poor teacher relationship with their students
	
	
	
	
	

	2.10
	Lack of experience in teacher
	
	
	
	
	

	2.11
	Teachers  low academic expectation for their student
	
	
	
	
	

	2.12
	Low teachers` perception toward their profession
	
	
	
	
	

	3.
	School Related Factors
	
	
	
	
	

	3.1
	Lack of facilities[ chemicals, apparatus, audio visual materials)
	
	
	
	
	

	3.2.
	Low / No period allotment for practical activities
	
	
	
	
	

	3.4.
	Lack of well-equipped laboratory
	
	
	
	
	

	3.5
	Large class size
	
	
	
	
	

	3.6.
	Lack of budget allotment 
	
	
	
	
	

	3.9
	Unavailability of instructional materials/Textbook
	
	
	
	
	

	3.10
	Irrelevant school assessment policy and evaluation technique on practical work
	
	
	
	
	

	4
	Curriculum Related Factor
	
	
	
	
	

	4.1.
	Curriculum overload/ too much content included in the curriculum
	
	
	
	
	

	4.2.
	The curriculum is too difficult to comprehend for the maturity level of students
	
	
	
	
	

	4.3.
	Lacks the opportunities for the development of inquiry process in students
	
	
	
	
	

	4.4
	Lack of consisting of a series of exercise or investigations
	
	
	
	
	

	4.5.
	Lack of including indigenous knowledge
	
	
	
	
	

	4.6
	Dominated with cookbook practical lessons
	
	
	
	
	

	5.
	Administrative/School leaders related factors
	
	
	
	
	

	5.1
	Lack /inadequate of budget allotment for science practical activities
	
	
	
	
	

	5.2
	Lack of accountability system for not doing practical activities
	
	
	
	
	

	5.3.
	Lack of competent school leaders
	
	
	
	
	

	5.4
	Lack of planning knowledge and skills by the school head, with appropriate involvement of teachers, learners, parents and the community, 
	
	
	
	
	

	5.5
	Lack of concern and support of school principals
	
	
	
	
	

	5.6
	Lack of assigned well-qualified lab. Technician
	
	
	
	
	


Appendix C: Interview Questions for School Administrators 
1. Do you think that laboratory work teaching is being practically implemented in biology?  Please give your justification for any of your answers; yes/no 

2. How often do biology teachers engage students in laboratory works? 

3. Do you think that the biology lab in your school is well equipped with sufficient and necessary equipment, chemicals, etc… for teaching biology?  Mention the case of microscope, slides, etc… for instance. 

4. Does your school have annual budget allocated for purchase of materials, equipment and resources necessary for conducting practical activities?

5. Is there a regular schedules period for biology practical activities?

6. Is there any accountable mechanism to check whether school teachers employ practical activities in your school?

7. In your opinion what are the major factors influencing biology curriculum practical activities?

Appendix D: Observation Checklists
Availability of laboratory or science room, laboratory equipment’s, chemicals in accordance with the curriculum demand and other school facilities
	No
	Materials and chemicals
	Observed school

	
	
	Available
	Not Available
	Remark if any

	1
	Laboratory or Science room
	
	
	

	2
	Dissecting kits
	
	
	

	3
	Microscope
	
	
	

	4
	Glass slides
	
	
	

	5
	Slide cover
	
	
	

	6
	Hand lens
	
	
	

	7
	Insect net
	
	
	

	8
	Pond net
	
	
	

	9
	Insect pins
	
	
	

	10
	Card board or Styrofoam for mounting insects
	
	
	

	11
	Petri dish
	
	
	

	12
	Forceps
	
	
	

	13
	Dropper
	
	
	

	14
	Small knife
	
	
	

	15
	Triple beam balance
	
	
	

	16
	Test tubes
	
	
	

	17
	Thermometer
	
	
	

	18
	Mirror: concave and complex mirror
	
	
	

	19
	Lens- concave and complex lens
	
	
	

	20
	Plastic bags
	
	
	

	21
	Burners 
	
	
	

	22
	Beaker
	
	
	

	23
	Stand and wire gauze
	
	
	

	24
	Measuring cylinder
	
	
	

	25
	String or forceps 
	
	
	

	26
	Charts of different organs of plant and animals, small organisms
	
	
	

	27
	Models, of different organs of plants and animals such as lung, heart etc.
	
	
	

	28
	Specimens of different organs or plants and animals, more organism protozoa
	
	
	

	29
	Prepared slide
	
	
	

	30
	Iodine solution
	
	
	

	31
	Chloroform solution
	
	
	

	32
	Formaldehyde
	
	
	

	33
	D-Glucose
	
	
	

	34
	Starch powder
	
	
	

	35
	Benedict’s solution or feelings solution
	
	
	

	36
	Million reagent
	
	
	

	37
	Oil paper
	
	
	

	38
	Plant grown in pot-for, lichens , etc.
	
	
	

	39
	Other relevant reference materials
	
	
	

	40
	Quadrate
	
	
	

	41
	Terrarium
	
	
	

	42
	Records of practical activities performed(if any)
	
	
	

	43
	Scissors
	
	
	

	44
	Dark paper
	
	
	

	45
	Paper dips
	
	
	

	46
	Salt
	
	
	

	47
	Sugar
	
	
	

	48
	Ethanol(alcohol) dine solution
	
	
	

	49
	Forceps
	
	
	

	50
	Electricity
	
	
	


Appendix E: Result of Observation Checklist

	No
	Materials and chemicals
	Observed schools

	
	
	School I
	School II
	School III
	School IV
	School V

	1
	Laboratory or Science room
	X
	X
	X
	X
	X

	2
	Dissecting kits
	-
	X
	-
	-
	-

	3
	Microscope
	X
	X
	X
	X
	X

	4
	Glass slides
	X
	X
	X
	X
	X

	5
	Slide cover
	-
	X
	-
	X
	X

	6
	Hand lens
	-
	-
	-
	-
	-

	7
	Insect net
	-
	-
	-
	-
	-

	8
	Pond net
	-
	-
	-
	-
	-

	9
	Insect pins
	X
	X
	X
	-
	-

	10
	Card board or Styrofoam for mounting insects
	-
	-
	X
	-
	-

	11
	Petri dish
	-
	-
	-
	-
	-

	12
	Forceps
	-
	-
	-
	-
	-

	13
	Dropper
	X
	-
	-
	X
	-

	14
	Small knife
	X
	X
	-
	X
	X

	15
	Triple beam balance
	-
	-
	-
	-
	-

	16
	Test tubes
	X
	X
	X
	X
	X

	17
	Thermometer
	-
	-
	-
	X
	X

	18
	Mirror: concave and complex mirror
	-
	-
	-
	-
	-

	19
	Lens- concave and complex lens
	-
	-
	-
	-
	-

	20
	Plastic bags
	X
	X
	X
	X
	X

	21
	Bunsen Burners 
	-
	-
	-
	-
	-

	22
	Beaker
	-
	-
	X
	X
	-

	23
	Stand and wire gauze
	-
	-
	-
	X
	-

	24
	Measuring cylinder
	X
	X
	X
	-
	X

	25
	Methyl blue/any staining chemicals
	-
	-
	-
	-
	-

	26
	Charts of different organs of plant and animals, small organisms
	X
	X
	X
	X
	X

	27
	Models, of different organs of plants and animals such as lung, heart etc.
	-
	-
	-
	-
	-

	28
	Specimens of different organs or plants and animals, more organism protozoa
	-
	-
	-
	-
	-

	29
	Prepared slide
	-
	-
	-
	-
	-

	30
	Iodine solution
	-
	X
	X
	-
	X

	31
	Chloroform solution
	-
	-
	-
	-
	-

	32
	Formaldehyde
	-
	-
	-
	-
	-

	33
	D-Glucose
	-
	-
	-
	-
	-

	34
	Starch powder
	-
	-
	-
	-
	-

	35
	Benedict’s solution or feelings solution
	-
	-
	-
	-
	-

	36
	Million reagent
	-
	-
	-
	-
	-

	37
	Oil paper
	X
	X
	X
	X
	X

	38
	Plant grown in pot-for, lichens , etc.
	-
	-
	-
	-
	-

	39
	Other relevant reference materials
	
	
	
	
	

	40
	Quadrate
	-
	-
	-
	-
	-

	41
	Terrarium
	-
	-
	-
	-
	-

	42
	Records of practical activities performed(if any)
	-
	-
	-
	-
	-

	43
	Scissors
	X
	-
	X
	X
	-

	44
	Filter  paper
	X
	X
	-
	-
	X

	45
	Castor oil
	-
	-
	-
	-
	-

	46
	Salt
	X
	X
	X
	X
	X

	47
	Sugar
	X
	X
	X
	X
	X

	48
	Ethanol (alcohol) dine solution
	-
	X
	X
	X
	X

	49
	Centrifuges
	-
	-
	-
	-
	-

	50
	Electricity
	X
	X
	X
	X
	X


Key

School I  represents Dilber Sec School,

School II represents Medhanealem Sec. School
 School III represents Ameha Desta  Sec. School, 

School IV represents Mieraf Sec. School, and

School V represents  Ethiopia Tikdem Sec School were selected schools in the sample
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