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THE EFFECT OF BIOLOGY PRACTICAL ACTIVITIES ON ACADEMIC ACHIEVEMENT OF SENIOR SECONDARY SCHOOL STUDENTS (CASE STUDY OF ENUGU EAST LGA)
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ABSTRACT

This project work was carried out to determine the effect of biology practical activities on academic achievement of senior secondary school students in Enugu East Local Government Area of Enugu State. Chapter one and two is the background of the study and the review of related literature respectively. The background of the study emphasized the use of practical activities in biology as stimulates learner’s interest in the science subject they are studying. In the review of literature, the need for the teaching and learning of biology in secondary schools were discussed. The factors which affect the achievement of secondary school biology students were also reviewed which include: inadequate laboratory facilities, teacher factors, student factors and environmental factors. In chapter three, the area of the study, population for study, data collection and analysis were presented. The study was carried out in Enugu East Local Government Area of Enugu State; the target population includes all the ss1 students in all the ten (10) schools in Enugu East Local Government Area of Enugu State. The students were given tests and the test was marked and they were scored according to their performances, the score from the pre-test and post- test were used to find the mean and standard deviation. Chapter four dealt with the presentation and analysis of data to four senior secondary schools in Enugu East Local Government Area. And the analysis showed that the mean scores of the females are higher than that of male students in both pre-test and post- test. The discussion of the results, educational implications, recommendation, and conclusion were also treated in chapter five.
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CHAPTER ONE

BACKGROUND OF THE STUDY

INTRODUCTION


The words “science” is often misconstrued by many people. While some view it as a white man’s “juju”, others construe it as a kind of magic, like the tero blind men who went to see the elephant, many people who attempt to define science make valid but fragmentary definition of it. Little do people realize that many of man’s daily activities involve doing science? For example, when you wake up in the morning and take a glass of water and not kerosene you are doing science. When your mother strikes a stick of match, light a candle and watches it melts, she is doing science. When the baker adds yeast to floor to make it rise, he too is doing science. The barber in your village also does science when he applies soap solution to his customer’s hair to make it soft, for he is applying the knowledge of science. Thus, science is not magical as some people think. Science is all around us. Ofuebe (2007), defined science as a dynamic human activity concerned with understanding of the working of our world. Ali (2002) believes that the word science stands for a variety of information, abilities and operations about the natural environment. He believes that science is more concerned with various investigative processes and activities with regards to developing acquiring and controlling knowledge, skills, and capabilities attitudes about the natural factors of the environment. From these processes reliable and verifiable information are accumulated for use in science and other disciplines. According to Aniodoh (1991) viewed science as “a body of knowledge arrived at through systematic and procedural processes based on tentative observations and experiment”. In the sight of the above, science may be viewed as a way of thinking in the pursuit of understanding nature, a way of investigating and a body of established knowledge. Thus, science is a product as a well as a process. Ambuno, Egunifomi, Osakwe (2008) noted that, with science, the world today wouldn’t have been what it is. Technological advancement has completely changed the world. This has permeated into all spheres of our lives which include communications, health, agriculture, building etc. Exploration of the universe and improvement in conditions of living in our homes, schools, roads etc are all based on science in terms of modern equipment and materials. In fact, with the world changing very fast as a result of human activities and population growth, what may save our planet earth is scientific inquiring for solutions to prevailing problems and those we may face in the future. Some biological research has been carried out by scientists leading to many discoveries in medicine, technology, agriculture and genetics.


For further information on the positive impacts of science, Aniodoh (2001) supported the above view which he said that through science and the help of technological know-how, man is able to construct shelter of various kind as dwelling, markets, schools, hospitals etc.


Biology as one of the science subject is defined as the study of life and structure of living things. Biology is the study of living things and concerns itself with the study of the structure, behaviour, distribution, the origin of plants and animals and their relationship with their environments. Abugu (2007) stated that biology is a natural science in which we study living organisms – plants and animals. Furthermore Iloeje (1981) viewed Biology as the science in which we study living things. Based on the above statement, man lives in a novel world, there are animals, plants, rivers, oceans, deserts, mountains, and so on, all round him. Being a curious being, man takes delight in exploring his world, the seeks to have a world view of the universe, the strives to investigate all matter around him – their origin, nature, characteristics and other features, the inquires in his inquiry, he asks a lot of questions and in his search for answers to such questions, he needs to be systematic and unbiased. To achieve his goal, he engages in experimentation and observation, which are fundamental to science. Like other science subjects, biology in secondary schools is composed of practical activities. In all the sciences, biology geared towards simplifying the theoretical content, so as to enhance effective instruction and learning of the subject. Allan, Rob and Jonathan (2000), stated the reason for emphasizing practical activities in biology like a realization of practical; work to be predecessor to real science knowledge. Practical work stimulates learner interest in the science subject they are studying, when they are made to personally engage in useful activities; knowledge obtained through practical; work and experience, promote long term memory that theory alone cannot do, from this reason, it becomes obvious that a learner acquired more in any science lesson, if giving the opportunity to do activities, ranging from manipulating apparatus, classifying, designing, experimenting, hypothesizing to maker inferences and verifying results. Hence, there is an urgent and serious need to justify the exposition of the students biology practical activates as well as studying its effect on student’s achievement in biology. Unfortunately, the ugly situation observed in the majority of our secondary school and students in lack of exposure of the students to practical activities. This contributes to persistent poor performances in biology.

Eze (1995) stated that biology as one of the science subjects in all field of studies develops human thinking faculty to accurate observation, he also stated that practical are very necessary in teaching of biology but some teachers deliberately refuse the use of practical in teaching. Their reason is that the use of laboratory materials waste a lot of time. Biology education programme should be built on the skills, knowledge and experiences, developed by the students, through participation in practical; Biology practical work assist students in utilizing their knowledge and skills acquired in real field outside the classroom. Opul, Ezeh and Ezemagu (2008) reported that much stress has been placed upon practical work for there is no substitute for it, for practical experiment must be the basis of knowledge in biology. Hence, it become imperative at this point to find out the level of academic achievement in biology practical activities, taught to biology students in Enugu, East Government Area Eya, Eze and Ani (2003), and cry about the falling standard of the science education in Nigeria over the years, Researchers have pointed accusing fingers to several factors as being responsible and prominent among these factors is the teacher factor. The neglect of the practical aspect of biology in schools has been blamed on such factors as the inability of the school authorities to provide materials and equipment for practical work, teachers’ failure to recognize the importance of practical work in science teaching. Aniodoh (2001) in his study noted that a sound theoretical and practical knowledge of biology is needed for the management of our natural resources, provision of good health facilities, adequate food supply and favourable life environment. Thus, the teaching and learning of biology has to be encouraged in the school.


In the light of the above, it should be a general concern of every Nigerian including the researchers to view this backwardness with some seriousness. There is great need to look into the issue of teaching and learning of the core science subjects – biology etc. Biologists usually study all forms of life including ourselves, other animals, plants and microscopic living things such as bacteria which is too small to see with our naked eyes. Biology is needed in medicine, nursing, pharmacy, food technology etc.


Aniodoh (2001) observed that effective teaching and learning require accurate and exact observations, carefulness and thoroughness of technique and logical interpretation of data. He emphasized that practical work is the part of the study of biology and should go hand in hand with theory. The National Policy on Education (1981) stipulates that biology should be taught at the secondary school level. And in pursuance of the goals of the policy, the West African Examination Council (WAEC) in their syllabus (1998 – 2003) came up with the following aims and objectives in the teaching of biology in secondary schools:

To understand the structure and functions of living organisms as well as to appreciate nature

To acquire adequate laboratory and field skills in order to carry out and evaluate experiments and projects in biology

To acquire necessary scientific skills, for example, observations, classification and interpretation of biology data

To impart relevant knowledge in biology needed for future advanced studies in biology

To acquire scientific attitude for problem solving

To be able to apply biological principles in every day in matters that affect personal, social, environmental, community health and economic problems. It is of great importance in order to achieve the above objectives that there should be effective teaching and learning.

STATEMENT OF PROBLEM


Not much attention has been giving to the performance of the students in senior secondary school subjects most especially in biology and biology practical aspect of biology in schools has been blamed on such factors as the inability of the school authorities to provide materials and equipment for practical work, teachers failure to recognize the importance of practical work in science teaching.

`
According to Anidodoh (2001) in his study noted that a sound theoretical and practical knowledge of biology is needed for the management of our natural resources, provision of good health facilities, adequate food supply and favourable life environment. Thus, the teaching and learning of biology has to be encouraged in the schools. Moreover, this neglect, no doubt has relegated these subjects to the background in our senior secondary certificate examination. A close look at the 2008 – 2010 SSCE result records confirms that student’s performance has been very poor generally and particularly in biology practical, failure is a great problem as it 

will effect the students performances in science senior secondary school; that is why the researchers have decided to look into the cause and effects of biology practical;. This increasing number of dropouts in the area of the study is a clear pointer to the theme.


In the light of the above, it should be a general concern of every Nigerian including the researchers to view this backwardness with some seriousness. There is great need to look into the issue of teaching and learning of the science subjects – biology etc. Biologists usually study are forms of life including ourselves, other animals, plants and microscopic living things such bacteria which is too small to see with our naked eyes. Biology is needed in medicine, nursing, pharmacy food technology etc

PURPOSE OF THE STUDY


The main purpose of this study is to find out the effect of biology practical on academic achievement of male and female senior secondary school biology students in Enugu East Local Government. Specifically, the study intends to find out

Whether there is any significant difference in the mean scores of students taught biology using practical methods and theory methods.

Whether there is any significant difference between the mean scores of male and female students taught biology using practical methods.

Whether there is any significant difference between the mean scores of urban and rural schools students taught biology using practical methods.

SIGNFICANT OF THE STUDY


The result obtained from the study will benefit the following people: Government, Teachers and Students


Government: The study will help to motivate the Government to equip secondary schools with necessary practical equipment for the teaching of biology.


Teachers: This will assist classroom teachers in the organization of practical that would help to develop skills and knowledge in the students. It will also enable trained teachers to adopt those teaching and learning methods that would aid them in organization of their subjects matter for the students.


Students: When students understand more, the importance of biology practical skills, they are equipped to secure employment and this would in no small measure make them contribute meaningfully to the development of the society. Practical method of teaching can also increases the interest of the students to practical works.

RESEARCH QUESTIONS


The following three research questions guided the study

Is there any difference in the mean scores of students taught biology using practical and theory methods?

Is there difference between the mean scores of male and female students taught biology using the practical methods?

Is there any difference between the mean scores of rural and urban students taught biology using practical method?

RESEARCH HYPOTHESIS


There is no significant difference in the scores of students taught biology using practical method and those taught using theoretical method. 

SCOPE OF THE STUDY


The study is limited to secondary schools in Enugu East Local Government, to meet up with the cost

CHAPTER TWO

LITERATURE REVIW


The review was discussed under the following sub – headings

The need for teaching and learning of biology in secondary schools.

Effect of biology practical activities on students in secondary schools.

Factors that affect the academic achievement of secondary school biology students.

NEED FOR TEACHING AND LEARNING OF BIOLOGY IN THE SECONDARY SCHOOLS


The importance of biology in the social and economic development of any nation cannot be over emphasized. Today USA, RUSSIA, and many other countries are regarded as the most highly developed countries, simply because of their knowledge of science, of which biology is one them. For this purpose, the Federal Ministries of Education under the National Policy on Education (FRN, 2004) vividly stressed that the study of science will provide knowledge and understanding of the complexity of the physical world, the forms and the conduct of life, cultivate inquiring, knowing and democracy, all these are the importance of science of which biology is one of the. Many biology, therefore, innovations are coming up, so that nobody can escape being caught up in the learning of biology. Therefore, the need to acquire new skills, new attitudes and new values for effective teaching of biology in our secondary schools cannot be over – emphasized. Skills should be developed on how to handle practical works on biology. 


Okeke (2009) observed that the main hope for the developing countries to attain to rapid rate of economic advancement, to raise the standard of living in the future, lies in our will to enhance or improve the rate of learning in the secondary schools, and to motivate students by giving the high points to the development of science. The increasing demand of service by our biological industries like pharmacological industries, the agro– biological industries etc, can only be met by training capable teachers who will enhance the rate of learning in the secondary schools, and motivate students to specialize in the subject.


Most students participate actually in some science subjects like biology and they assume that other science subjects are not easy to handle, such ideas should be discouraged as the science subjects work hand in hand when handling any scientific innovation.


The new trend towards social, ethical and humanistic values of biology, demands that the government should equip laboratories for practical purpose and create the right attitudes of teaching the subject, so that the students can inject their experiences into the scientific practices. Iloeje (2002), in his report for success in practical works in biology, stated that students must be giving opportunities to participate in what ever practice that is going on in the laboratory. He said that, teachers should expose the students to the rudiments of practical activities in biology. They should encourage the need to equip the laboratory for the practical purpose. These will help students to understand and assimilate some of the biology terms, and theories will be made easy to them, so that they will have interest in the study of biology and will wish to continue with it in future. 

EFFECT OF BIOLOGY PRACTICAL ACTIVITIES ON STUDENTS IN SECONDARY SCHOOL


Onah (1994) emphasized that teaching g involves more than talking all time time. Resources such as diagrams, field works and real objects, when effectively used to explain the subject matter very well of better than lecture. The proper place for effective practical activities is the laboratory. Biology being one of the science subjects can not be taught or learnt effectively in the absence of practical. Iloeje (2005), in his lesson for effective biology practical activities stated that, of all the five sense organs used, the sense of sight is the highest of them. Kildare and Okoro (2007), established that students understand better when they involve themselves in practical experiment during practical and obtain their results such students can not only remember the procedure involved but also feel proud of themselves of obtaining the correct results, thus stressing the need match theory with practical.


obidiwe (2005), while discussing science curriculum in Nigeria said that, whatever project is selected, theory and practical should go hand in hand. According to him, a practical aspect of biology is neglected so much and when taught at all, the students are almost preparing for their senior secondary certificate examination. As a result, students fail biology in their S.S.C.E. Confirming the above situation Chukwu (2009), observed that practical periods, which are very necessary for successful study of biology are not enough. He highlights the need for the students to be exposed to series of practical activities. The theory and practical aspects of biology need not to be separated but taught as component parts of a subject and not as a separate entity.

FACTORS THAT AFFECT THE ACHIEVEMENT OF SECONDARY SCHOOL BIOLOGY STUDENTS


There are many factors that affect the achievement of secondary school biology students in Enugu East Local Government Area and some of them are including;

Inadequate laboratory facilities, Teacher factors, Students factors and 

Environmental factors

INADEQUATE LABORATORY FACILITIES


The absence of adequate laboratory facilities in secondary school has been a major problem in teaching and learning of biology practical activities, in Enugu East Local Government Area.


Ani and Eze (2007) established that students understand better when they have practical experiences, when students perform experiments themselves during practical and obtain their results, they can not only remember the procedures involved, but also feel proud of themselves for obtaining the correct results. It is therefore essential that, the laboratory is properly equipped, for the study of biology practical activities, and students should be very much involved in the laboratory, since it is an established fact that they perform better place when they partake in the activities.

The proper place for the study of science is the laboratory. Biology being one of the science subjects cannot be taught/learnt effectively in the absence of a laboratory. Nnamonu (2003) supported that above statement in his speech for effective use of laboratory. He stated that the whole work of science is centered on problem solving and laboratory afford convenient place for careful, observation, accurate calculation and logical conditions. He further taught of the conducive environment that is the laboratory, where both illustrative and investigating aspects of practical could be carried out. According to Bargess (2003), the effective use of the laboratory of science skills, under such conditions, the ability for independent work and self reliance cannot be develop.


Based on these facts the laboratory should be properly equipped. This is became, according to Lunetta (2008), the laboratory helps students in making accurate observation, devising, hypothesizing, finding the reasons for results, planning control and with holding judgment. According to Eya, and Ani (2003) there have been an outcry about the falling standard of science education in Nigeria over the years. Researchers have pointed accusing fingers to several factors as being responsible and prominent among these factors is the teacher factor.

TEACHER FACTORS


Most biology teachers do not organize their practical works, in such a way that, it would help to develop skills and knowledge in the students. Opuh, Ezeh and Ezema (2008) supported the above statement, in their speech or approaches to creative teaching. They stated that, teachers contribute a lot in discouraging or encouraging students in studying a particular subject. This is because, many teachers present such subjects to be difficult to handle. As a result students with such experiences, shy away from learning the subject. They also noted that lack of well trained and qualified teachers in different fields of study, contribute a lot to the performance of students in such subjects of which biology is one of the. Some teachers, in biology for instance have little experienced in teaching. Even those that are experienced sometimes use poor method in training biology. Moreover most of them are not familiar with the content of creativity.

STUDENT FACTORS

This is another factor militating against effective learning of biology practical in secondary schools many students select career subjects, totally ignorant of available alternatives of choices and what chance they have in choosing a particular career. This makes them to loose interest in some subjects. When students school no interest in studying a subject, they will definitely perform poorly in it. Okeke (2009) noted that in Nigeria for instance, less than 50% of secondary school learners receive career information, because of lack of trained guidance and counselors. This makes students to seek out information from all sorts of source and at end may receive wrong information.


Iloeje (2002) in his report for effective learning of science and manipulative activities stated that, truancy is major cause of poor academic achievement of our secondary school students. Most of the students that attend go to school late and may miss some of the important subjects taught during the first periods, of which biology may be one of them. Based on the above facts, some of those students that attend school at all may dislike a particular teacher for instance the biology teacher. This will make them to pay little or no attention whenever the teacher comes into the class to teach. At times they may not even attend the teacher’s classes at all. As a result, they find it difficult to understand and carry out practical activities, which may cause their failure in biology both in internal and external examination.

ENVIRONMENTAL FACTORS


This is a social factor which influence the learning of biology in secondary schools; Onah (1994) in his study about the prejudices a child brought from home to school environment, of some subjects like science subjects which biology of one of them. Noted that, a child enters school, bringing with him/her prejudices, built up at home through primary socialization. Some of these prejudices are unfavourable and can create problems in learning in the school; for instance, the live that science subjects are harder than other subjects, will be unfavourable to the science students. When schools exercises do not eliminate those prejudices but rather help to promote it, the possibility of attracting students to science subjects like biology will be limited. He also noted that, time allocated to science subjects especially those that have practical activities are too small. Therefore, the schools administration schools look into it, and allocate more periods of lesson to all the science subjects of which biology is one of them, since durable time for practical activities encourages effective learning of science.


Okeke (2009) also stated that at times parents and family members contributes a lot in discouraging their children from going into science subjects, with the believe that science subjects are difficult and hard to understand, of which biology is of them. Therefore parents are advised not to discourage their children over a particular subject, because it may benefit them in future and also benefit their nation at large.

SUMMARY


In view of the review the need for the teaching and learning of biology in secondary schools were discussed. Biology is seen to be important in school and economic development of our nation. Therefore, we need to acquire new skills, new attitudes and new vales for effective teaching of biology in our schools. The effects of biology practical activities on the students in secondary schools were also highlighted. It has been known that, students achieve more when they participate actively in what they are being taught. Also, resources such as diagrams, field works and real objects, helps to explain the subject matter very well when effective used.


The factor which affects the achievement of secondary school biology students was also reviewed. Many factors that effect the achievement of secondary school biology student in Enugu East Local government Area include;

Inadequate laboratory facilities, Teacher factors, Student factors and 

Environmental factors

CHAPTER THREE

RESEARCH METHOD

This chapter discussed the procedures used by the researchers in collecting data for the study was presented under the following subheadings:

Research design, Area of the study, Population of the study, Sample and sampling techniques, Instrument for data collection, Validation of the instrument, Reliability of the instrument, Method of data collection, Method of data analysis

Research Design

The research work is descriptive survey research or design. Descriptive survey research or design is a scientific method which involves observing and describing the behaviour of a subject with influencing it in any way. Martyn Shuttleworth (2008), pointed out that descriptive survey design is used to obtain a general over view of the subject, the subject is being observed in a completely and unchanged natural environment.

Area of the Study 


The study was conducted or carried out in Enugu East Local Government Area of Enugu State. Enugu East Local Government Area in Enugu comprises of thirteen (13) secondary school in that area.

Population of the Study


The population comprises thirteen (13) secondary schools spread along the Enugu East Local Government Area in Enugu. The target population includes all the SS1 biology students in all the thirteen secondary schools in Enugu East Local Government, numbering 13575 students in all, see Appendix ш for details.

Source: PPSMB Zonal Office Enugu. Year 2011 

Sample and Sampling Techniques


The sample and sampling techniques out of the thirteen (13) secondary schools in Enugu East Local Government Area in Enugu State, five schools were randomly selected, namely

St Patrick Secondary School Nike Enugu, National Grammar School Nike Enugu, Girl Secondary School Nike Enugu, Trans Ekulu Girls Secondary School Enugu, Community Secondary School Ugwogo Nike Enugu. A total of two hundred students were used in all, that is fifty students from each school.


The sample of this study will consist of two hundred (200) S.S.1 biology students drawn from five out of thirteen (13) secondary school in Enugu East Local Government Area. The study employed proportionate stratified random sampling technique, to ensure that all the relevant features of the population were adequately represented. The stratification also took cognizance of the gender and the environment. Fifty (50) SS1 biology students were selected from each of the four girls’ secondary school where as twenty-five boys (25) and seventy-five (75) girls were selected from the co-educational school. The schools were randomly divided into control and experimental groups. 
Research Instrument


The instrument was questionnaire. The instrument is made up of a theory, pretest and a practical test, after the topic must have taught (post-test).

Validation of Instruments


The questionnaire was validated by three experts. The items were criticized and corrections were done in accordance to the stipulations of the experts.

Method of Data Collection


The researchers visited the schools and administered copies of the questionnaire face to face to the respondents. At the end, the researchers collected filled questionnaire which indicates the responses of the respondents. 100% of the questionnaire administered was collected.

Method of Data Analysis


The scores from pre-test and post-test were used to find the mean and standard deviation.

CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

Introduction


The purpose of this chapter is to present and analyse the data from the test administered to four senior secondary schools in Enugu East Local Government Area. The research question and hypothesis were stated relevant result of the analysis of the presented.


Research question 1

 Is there any difference in the mean scores of students taught biology using practical method and those using theory?

Table 1:-
Mean and standard deviation of the scores of students taught biology using practical and theory.

	
	    PRE-TEST
	     POST-TEST

	
	No of students
	Mean (x)
	STD
	No of students (N)
	Mean (x)
	STD

	Experimental (practical group)
	50
	27.07
	17.95
	50
	31.90
	23.69

	Control (Theoretical group)
	50
	26.58
	16.58
	50
	14.90
	18.75

	Difference
	0
	0.49
	1.59
	0
	17
	4.94



From table 1 above, it could be observed that mean score of experimental group was higher in both pre-test and post-test but there was a difference of 17.00 in favour of the experimental group after the post-test. The standard deviation also shows that the distribution of the experimental group was closer to the post-test.

Hypothesis 1


There is no significant difference between the mean academic performances of senior secondary school biology students taught biology 

contents with practical and their counterparts taught the some contents theoretically only (P ≤ 0.05).


Table 2: - Z-test of difference between the mean score of students taught with experimental and control group.

	
	Mean (x)
	STD
	No of students (N)
	DF
	Standard error
	Z- Cal
	Z- critical 
	Remark

	Experimental
	31.90
	23.69
	50
	
	
	
	
	 SHAPE  \* MERGEFORMAT 




	Control 


	14.90
	18.75
	50
	98
	1.91
	3.98
	1.96
	

	


From table 2 above, it could be observed that the z-test calculated 3.98 are greater than z-test critical value 1.96. Hence there is significant difference between the mean academic performance of experimental and control groups.

Research question 2

Is there any difference between the mean scores of male and female students taught biology using experimental/practical?

Table 3: - Mean and standard deviation of the scores of male and female biology students taught biology using practical and theory.

	
	    PRE-TEST
	     POST-TEST

	
	No of students
	Male

(x)
	STD
	No of students (N)
	Male (x)
	STD

	Female
	75
	28.49
	16.01
	75
	46.90
	14.93

	Male
	25
	7.40
	12.15
	25
	17.00
	10.25

	Difference
	50
	21.09
	3.86
	50
	29.7
	4.69



The table 3 above shows that the mean scores of the female are higher then that of male students in both pre-test and post-test (28.49 and 7.40) for pre-test and (46.70 and 17.00) for the post-test.

Hypothesis 2


There is no significant difference between the mean academic performance of male senior secondary school biology students and their female counterparts (p≤ 0.5).


Table 4: -z-test of difference between the mean academic performance of male students and their female counterpart.

	
	Mean (x)
	STD
	No of students (N)
	DF
	Standard error
	Z- Cal
	Z- critical 
	Remark

	Female
	46.70
	10.24
	25
	
	
	
	
	 SHAPE  \* MERGEFORMAT 




	male 


	17.00
	14.93
	25
	98
	1.91
	2.76
	1.96
	

	



From table 4, it can be observed that the calculated value of the z-test is (calculated) greater than the critical value. Hence the Null hypothesis is rejected

Research question 3

Is there any difference between the mean scores of rural and urban students taught biology using theoretical method?

Table 5- mean and standard deviation of the scores of rural and urban biology students taught biology using theoretical method.

	
	    PRE-TEST
	     POST-TEST

	
	No of students
	Male

(x)
	STD
	No of students (N)
	Mean (x)
	STD

	Experimental (practical group)
	25
	20.29
	20.29
	25
	36.90
	15.00

	Control (theoretical group)
	25
	5.40
	5.40
	25
	15.00
	10.15

	Difference
	0
	14.89
	3.73
	0
	21.90
	4.85


The table 5 above shows that the mean scores of urban are higher than that of rural students in both pre-test and post-test (36.90 and 15.00) for the pre-test and (20.29 and 5.40) for the post-test.

Hypothesis 3


There is no significant difference between the mean academic performances of rural senior secondary school biology students using theoretical method (p≤ 0.05)

Table6: - z-test of difference between mean academic performance of rural and their urban counterpart taught biology using theoretical method.

	
	Mean (x)
	STD
	No of students (N)
	DF
	Standard error
	Z- Cal
	Z- critical 
	Remark

	Urban
	36.90
	15.00
	25
	
	
	
	
	 SHAPE  \* MERGEFORMAT 




	rural


	15.00
	10.15
	25
	48
	1.91
	2.20
	1.96
	



From table 6, it can be observed that the calculated value of the two-test is greater than the critical value. Hence the null hypothesis is rejected. The perceived difference is therefore not by chance.

CHAPTER FIVE

DISCUSSION, IMPLICATIONS, CONCLUSION AND RECOMMENDATION


This chapter, discussion of findings, Educational Implications, Recommendations, Suggestions for further studies and summary of the project were all presented.

Discussion of Findings

 The results of this study are discussed below:

Discussion on research question 1


The effect of practical biology on academic performance of senior secondary school biology students. The result from table 1 shows that biology practical has positive effect in academic of senior secondary school biology students. The mean score of the experimental (practical) group was higher than control (theory) group by 17.00 in the post-test. The standard deviation of the experimental group shows better value of 31.90 against 14.90 calculated derivation of the control group. This finding is in line with the view of Onah (1994); He stated that practical 

accounts for effective hearing of biology. Effective teaching and learning of biology demands practical works and cannot be done only theoretically. The study also revealed that girls performed better than boys in a test of practical biology. This result is in disagreement with the result of the study conducted by Chukwu (2002) who noted that males perform better than females in science. However, the result agrees with the finding of Samatha and Dominque (2009) who found that females performed better than males in a test of biology practical.

Discussion on Hypothesis


On testing hypothesis 1, the difference between mean academic performance of senior secondary school biology students taught biology contents with practical and their counterparts taught the same biology contents theoretically only was found to be significant at p≤ 0.05. From the data presented in table 4, it was observed that the z-test calculated was greater than the critical z-test value. Going by the decision rule, the null hypothesis was rejected. This implies that there is a significant difference between the males academic performance of experimental and control group. It showed that the practical method teaching biology is superior to the theoretical method. Lunetta (2008) had a similar view, he said that practical contribute to greater success and retention in science based courses. Several authors agreed that schools which are involved in practical classes perform better and subsequently achievement higher assessment.


On testing hypothesis 2, it was observed that the calculated value of the z-test is greater than the critical value (table 4). Hence, null hypothesis is rejected. It implies that there is significant difference between the male senior secondary school biology students and their female counterparts, the females were found to perform better then their male counterpart. The finding were on agreement with the previous research done by Samathan and Dominique (2009), who declared that there is a significant difference between the effects of biology practical on the gender. Chukwu (2002) noted that males perform better than females in science. The present researchers equally believe that the outcome of the result seems to be true.

Educational Implication


The result above showed that the problem of inadequate use of practical and laboratory method of teaching made students to learn biology with difficulty. This is because the teachers depend on the theory method for teaching biology. Onah (2009) had a similar view; he stated that practical accounts for effective learning of biology.


Moreover, students encounter problems in biology practical as a result of inadequate of qualified biology teachers. There is neglect of science laboratories by the relevant authorities all these while and it seems curriculum developers disregard time constrain in practical.

Recommendations


Based on the finding the following recommendations were made.

1.
For the fact that biology is a practical oriented subject, the 
government should help in equipping biology laboratories in 
all 
schools so as to make the teaching of biology more 

comprehensive. The teachers should try to improve that
equipment 
that are difficult to get and should not wait for the 
government to 
provide everything.

2.
Government should lift embargo on employment of teacher 
and 
post enough qualified science teachers to schools in rural 
and 
urban area.

3.
Government and communities should help to provide 
buildings 
in schools, so that there will be separate classes for 
art and 
science students as this will create room for sufficient 
time for 
practical.

4.
The ministry of Education should organize seminars for 
science teachers to up-date their knowledge.

5.
More financial incentives should be given to science teachers 
and their condition of services improved, this would 
encourage 
them to teach the subject very well.
Suggestion to further studies


For purpose of further studies, the researchers suggest that since the study covered only Enugu East Local Government Area, other areas in the state should be studied to find out whether the results would be co-relating. Further research should change in design, statistical tool or widen the scope. Analysis of variance (ANOVA) can be used.

Summary


The study evaluated the effect of biology practical on academic achievement of senior secondary school students, in Enugu East Local Government Area.


The researchers formulated three research questions and three hypotheses to guide the study. Related literature were reviewed, data was collected by pre-test and post-test from a sample of two hundred (200) respondents. Data analysis was made using mean and standard deviation for the research questions; z-test was used for the hypotheses test. From the result, it was found that practical biology has a positive effect on the teaching and learning of biology. Government should help in equipping biology laboratories for effective practical work, which is the core of all sciences. Government should also empower and post more qualified science teachers to the school.
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APPENDIX 1

QUESTIONNAIRE

ENUGU STATE COLLEGE OF EDUCATION (TECHNICAL) ENUGU NCE PROJECT

RESERACHERS MADE TEST (REMAT) PRE-TEST QUESTION:

INSTRUCTIONS:

Time allowed 30 minutes

The paper contains section A (Bio data and section B) and the pre-test) Attempt all questions

Fill in the blank space in section A, with correct Ans.

Section B contains (20) questions with the option circle the correct answer. Any mutilation renders the answer invalid. In case of any problem, contain the invigilator.

SECTION A

NAME OF SCHOOL------------------------------------

SEX--------------------------------------------------------

SECTION B

1.
If fehling solution A and B are added to glucose 


solution and boil, what will be the color change (a) blue-black 
colour (b) yellow color (a) a brick-red ppt.

2.
The name of the reagent used to test for starch is called what?

3.
Million’s reagent is used for testing for ________ (a) starch 
(b) 
protein (c) glucose

4.
When fats and oil is been smeared on a sheet of paper, the paper 
becomes ___________ (a) Translucent (b) Transparent 
(c) White

5.
Which of the requirements is not essential for photosynthesis 
to 
take place in a plant?


(a) Presence of water (b) carbon dioxide (c) light energy (d) 
chlorophyll (e) food reserve 

Use the diagram below to answer questions 6 and 7

6.
What is the aim of the experiment illustrated in the diagram 
above: (a) show that chlorophyll is necessary for 
photosynthesis 
(b) show that water is necessary for photosynthesis (c) measure the 
rate of transpiration in a leaf (d) Demonstrate that leaves change 
colour when covered 
with a piece of cloth. (e) Show that sunlight 
is necessary for 
photosynthesis

7.
What will be the colour of the area covered by I when it is 
treated and tested for starch with iodine? (a) Black (b) Brown 
(c) Blue-green (d) Blue-black (e) Blue

8.
What is the aim of the experiment illustrated in the diagram above? (a) To demonstrate osmosis in a living tissue (b) To demonstrate photosynthesis (c) To observe the presence of oxygen in a leaf.

9.
 Yam is used in this experiment because it ___________


(a) is a storage organ  (b) is permeable to solutes (c) Act as a semi-permeable membrane (d) is a plant method (e) possesses large pores through which liquids can pass

10.
Name two materials that can be used as living tissues   


 (a) Water (b) beaker (c) yam (d) potatoes 

Answer true or false

11.
Insects belongs to the phylum Arthropoda

12.
All bacteria cause disease

13.
DNA is found in the nucleus

14.
Oranges are a good source of vitamin C

15.
Foodstuffs absorbed in the small intestine are carried to the liver via the hepatic vein.

16.
Identify Specimen A

17.
Label the parts lettered (a and b) in the above specimen

18.
Suggest the method of dispersal of the fruits drawn above 

19.
What is the biological importance of specimen A?

20.
What kind of placentation is found in specimen A?

APPENDIX 11

QUESTIONNAIRE

ENUGU STATE COLLEGE OF EDUCATION (TECHNICAL) ENUGU NCE PROJECT

RESERACHERS MADE TEST (REMAT) PRE-TEST QUESTION:

INSTRUCTIONS:

Time allowed 30 minutes

The paper contains section A (Bio data and section B) and the pre-test) Attempt all questions

Fill in the blank space in section A, with correct Ans.

Section B contains (20) questions with the option circle the correct answer. Any mutilation renders the answer invalid. In case of any problem, contain the invigilator.

SECTION A

NAME OF SCHOOL------------------------------------

SEX--------------------------------------------------------

SECTION B

1.
Ptyline works best at a temperate of ​​​​​​​​​​​​​​_________


(a) 37oc (b) 20oc (c)10oc  (d) 40oc

2.
The mineral element required for formation is _________ 


(a) iron (b) calcium (c) magnesium 

3.
__________ is used to test for a protein food (a) iodine (b) 
million’s reagent (c) fehling solution

4.
Oxygen is carried from the lungs to the heart by the _____ 



(a) pulmonary vein (b) pulmonary artery (c) vena cava (d) septum

5.
Potato is a modified _________ (a) stem (b) leave (c) root 

SPECIMEN B

Use the diagram below to answer questions 6 to 10 

6.
Identify specimen B

7.
Cut specimen a longitudinally into halves, make a label drawing 
6-8cmlong one half of your specimen to illustrate its essential 
features.

8.
State the kind of placementation found in the fruit

9.
What is the method of dispersal in specimen B?

10
What is the importance of specimen B to man


Name the reagents used in carrying out the following tests in the 
laboratory

11.
Test for glucose (a) million’s reagent (b) iodine (c) fehling solution

12.
Testing for sucrose (a) Benedict’s solution (b) fehling solution (c) 
iodine solution


Study the diagrams below and use them to answer question 1 to 15

13.
The correct arrangement of the organism in the diagrams would 
illustrate (a) classification of animals living in an aquation (b) the 
life cycle of amphibian (c) complete metamorphosis in animals (d) 
the evolutionary trend amongst vertebrate animals (d) incomplete 
metamorphosis in insects

14.
Which of the following is the correct sequence of the stages?


 (a) I----- V--------- IV-----------III----------- II.


(b) II------III---------I-------------IV-----------V


(c) III------V---------IV------------I-----------II


(d) IV-------II---------III------------I-----------V


(e) III--------V-----------I--------------IV---------II

15.
Which of the stages respires by means of both lungs and gills?


(a)I
(b) II

(c) III
(d) IV 
(e) V

16.
Attempt to catch one of the toads and observe how it tries to escape 
from you. How would you describe this mode of locomotion? 


(a) Crawling (b) running (c) walking (d) leaping?

17.
The diagram labeled IV is called -------------- (a) animal (b) adult 
toad (c) tadpole (d) young toad

18.
Another ova is ------------ (a) eggs (b) seed (c) ovary

19.
Fertilization in man is --------- (a) external (b) internal (c) below (d) 
above

20.
The fusion of sperm and ovum nuclei develops into ----------------- 
(a) foetus (b) zygote (c) embryo (d) placenta

APPENDIX 111

LIST OF SCHOOL AND POPULATION DISTRIBUTION 

LIST OF SCHOOLS (SENIOR)

1.
St Patrick Secondary School Emene

2.
National Grammar School Nike, Enugu

3.
Girls Secondary School Nike, Enugu

4.
Trans Ekulu Girls Secondary School Enugu

5.
Community Secondary School Ugwogo Nike

POPULATION DISTRIBUTION

	S/N
	NAME OF SCHOOL
	        CLASSES

	1
	ST PACTRICK SECONDARY SCHOOL EMENE, ENUGU
	SS1
	SS11
	SS111
	TOTAL

	
	
	83
	624
	351
	1806

	2
	NATIONAL GRAMMAR SCHOOL NIKE, ENUGU
	89
	55
	102
	246

	3
	GIRLS SECONDARY SCHOOL NIKE, ENUGU
	453
	351
	125
	929

	4
	TRANS EKULU GIRLS SECONDARY SCHOOL ENUGU
	401
	374
	150
	925

	5
	COMMUNITY SECONDARY SCHOOL UGWOGO NIKE
	161
	210
	73
	444

	              GRAND TOTAL
	1935
	1614
	801
	4350


PPSMB Statistical Division, PRS Department (Feb. 2009)

APPENDIX 1V

FORMULAE


N (Number of Students) = ∑f


[image: image4.wmf]__

X


(Mean) = ∑fx or ∑fx
 


N
∑f

S.D (Standard Deviation) =

 (∑f(x-x)2)








N

Df (Difference)
=
(nE +Nc-2)


Standard error
=
SDF2+
SDC2




  nE

   nc

Where N

=
total number of scores





sum of 


f

=
frequency


x

=
scores


nE

=
Sample size of experimental group


nc

=
Sample size of control group


XP

=
Sample mean of experimental group


xc

=
Sample mean of control group


SDF2

=
Square of S.D (Variance) of experimental


SDC2
=
square of S.D (variance) of control group


In z-test tables,
S*
=
Significant





Ns*
=
Not significant
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