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ABSTRACT
This research work investigated the Evaluation of laboratory facilities and its perceived effect on biology students’ performance in Ilorin South Local Government Area of Kwara State. Literatures relevant to the topic were reviewed and four research questions were raised to guide the study. The study adopted descriptive research design of the survey type. The population of the study comprises of all senior secondary school’s students in Ilorin South Local Government Area of Kwara State. The samples used for the study consisted of 100 respondents who were proportionately selected from ten schools. A well validated questionnaire was used as an instrument for data collection in the study. Findings from the study revealed that 90.9% of the respondents opine that there are adequate laboratory facilities available for use in teaching science related subjects in various schools in Ilorin South LGA. It was also revealed that 70% of the respondents argued that laboratory facilities such as evaporating dish, spring balance, micrometer screw gauge, skeleton, beaker, filter paper among others are constantly in use for teaching and learning of science subjects in Ilorin South LGA. Finally, it was revealed that 95.2% of the respondents agreed that laboratory facilities have positive influence on their academic performance in science subjects in that it stimulates creativity, curiosity, critical thinking, and promotes their engagement with scientific method. Based on the findings of this study, the following recommendations were made: Government should provide more laboratory facilities to schools in Ilorin South local government area to bring about effective participation of students and teachers in biology, Teachers and students should be encouraged to make use of the available laboratory facilities judiciously to enhance better performance in science subjects, Unavailable facilities should be improvised to achieve the best in the teaching and learning of biology. This will boost students’ active participation in science related practical.
Keywords: Laboratory, Facilities, Availability, Influence, Academic Performance
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CHAPTER ONE
INTRODUCTION
Background to the Study
Biology as scientific field of study should be learnt partly through experimental method. Majority of the topics in biology cannot be considered as completely thought without including some practical work in it (Yadav and Mishra, 2018). Therefore, practical classes form an essential part of the learning process for biology students, cultivating both their subject-specific and generic skills that will be of value throughout their university lives and future careers. Biology laboratory is the primary place to develop skills and competences.
Laboratory is a room, building or part of a building that is specially built for teaching by demonstration of theoretical phenomenon into practical terms. Biology Laboratory experience enables student to translate what seems to be abstract into practical realities, thereby enhancing their understanding of the learning process. The biology laboratory has a direct effect on both students’ attitudes and academic performance as regards the instructional theory of learning interaction. It is generally believed that constant practice leads to proficiency in what the learner learns during classroom instruction; hence, the dictum “practice makes perfect” (Hager, 2014). The quality of teaching and learning experience depends on the extent of the adequacy of laboratory facilities in secondary schools and the teacher’s effectiveness in the use of laboratory facilities with the aim of facilitating and providing meaningful learning experiences in the learners. The laboratory is a distinctive feature in teaching and learning of biology. The extent of adequacy of laboratory facilities for biology teaching depends on the population of students in a particular school (Hofstein and Ginetta, 2015, Stuckey 2018). Stuckey 2018 further stated that for students to learn effectively, teachers should ensure that adequate laboratory facilities are provided.  
The study of biology in secondary schools should takes place in the laboratories, this is to enable or give easy access and usage of materials and facilities stocked in the laboratories for teaching and learning, not only during practical classes but also during normal classroom teaching. It is of importance fact that biology teachers adopt laboratory method for teaching. The laboratory method is an individual or group activity involving two-way approach namely: the exercise approach and the experimental approach. Okoli & Osuafor (2020) pointed out that practical method offers students the opportunity to develop scientific skills and attitude such as objectivity, communication, questioning, formulating hypothesis, analyzing data, critical thinking, carefulness, open-mindedness, making inference and analyze data. Scientific skills can only be effectively developed if science laboratory facilities are effectively utilized. The study of science provides students with basic life skills and processes that helps to prepare them and become productive members of the society, and for this reason, there is a need for teachers to teach science effectively Azuka (2015). This can only be achieved when teachers are favorably disposed to using the appropriate methods and facilities in teaching and learning the subject. For science teachers to play their roles in teaching science effectively, laboratory facilities should be made available and utilized appropriately, this would also improve the performance of students.
The analysis of students’ performance in Biology between 2015 -2020 revealed that: 
	Year
	Total
	A1- C6
	D7-E8
	F

	2015
	12,844
	2,771 (21.57%)
	4,021 (31.30%)
	6,052 (47.10%)

	2016
	12,345
	3,851 (31.20%)
	4,144 (33.60%)
	4,350 (35.20%)

	2017
	14,588
	7,692 (52.70%)
	3,762 (25.80%)
	3,134 (21.50%)

	2018
	17,132
	7,453 (42.50%)
	6,126 (35.80%)
	3,553 (20.70%)

	2019
	11,527
	2,461 (21.35%)
	4,175 (36.20%)
	4,891 (42.40%)

	2020
	7,339
	385 (5.25%)
	4,686 (63.17%)
	2,318 (31.60%)


Analysis of Biology May/June WASSCE 2015-2020 Results
The analysis further revealed that not very many of the candidates had credit pass in Biology over the period of observation. In addition, over 29% of the candidates that were examined over the period of observation scored below passes level (i.e. A1 to C6) grade required for admission purpose to read Biology based courses in the tertiary institutions. This situation which is attributed to lack of laboratory facilities in schools   is disturbing and not in the best interest of the science and technological growth and development of the country (Owoeye, 2016).  
  In order to achieve the objectives, aspirations of the government, and to improve the performance of students in science subjects, efforts need to be made towards improving teaching and learning of the Science subject and improve the use of laboratory facilities. Effective teaching and meaningful learning of biology at secondary school level depends to a large extent on the availability, utilization and management of laboratory facilities.
Academic achievement of students in biology generally had witnessed a deplorable trend in the past decades.  Science education at all levels of education in Nigeria is in a deplorable state from the primary, secondary to the tertiary institutions.  There is scarcity in science facilities in the laboratories and this contributes to students’ poor academic performance in biology at the secondary school level (Ihuarlam, 2018; Ifeakor, 2016; Udo, 2016; Okafor, 2020). Today this scenario is applicable to secondary schools in Ilorin South L.G.A, Kwara State. 
However, despite the numerous secondary schools in Ilorin South L.G.A, Kwara State, the level of students’ academic performance is alarming especially for biology.  It is on this note that this research wish to evaluate the laboratory facilities and its perceived effect on biology students’ performance in science subjects in Ilorin South L.G.A, Kwara State.
Statement of the Problem
    General performance of students in the SSCE in Biology has not been impressive in the past few decades despite efforts by the different levels of government and all stakeholders to improve performance of the students. A number of contributing factors have been identified to this poor performance among students and inadequate/insufficient laboratory facilities in our secondary schools which cannot cater for practical lessons. This constitutes a pedagogical hindrance in the effective teaching and learning of biological concepts. This study therefore intended to evaluate the laboratory facilities and its effect on Biology students’ performance in science subjects in Ilorin South L.G.A, Kwara State.

Purpose of the Study
The purpose of this study is to evaluate the laboratory facilities in Ilorin South L.G.A, Kwara State and its effect on biology students’ performance in science subjects. Specifically, the study is set out;
1. To examine the level of Biology Laboratory facilities available in Senior Secondary Schools in Ilorin South L.G.A, Kwara State.
1. To determine the utilization rate of available Biology Laboratory facilities in teaching of Biology in Ilorin South L.G.A, Kwara State Secondary Schools.
1. To determine the students’ perception of their level of academic performance in Biology when laboratory facilities are used in Ilorin South L.G.A, Kwara State.





Research Questions
 The following research questions were raised to guide the study;
1. [bookmark: _Hlk168900275]Are there adequate Biology laboratory facilities in Senior Secondary Schools in Ilorin South L.G.A, Kwara State?
1. [bookmark: _Hlk168900677] Do teachers and students make use of the laboratory facilities in teaching and learning of Biology in Ilorin South L.G.A, Kwara State?
1. What are the students’ perception of their level of academic performance in Ilorin South L.G.A, Kwara State when laboratory facilities are used?
Research Hypothesis
H1: Laboratory facilities has no significant impact on students’ academic performance in Biology.
H2: Students related factor have no significant impact by using laboratory facilities on the student’s achievement in Biology.
H3: School management factors toward biology practical have no significant impact on student’s academic performance.

Significance of the Study
The findings of this research work will be of benefit to the students, teachers, school administrators and proprietors and curriculum planner at large in the following ways: 
It provides administrators, school principals and biology teachers with necessary information on the importance of laboratory facilities in the teaching and learning of Biology. These will also enhance maximum utilization of laboratory facilities by the teachers and their students. In addition, the outcome of the research will develop both scientific process and attitudes in the students. It will also help the curriculum planners to lay more emphasizes on the needs for availability of laboratory facilities and equipment’s as major tools in learning biology in order to enhance teaching and learning process in Ilorin South L.G.A, Kwara State.
 It will also stimulate the curriculum planners and administrators of schools to organize seminars and workshops for the teachers in order to expose or widen their knowledge on how to utilize and manipulate the available laboratory facilities and equipment. Finally, the outcome of the research encourages inspectorate division of Ministry of Education to be up and doing in checking how the laboratory facilities are utilized by the teachers’ and their students so as to advise the government on the need to build more school laboratories and provide more laboratory equipment and materials to cater for the large class syndrome in the Secondary Schools. This will also discourage teaching and learning by regurgitation of facts and encourage experimentation and exploration which are activity based and in line with one of the objectives of the National Policy on Education. 
Operational Definition of Terms
Laboratory: is a room, building or part of a building that is specially built for teaching by demonstration of theoretical phenomenon into practical terms. Facilities: refers to buildings, an array of equipment’s, or a number of such things, designed to serve a particular function. It is also an instrument that facilitates an action or process.
Science: is as an interconnected series of concepts and conceptual schemes that have developed as a result of experimentation and observation and are faithful of further observation and experimentation.
Academic Performance: is the result or outcome of students after being subjected to teaching and learning processes.
Utilization: is the act of using a particular equipment in an effective way. Laboratory Facilities: are those facilities that provide controlled conditions in which scientific or technological research, experiments, and measurement may be performed.
Experimentation: the process through which an operation is carried out under controlled condition in order to discover an unknown effect if law, to test or establish a hypothesis or to illustrate a known law.
Observation: a systematic careful study of an events based on measurement
WASSCE: West African Senior School Certificate Examination. 






CHAPTER TWO
REVIEW OF RELATED LITERATURE
Preamble
In this chapter effort has been made to review relevant report and research findings on various aspect being studied. The review of related literature has been done under the following sub-headings:
i. [bookmark: _Hlk179427956]Concept of Laboratory
ii. Biology Laboratory and Teaching in Global Perspective
iii. Biology Teaching and Learning
iv. Biology Practical Activities
v. Laboratory Facilities and Students Performance in Biology
vi. Practical Biology and Effective Teaching
vii. Biology Practical and Academic Performance
viii. Problem associated with Biology Practical
ix. Appraisal of reviewed literature. 


Concept of Laboratory
So many researchers have defined laboratory in different ways but all the definitions come to give the same meaning. Ardo (2014) defines school laboratory as an instructional facility for helping pupils to learn what science is and how   scientists work.  Oguntona (2021) said that nature should be a laboratory and that learning of science should be through inquiry rather than dogma. This   will   help for logical, critical and independent thinking. Akano and Nma (2013) defined laboratory as a place where people engage themselves in human enterprise to examine and explain natural phenomena.  Laboratories have been found to be a primary vehicle for promoting   formal reasoning, skills and students’ understanding, thereby enhancing the desired learning   outcomes in students (Ogunleye, 2019). Proeter (2015) agreed to the view that laboratory is a room or building with specific equipment for doing scientific test of teaching science or a place where chemicals and medicines are produced. 
According to Hornby (2015) laboratory is a room or building used for scientific research, experiment, testing. Laboratory is a place equipped for making tests or doing experimental work (Blood, Studdert and Gay, 2017). Laboratory is a place where scientific research and development is conducted and analysis performed (Britannica Concise Encyclopedia 1994–2020). Espindle (2014) sees laboratory as a room or building where scientific work or tests are carried on. According to Lewis (2015) a laboratory symbolizes a place to experiment with one’s inner feelings, beliefs and fears. Wikipedia defines a laboratory as a facility that provides condition in which scientific research, experiment and measurement may be performed.
Omosewo (2020) defined laboratory as a place equipped for experimental study. She added that the world in the minds of most people is synonymous with scientific investigation, while Kamar (2019) sees laboratory as a place where the scientists do their work. He also added that it is a room that is well equipped for the purpose of carrying out practical work and allows students to have experiences that are consistent with the goal of scientific literacy. Mohanty (2017) opined that a laboratory is essential in the secondary schools to practice various experiments by the students and get convince about the fact, events, phenomena etc. Laboratories have been found to be scientists’ workshops where practical activities are conducted to enhance a meaningful learning of science concepts and theories. Laboratories have been found to be a primary vehicle for promoting formal reason skills and students understanding, thereby enhancing the desired outcome in students (Adeyemi, 2006). 
From the above definitions, laboratory can be summarized as a place for students to practice various experiments so as to be convinced about scientific facts, events and phenomena. This place also enhances meaningful learning of science concepts and theories through hands on experiments.
[bookmark: _Toc428182433]Biology Laboratory and Teaching in Global perspective
In most cases science practice is governed by school curriculum and it varies from one country to another. A study made by Roth & Garnier (2016) on the methods of teaching and understanding of biology in Czech Republic revealed that students had positive attitudes towards the instructional methods as they had accurate science subject understanding. 
The study carried out these approaches or methods used for teaching biology in Netherlands showed that during learning biology classes, students work independently, often on assignments and check their work as they progress (Roth & Garnier, 2016). The findings showed that students prefer these methods in teaching and learning biology because they take an active and responsible part (Ebenezer & Zoller, 2016).  Students’ attitudes towards performance in biology through application of these methods through individual’s beliefs, creativity and self-evaluation of the impact of the progress led them in positive way (Ajzen, 1998; Roth & Garnier, 2006). 
Magennis & Farell (2014) describe the variety of activities used in active teaching and learning science subjects. These activities are activity-based, problem solving, hands-on activities, competence-based and others. These methods are commonly applied in United States of America (USA) where students’ instruction in science subjects is through activities with almost equal emphasis on practical, hands-on activities, independent seatwork including reading and writing and whole class discussion (Magennis & Farell, 2004; Roth & Garnier 2016). From these activities student build a sense of touch, likeness, positive attitudes and motivation towards studying the subjects and high-quality performance in the in subjects (Magennis & Farell, 2014; Roth and Garnier 2006; Ebenezer & Zoller, 2016).
Rogan (2014) when describing the profile of implementation of science subjects in the schools divided the profile into four levels. In each level he discussed classroom interactions, science practical work, science in society and assessment. In order to implement effective science practice learners are supposed to; merge theories with practice, learners interpret data collected from experiments in support of competing theories or explanations.
Biology Teaching and Learning
Teaching is defined by Onwuka (2017), as the direction of the activities of learners towards worthwhile educational goals. Ngwoke (2016), defined learning in a broad sense as a process which causes a change in behavior of an individual. This change in behavior results from experience or interaction between the individual and his environment. Ngwoke also noted that learning is an activity, something the learner does and not something the teacher does for the learner.
Meaningful learning occurs if students can relate their learning with daily experiences. In spite of the importance and popularity of biology among Nigerian students, performance at senior secondary school level had been poor Ahmed (2018). The most general causes of the poor performance in science are; poor quality science teachers, over- crowded classrooms, and lack suitable and adequate science equipment, among others Kareem (2017). The teaching method is a significant factor in biology teaching and learning.
Ajaja (2015), stated that unfortunately teaching is largely teacher- dominated and the laboratory neglected. This he noted in his investigation on evaluation of science teaching in secondary school in Delta State. All these factors and lots more contribute to ineffectiveness of biology teaching and learning. Emphasizing on the qualities of a good biology lesson Nworgu (2015), outlined the following as factors in teaching and learning biology
i. Biology lessons should have clearly stated set of instructional objectives. 
ii. Involve the use of relevant activity oriented 
iii. Facilitate the transfer of knowledge to the wider society.
To solidify this, objective of teaching and learning of biology can be seen in the biology curriculum. It was derived from the national policy on education (1977, 1981, 2013, 2013), these includes
i. Adequate laboratory and field skills in biology. in. 
ii. Meaningful and relevant knowledge in biology.
iii. Ability to apply scientific knowledge to everyday life in matters of personal and community health and agriculture.
iv. Reasonable and functional scientific attitudes.
It goes to say that for effective learning of biology to occur, it has to be student - oriented and accompanied by practical activities.




Biology Practical Activities
As defined by Opuh, Eze and Ezemagu (2018), biology practical activities are the scientific study of the life and structure of plants and animals and their relative environment in real or experimental setup rather than dwelling on theory and ideas. UNESCO (2015), 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 (2018), believed that if the progress of experimental science has demonstrated anything, it means 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 (2017) as follows: “What -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 in the course of doing (practical), students learn.
UNESCO (2015), 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. From the foregoing, practical lessons have been acclaimed to be mostly essential in effective teaching and learning of biology. The Nigeria Council on Science Education Annual Report on Secondary Schools Science Instruction, as cited in Emmanuel and Eze (2017), noted that many schools teach the science subject including biology without any laboratory work.
Udeh (2014) concluded in her research that one of the problems militating against the effective teaching of biology with practical activities in secondary schools is that; laboratory equipment are lacking and there is insufficient time for biology practical. Eze and Ezemagu (2018), similarly agreed with the fact that science particularly biology cannot be adequately learnt from a book but by carrying out experiments using tools in the laboratory. Emmanuel and Eze (2017), emphasized that because of its very empirical nature, biology must be studied with the aid of the laboratory classes. Okoye (2014) opined that laboratory activities should be investigative in approach, so that they can provide the students the opportunity of acquiring process skills. He strongly believes that laboratory work through making careful study or enquiry, helps the students to acquire basic skills in handling laboratory activities in a sharp contrast, Lunette (2018) deviated by saying that at this time however, some educators have started questioning the effectiveness and role of laboratory work and the vase for laboratory teaching is not self-evident as it is once seemed.
From the foregoing, it is clear that practical biology is highly indispensable in biology education. In fact, the benefit of practical classes in biology can never be overemphasized because laboratory (practical) activities are the life-wire of biology and without which biology loses its scientific nature. Nevertheless, Nnamonu (2018) and other proponents of biology practical activities have suggested that effective use of biology laboratory is most beneficial in effective teaching of biology.
Laboratory Facilities and Students Performance in Biology
Hofstein and Lunetta (2014), defined laboratory as an appropriate learning environment for promoting meaningful learning, enhancing students understanding of both scientific knowledge and the nature of science, where students interact with material, and/or with models to observe and understand the natural world. In the laboratory, people get to appreciate the information presented in the textbook or in lecture classes by getting to know the basic principles and abstractions that are involved in the process. The goal of every teaching is the learner. The importance of laboratory is not authentic if students are not engaged in the laboratory activities. Unfortunately, most laboratory assessments are accomplished with objective items, paper-and-pencil instruments rather than hands-on mode (Holstein and Lunetta, 2014). Nworgu (2015) also defined laboratory as a room or building used for scientific research and experiment. She went on to say that the laboratory is the focal point of science activities. She went further to state that for biology teaching to be meaningful, it has to be accompanied by laboratory activities. Akpan (2018) summarized the place of laboratory activities as in the laboratory, people carry out measurement, verify situations, obtain basic information, manipulate instruments, get to know the equipment and materials by name and are exposed to the activities of scientist, and are trailed in experimental procedures.
Tobin (2019), suggested that meaningful learning is possible in the laboratory if the students are given opportunities to manipulate equipment and materials in an environment suitable for them to construct their knowledge of phenomena and related scientific concepts. As it has been noted earlier in this work, several schools don’t make full use of the laboratory in teaching biology. They only organize practical for students towards the short-end of course examination (SSCE); hence teachers and parents begin to expect the students to do some magic and pass the Senior Secondary School Examinations in flying colors. In support of this Ahmed (2018), has noted that some of the observed poor achievement of biology students in SSCE is due to ill-equipped biology laboratory. This is not meant to be so, the laboratory needs to be equipped, and students regularly visit it for experiment in order to acquire necessary skills. According to Lunetta (2018), science laboratories have very important role in the educational system for science students. He noted again that these laboratories have made this world very advanced and scientific in its purpose.
Osogbonye (2012), reported that modern science curriculum reforms seem to hold that the major functions of the laboratory are to convey the method and spirit of scientific inquiry, to provide students with opportunities to investigate the inquiry and to find out things by themselves. Osogbonye (2012), is of the opinion that the laboratory is the right place where students learn to do what scientists did, i.e. where they use the skills and attitudes of science to go through the scientific process to seek knowledge. It is in the laboratory that they put into practice these scientific skills and attitudes developed in them to make them self-reliant in the future. Hence Osogbonye (2012), stated that the goal for laboratory instruction in modern science courses focuses upon the inquiry/discovery process or methodological phase of science and upon its intellectual components besides, laboratories are essential for the teaching of science related courses Osogbonye (2012), maintains that students rely on the laboratory as a place where they can both watch the teachers demonstrates as well as carry out practical works themselves. Biology as a science subject is to a large extent experimental.
Osogbonye (2012), sees higher quality laboratory programs as capable of eliciting thinking skills, and students’ motivation necessary to produce a well-prepared group of scientists, engineers, biologists and citizens to meet the scientific and environmental challenges of today and the future. Based on the foregoing, Dienye and Gbananje (2011), reported that the functions/merits of the laboratory are grouped into five main categories which represented important goals in biology education and also demonstrate how teaching of biology in the laboratory is appropriate with advancement in science and technology.

Merits of Teaching with the Laboratory
i) The learner in this method learns about the nature of science and technology in order to foster the knowledge of human enterprises of science and thus enhance the aesthetic and intellectual understanding of the child. Osogbonye (2012),
ii)  Acquisition of problem skills: The basic goal of science Teaching is to help students learn skills that can be applied to other life situation in future.
iii) The student learns to appreciate and emulate the role of the Scientists through acquisition of manipulative skills.
iv) Develop interests, attitudes and values: When the students are accorded the chance for personal experience by handling the real things, their interest in science increases as they yearn to investigate and explore more about their environment.
v) They also learn the major scientific concepts, models, principles and theories and understand their tentative natures. The laboratory experience affords students opportunities to gain exposure to facts in scientific phenomena
Demerits of Teaching with the Laboratory
The two major setbacks encountered in the use of laboratory, according to Osogbonye (2012),
are as follows;
i) It is time consuming in terms of planning and preparations. 
ii) It is expensive due to the materials and equipment that will be used. 
iii) May have low ecological validity that is difficult to generalize to other situations. 
iv) Artificial environment that is low realism
v) Experimenter effects- there will be bias when experiment expectations affect behavior.


Biology Practical and Effective Teaching
According, to UNESCO (2015), it is acknowledged that many teachers intuitively included the essential learning within their teaching and have long done so. They recognized the need of knowledge skills at a particular subject. Opportunities present by the particular or in the classroom are recognized and used. The research observed from the literature at hand that effective teaching of biology can be subdivided such as qualification of teachers teaching method effective use of laboratory and mastery of the subjects. The science teachers conference reported in Udeh 120141 stated that for Nigeria teachers to cope adequately with tasks before them, they have to be well trained for their job. The national conference maintained that if our education is to achieve the national objective well qualified trained, efficient, satisfied and educated teachers are absolutely necessary. Opuh, Eze and Ezemagu (2018) opined that it is not easy to think of effective teaching of biology without qualified teachers for the work force. It is often said that teachers are the hub of any educational system for schools cannot be better than their teachers. This means that highly qualified teachers will impact better knowledge or higher standard education on the students. Orjika (2014), Ajaelu Opuh (2018), noted that educationists had expressed that science teacher should possess a good professional training and biology teachers are not exceptional.
Many researchers are of the opinion that the teaching method employed during science classes contribute a lot to effective teaching of biology. Nnamonuh (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. Meregini (2015) reported that recent classroom observation studies have shown that teachers instructional materials/methods were at variance with the method implied in science curriculum. Accordingly, Nnamonu (2013) stated that laboratory and field work are central to the teaching of science. Without laboratory method, teaching of science will be ineffective. Laboratory work should be seen as a mean of relating science concept, enquiry process, observation and interpretation of data.
Fafunwa and Ugwu (2015) observed that most teachers resort to the use of lecture method not minding the lecture modification the concept of education while maintaining that the best learning is that which result from purposeful practical activity. Ugwu (2015) suggested that teachers should use as many techniques as possible to gain the attention and interest of the students. The teacher should apply any method of motivation, so as to heighten the spirit of the students. Laboratory method is inevitable in the teaching of biology. Nnamonu (2013) advocated that teachers should be using laboratory method mostly in teaching to avoid making biology largely a memory work. He further observed that schools where the laboratory is effectively used students significantly performed better in science than others subject. In his own contribution, Okri was quoted by Uche (2014) that: the techniques employed in impacting information to the students may have effect in creating favorable or unfavorable impression about biology in the mind of the students.
Another factor that affects effective teaching of biology is mastery of the subject matter. Ugwu (2015) stated that the teachers whose attitude shows a wealth of knowledge at their‚ fingertips about what they are teaching will restore confidence on their students. Okoye (2015) stated that teacher’s knowledge of the subject matter is another factor that contributes to effective teaching and learning. A teacher who knows his subject matter very well uses his own language to teach his students by using concrete examples to illustrate his points. Killdara (2012) advocated that for effective teaching to occur the teacher should be very knowledgeable with regards to their subject matter and this should be excellent use of specific terminologies throughout the lesson. Similarly, Opuh, Eze and Ezemagu (2018), asserted that the quality of a good teacher is good mastery of the subject matter. The teacher has to know everything concerning the subject. Eze (2015) noted that some unskilled teachers abuse the use of teaching methods. Keldare (2013) went further to stress that continuity from previous lessons and new information should be linked, to previous learning. In light of the above, Ude (2014), recommended that the place in which biology is to be taught is the indispensable laboratory. It is essential for every teacher of biology to become acquitted with teaching method that will help his students achieve their learning objectives. 
In summary, teachers affect change in the society, These changes can be affected if teachers themselves are well educated, competent industrious and disciplined. It is also when the desired and desirable changes in the students learning have been realized that the teaching of biology can be effective. Effective teaching and learning are dependent and the effectiveness on the quality of the teacher.
Biology Laboratory and Effective Learning
It has been earlier deduced that effective learning is dependent on effective teaching. It has also been noted in this work that biology practical occupies the central position of effective leaching of biology. Hence it is also logical to state that biology practical contributes to effective learning of biology. According to Kuren, Zonntia, Navelle and Jeanne (2015), many students expressed their interest and enthusiasm in practical exercise. It is well known that students who enjoy science practical do well in science. Ude (2014) accepted that there is a positive link between biology practical and effective learning of biology. Supporting her idea, she quoted the ministry of education as saying that "since biology is a science subject, effort should be made to maintain reasonable extensive science equipment coupled with suitable method of teaching". The researchers believed that student’s attitude and interest towards practical classes contributes immensely to the effective learning of biology. Karase, Harley, James and Mclus (2015) recommended that its particularly important to address these issues (students’ interest and attitude to practical work). They further opined that laboratory practical experience rank highly as contributing factor towards effective learning in science in general and biology in particular. Nnamonu (2013) declared that student’s attitude towards laboratory work helps for effective teaching and learning of science and improve academic performance of students. Consequently, Cosbourne, Simon and Collins (2013), agreed that if the laboratory and practical experience is accessible, it should play a major role in influencing students’ attitude and academic achievement. In fact, it can define students’ performance in science. Hofstein and Lunette (2013), disclosed that a significant fact that continues to reduce learning in the laboratory is the recipe-book style that limits students’ opportunity to experience ownership, creativity and development of effective learning.
Uzel cited in Eze (2013), and Orjika (2007), stated that, practical agriculture (similarly Biology) has positive effect on students’ motivation. He also maintained that practical enhance both skills acquisition and the quality of learning, because the students can equally add their understanding by discussing about the work done. Somi and Henry (2013), demonstrated that, providing a constructively laboratory experience resulted in higher mean grade and enhanced interest, enjoyment and learning awareness. Finally, practical laboratory experiences are unique to biology in that it allows students to gain hands-on experience in the subject matter. It clearly provides students with the opportunity to become highly engaged in the process of learning and promote academic performance of students.
Biology Practical and Academic Performance
By providing students with practical laboratory lessons, they are academically stimulated, students are more likely to engage meaningfully with tasks and subsequently achieve higher assessment grades (Karen et al 2015). Nevertheless, it was earlier observed by WAEC Chief Examiner (2013) that academic performance of candidates in biology fell below expectation. The chief examiner lamented that there were many candidates who could not answer correctly a single question in biology practical, in most cases, they have wild guesses and guess unrelated answers that were sometimes un-biological. And also, the candidates were faulty in experimental procedures" Students that neglect practical work often encounter problems with questions that require some mathematical skills, deductive reasoning, proper observation and interpretation of data.
In addition, Sandbarey, Armstrong and Wischusen (2015), explained that enquiry based practical offers students a more realistic experience where the answer is not always predetermined, and which requires students to come up with their own ideas from their own observation. Allan, Rob and Jonathan (2013), complained that students who avoid practical classes are always frightened by figures or graphs during examinations and this made them not to understand the figures for correct interpretations Eze and Ezemagu (2018), observed with Adeleye (2015), that schools which are involved in practical classes perform better in SSCE than those that neglect practical work. As disclosed by Sandberg (2015), educators were initially slow to change their methodologies in biology but with good result (improved academic performance) and support from national science and educational organizations, there is now progress (Myer and Burgess 2013) From the above, it can be stated categorically that biology practical have a positive effect on the academic performance of students in biology examinations.

Problems Associated with Conduct of Biology Practical
i) Inadequate Laboratory Facilities: - the absence of adequate laboratory facilities in secondary schools has been a problem in teaching and learning of biology activities. Ani and Eze (2011), established that students understand better when they have practical experience, when the students perform experiments themselves during practical for obtaining the correct result, they cannot only remember the procedure involved but also feel proud of themselves for obtaining correct result. It is therefore essential that laboratory is properly equipped for the study of biology activities, and the students should very much be allowed to use the laboratory since it is an established fact that they perform better when they partake in the activities. Lunette (2018) noted that the laboratory helps students in making accurate observation, devising hypotheses, finding the reasons for the results, planning control and withholding judgment.
ii) Time Management: - this affects the students in such a way that many candidates out of nervousness and fear develop examination fever and this affect them badly. Some students spend a lot of time in reading and thinking out answers to a particular question at the expense of others. Students in their attempt to impress their examiner become overdose thereby giving unnecessary details to some answers and end up rushing through other questions. Tan (2018) reported that students should note that practical biology questions usually require or call for precise and direct answers.
iii) Comparing and Contrasting Specimen: - According to Tan (2018), comparing and contrasting the features of one specimen with another are vital problem of biology methods in science study. Students usually perform poorly in these tasks due to lack of the skills or lack of technical know-how. The simplest and the most reliable method of comparison is by use of tabulation. Comparing or contrasting features of specimen with those of another specimen means identifying and stating the similarities and differences between one specimen and the other.
iv) Drawing and Labeling: -biologists attach a lot of importance to making of diagrams with correct labeling of the specimen under study in practical classes. Tan (2018), reported that biology diagrams are different from those of fine art in which artists are expected to make colorful artistic diagrams. In drawing and labeling of biology specimen, the following are considered: size, proportionality, title and view or perspective.
v) Observation: -observation is a vital aspect of practical biology. The importance of close observation of specimen in a practical biology examination can never be overemphasized. Candidates are expected to observe the specimen given to them very carefully and critically without which, proper specimens identification, full representation in drawing and realistic comparative analysis cannot be done (Tan 2018). According to Benze and Hodan (2015), problems in laboratory work arise when students blindly follow the instructions of the teachers. Some researchers on the other hand claim that the laboratory instead of being a place for science practical and experiments has become a place where tasks set by the teachers are carried out. No attention is given to the method or purpose during laboratory work, only the set tasks are carried out (Hurtegal 2012). Jimenz Alexander (2014), Wikinson and Wand (2007) have connected the problem with laboratory work to a poor evaluation of the purpose of the tasks undertaken in the laboratory.
The multiple purpose of the laboratory work has been subject of 'discussion worldwide for many years. Multiple lists of these purpose have been prepared for different levels of education. Many of these list focus on carrying out experiments through scientific methods and technical skills while some strongly emphasize effective objectives, others have dwelled on other purpose (Johnstone and Al-Shuali 2011; Reid and Shah 2014). When university biology laboratory is considered the general purpose of laboratory work according to Bayraktar (2014) may be:
i. Supporting or strengthening theoretical knowledge
ii. Experiencing the pleasure of discovering and developing of the psychomotor skills
iii. Teaching how scientific knowledge may be used in daily life.
iv. Increasing creative thinking skills
v. Gains in scientific working methods and high thinking skills
vi. Developing communication skills
vii. Developing manual dexterity by using tools and equipment
viii. Allowing students to apply skills instead of memorizing.
Related Empirical Studies
Henry (2018) carried out a study on effect of biology practical on student academic performance in biology in Ilorin south LGA, Kwara State secondary schools. This study concerned itself with practical works conducted in biology in secondary schools. It examined whether the way practical experience was presented to the student’s and students’ engagement in them enhanced the attainment of goals of practical work. The procedures of conducting practical work in science were of great concern and more especially the skills emphasized during practical work in biology lessons. The study also examined the teachers and students’ attitude towards practical work in biology. All these are done with view of identifying the problems and giving recommendations that could guide practice and effective teaching and learning of practical work in biology in particular and biology in general. The study adopted a descriptive survey research design. The population of the study comprised of all the 47 public secondary schools in the local government from which 10 sample schools were selected using a combination of stratified, purposive and systematic sampling procedures. It involved 29 biology teachers and 309 biology students comprising 170 boys and 139 girls respectively. The main finding of the study indicated that science laboratory in secondary schools in Nsukka local government area were fairly equipped with better apparatus, chemicals and materials and students were indeed involved in a variety of practical activities in biology.
Also research work done by Nwagbo, Chukelu and Uzomaka (2015) investigated the effect of biology practical activities on secondary school students process skill acquisition in Abuja municipal Area council. The design of the study was quasi experimental, specifically the pretest, post-test non-equivalent control group design. Samples of one hundred and eleven senior secondary one (SSI) biology students randomly drawn from two co-educational schools were used for the study. An instrument known as science process skill acquisition test (SPSAT) was used for data collection. The data collected were analyzed using mean, standard deviation and Analyses of' Covariance (ANCOVA) at 0.05 level of significance. The result revealed that practical activity method was more effective in fostering students’ acquisition of science process skills than the lecture method of instruction. There was no interaction between method and gender on student process skill acquisition.



Appraisal of Review of Literature
In this study biology was defined as a way of investigating about events in nature. And also, as an objective, logical and repeatable attempt to understand the principle and forces operating in the natural universe. Science was from Latin word Scientia, to know. Good science is not dogmatic but should be viewed as an ongoing process of testing and evaluation. On the other hand, biology was seen as the scientific study of living things. Biology is also a natural science concerned with the study of life and living organisms, including their structure, function, growth, origin, evolution, distribution and living organisms, including their structure, function, growth, origin, evolution, distribution and taxonomy. As has been noted before, Odigie (2021) explained that biology is the prerequisite subjects for many fields of learning that contribute immensely to the technological growth of the nation. This includes medicine, forestry, biotechnology etc. other various aspects that were also extensively discussed under the conceptual framework included
Theoretical framework was based on the General System Theory developed by Von Bertalnffy in 2018.The theory maintained that everything including human beings is a system of some sort and all systems 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.











CHAPTER THREE
RESEARCH METHOD
This study evaluates the laboratory facilities and its perceived effect on science students’ performance in biology in Ilorin South Local Government Area of Kwara State. The following are discussed in this chapter; research design, area of the study. population of the study, sample and sampling technique, instrument for data collection, validation of the instrument, reliability of the instrument, method of data collection, method of data analyses and decision rule.
Research Design
The design for this study is descriptive design survey which aimed at investigating the laboratory facilities available to schools and its effect on science students’ performance in science subjects Ilorin South Local Government Area of Kwara State.  
Population of the Study 
The population of the study consists of all Senior Secondary Schools two (SSII) and three (SSIII) students and science teachers in the public and private secondary schools in Ilorin South Local Government Area of Kwara State.

Sample and Sampling Technique
The sample size for the study consists of two hundred (200) students randomly drawn from five (10) schools in Ilorin South L.G.A of kwara state which were selected using purposive sampling techniques. This was used mainly because the research focused on biology and biology laboratory facilities in secondary school, therefore, the science students (SSII-SSII) are the only respondents suitable for the research. In purposive sampling, specific elements which satisfied some predetermined criteria are selected. So, for the purpose of this study, the biology students in Senior Secondary Schools in Ilorin South Local Government Area of Kwara State were selected for this study.	 
Research Instrument 
The researcher developed an instrument to elicit information from the respondents. The instrument was a close - ended structured questionnaire. The questionnaire was developed in line with the modified four-point Likert scale of Strongly Agreed (SA) Agreed (A) Disagreed (D) and Strongly Disagreed (SD) in accordance with the three research questions rose for the study. The questionnaire consists of two sections; Section A contains brief information of personal data of the respondents, while section B comprised of 12 items of YES/NO in B1 12 items of always, occasionally, rarely and never in B2 and 5 items in B3 which was made up of 29 items statements in which the respondents are expected to tick (W) as appropriate to them.
Validity of the Instrument
 The research instrument will be validated by three experts: two from department of Biology and one expert from measurement and evaluation Department, kwara state College of Education Ilorin Kwara State. They will be asked to examine the items in terms of clarity of instruction to the respondents, proper warding of the items and appropriateness and adequacy of the lems in measuring what they are supposed to measure. The valuators corrections and recommendations will be used to prepare the final copy of the questionnaire.
Reliability of the Instruments
According to Olu (2015) reliability of an instrument refers to the degree to which the instrument consistently measures what it is supposed to measure. Rose (2021) stated that reliability is the stability, dependability, predictability of the test and method been used. To determine the reliability of the instrument, a test re-test technique was employed. This was administered to twenty (20) respondents outside the targeted sample. The interval between the 1st and 2nd administration was two weeks. Cronbach Alpha formula was used to calculate the reliability of the instrument and the reliability coefficient of 0.878 was obtained.
Method for Data Collection
The researcher visited the sampled schools with an introductory letter seeking the permission of the principals to carry out the collection of data on the research work. The administration and the collection of the instrument were carried out by the researcher with the assistance of the assigned biology teachers by the school’s principal.  The laboratory facilities were check to see the Level of Availability of Biology Laboratory Facilities and equipment that the school has was distributed to the students as well as questionnaire was administered to sampled students in the selected schools in order to test the understanding of Biology Laboratory facilities. After sorting out the scores, the data were analyzed based on class and gender. 
Method of Data Analysis
Responses from the questionnaire were tabulated according to the information the researcher sought to establish. Simple percentage and mean method were made use of to summarize the frequency of the responses and to measure the validity of the research questions raised during the investigation.
CHAPTER FOUR
RESULTS AND DISCUSSION
This chapter presents analysis and findings of the study as set out in the research method. The study attempted to evaluate the laboratory facilities and its effect on biology students’ performance in Ilorin South Local Government Kwara State. The data was gathered exclusively with the questionnaire as the research instrument. The questionnaire was designed in line with the objective of the study. One hundred copies of questionnaires were distributed among Senior Secondary School Students in Ilorin South Local Government Area Kwara State.





Table 1: Gender and Class Distribution of Respondents
	Variables 
	Frequency (n=100)
	Percentage
        (%)

	1
	Male
	44
	44

	2
	Female
	56
	56

	
	Total
	100
	100

	
	SS 2
	60
	60,0

	
	SS 3
	40
	40.0

	
	Total
	100
	100


Source: Field Survey, 2019
The table 1 revealed the demographic information of the respondents based on gender and class. Out of 100 respondents, 44% were male while 56% were female. The table also revealed that 60.0% of the respondents were in SS2 and 40.0% were in SS3 respectively. 
Research Question 1: Are there adequate biology laboratory facilities in senior secondary schools in Ilorin South Local Government Area of Kwara State?
Table 2: A descriptive table showing available and non-available of laboratory facilities in Ilorin South LGA Senior Secondary Schools
	S/N
	ITEMS
	Available 
	Not available
	 Mean 
	Std. D

	1
	Thermometer
	85%
	15%
	0.85
	12.75

	2
	Microscopes
	83%
	17%
	0.83
	14.45

	3
	Skeleton. (Model)
	82.0%
	18.0%
	0.82
	14.76

	4
	Demonstration table and chair
	98%
	2%
	0.98
	19.6

	5
	Litmus paper
	99%
	1%
	0.99
	9.9

	6
	Test tube and Racks.
	88%
	12%
	0.88
	10.56

	7
	Beaker
	88%
	12%
	0.88
	10.56

	8
	Safety googles
	98%
	2%
	0.98
	19.6

	9
	Stirring rod
	99%
	1%
	0.99
	9.9

	10
	Bunsen burner
	100%
	0%
	1
	0

	11
	Tripod stand
	91%
	9%
	0.91
	81.9

	12
	Evaporating dish
	80%
	20%
	0.80
	16

	       N= 100                      
       AVAILABLE = 90.9% 
      AVERAGE NOT AVAILABLE 9.4% 
      Average Mean= 0.9092

	


 	 
From table 2, availability of equipment in laboratory 85% of the respondents agreed with the availability of thermometer. 83% of respondents agreed with availability of microscopes. In item 3, 82% of the respondents agreed with availability of skeleton (Model). Item 4 shows that 98% agreed with availability of Demonstration chair and table. Item 5 reveals that 99% of respondents agreed with availability of litmus paper, Item 6 reveals that 88% of the respondents agreed with availability of test tubes and racks, Item 7 reveals that 88% of the respondents agreed with availability of beakers, Item 8 reveals that 98% of the respondents agreed with availability of safety googles, Item 9 reveals that 99% of respondents agreed with availability of stirring rod, Item 10 reveals that 100% of respondents agreed with availability of Bunsen burner, Item 11 reveals that 99% of respondents agreed with availability of tripod stand, Item 12 reveals that 99% of respondents agreed with availability of evaporating dish. This finding therefore indicated that thermometer, microscopes, skeleton (model), demonstration table and chair, litmus paper, test tube and racks, beaker, safety googles, stirring rod, Bunsen burner, tripod stand and evaporating dish are the laboratory facilities available with the range between 82% to 100% for teaching and learning of biology subjects in senior secondary schools in Ilorin south local government area of kwara state. Based on the foregoing interpretation and analysis, it becomes clear that items 1,2,3,4,5,6.7,8,9, 10, 11 and 12 are accepted as there are adequate biology laboratory facilities in senior secondary school in Ilorin South LGA senior secondary schools.
Research Question 2: Do students make use of laboratory facilities in learning of biology subjects in Ilorin south local government area of kwara state?
Table 3: A descriptive table showing extent of usage of laboratory facilities in learning of biology subjects



	S/N
	ITEMS
	Always
	Occasionally
	Rarely
	Never
	Mean 
	Std. D

	13
	Thermometer
	74%
	8%
	10%
	8%
	2.48
	0.677

	14
	Microscopes
	30%
	39%
	15%
	16%
	1.83
	0.877

	15
	Skeleton. (Model)
	62%
	20%
	10%
	8%
	2.36
	0.639

	16
	Demonstration table and chair
	20%
	60%
	10%
	10%
	1.90
	0.739

	17
	Litmus paper
	69%
	12%
	10%
	9%

	2.41
	0.679

	18
	Test tube and Racks.
	46%
	40%
	7%
	7%
	2.25
	0.686

	19
	Beaker
	64%
	28%
	7%
	1%
	2.55
	0.563

	20
	Safety googles
	 50%
	38%
	8%
	4%
	2.34
	0.707

	21
	Stirring rod
	50%
	20%
	18%
	12%
	2.08
	0.770

	22
	Bunsen burner
	21%
	71%
	5%
	3%
	2.10
	0.682

	23
	Tripod stand
	65%
	25%
	10%
	0%
	2.55
	0.641

	24
	Evaporating dish
	62%
	19%
	15%
	4%
	2.39
	0.667

	                         N= 100                              Average Mean= 2.71    



From table 3, showing the extent of usage of equipment in biology laboratory 74% of the respondents agreed to always use thermometer in Item 13. 30% of respondents agreed to always use microscopes. In item 15, 62% of the respondents agreed to always use of skeleton (Model). Item 16 shows that 20% agreed to always use Demonstration chair and table. Item 17 reveals that 69% of respondents agreed to always use litmus paper, Item 18 reveals that 46% of the respondents agreed to always use test tubes and racks, Item 19 reveals that 64% of the respondents agreed to always use f beakers, Item 20 reveals that 50% of the respondents agreed to always use safety googles, Item 21 reveals that 50% of respondents agreed to always use stirring rod, Item 22 reveals that 21% of respondents agreed to always use Bunsen burner, Item 23 reveals that 65% of respondents agreed to always use tripod stand, Item 24 reveals that 62% of respondents agreed to always use evaporating dish. This finding therefore indicated that thermometer, microscopes, skeleton (model), demonstration table and chair, litmus paper, test tube and racks, beaker, safety googles, stirring rod, Bunsen burner, tripod stand and evaporating dish are the laboratory facilities always used with the range between 60% to 70% for teaching and learning of biology subjects in senior secondary schools in Ilorin south local government area of kwara state. Based on the foregoing interpretation and analysis, it becomes clear that items 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 and 24 are accepted as student make use of laboratory facilities in learning of biology subject in Ilorin South LGA of Kwara State.


Research Question3: What is the students’ perception of their level of academic performance when laboratory facilities are used?
Table 4: A descriptive table showing the perception of students on their academic performance when laboratory facilities are used
	S/N
	ITEMS
	SA
	A
	D
	SD
	MEAN
	Std. D

	25
	The use of laboratory facilities for biology practical stimulates creativity, curiosity and critical thinking towards biology subjects.
	
58%
	
30%
	
5%
	
3%
	3.15
	0.85

	26
	The use of laboratory facilities promotes student engagement with scientific method
	38%
	40%
	12%
	10%
	3.10
	0.61

	27
	Laboratory facilities encourage active learning and promote problem solving skills in biology subjects
	50%
	25%
	20%
	5%
	2.97
	0.56

	28
	The use of laboratory facilities develops students’ interests, attitudes and value
	58%
	22%
	15%
	5%
	3.12
	0.81

	29
	Demonstration in the laboratory with adequate facilities promotes socio-academic interaction among learners and their teacher.
	64%
	13%
	19%
	4%
	3.10
	0.61

	                N=100                Average Mean= 3.10                        SD= 0.55
                                           Agreed = 95.2%              Disagreed = 4.8%



The result in table 4 revealed the student perception on their level of academic performance when laboratory facilities are used. the average mean of 3.10 which is considered to be above the cut-off mean of 2.50. 58% strongly agreed with, 30% agreed, 5% Disagree and 3% Strongly disagree item 25 The use of laboratory facilities for biology practical stimulates creativity, curiosity and critical thinking towards biology subjects while. 38% strongly agreed with, 40% agreed, 12% Disagree and 10% Strongly disagree item 26 The use of laboratory facilities promotes student engagement with scientific method. 50% strongly agreed with, 25% agreed, 20% Disagree and 5% Strongly disagree item 27 Laboratory facilities encourage active learning and promote problem solving skills in biology subjects. 58% strongly agreed with, 22% agreed, 15% Disagree and 5% Strongly disagree item 28 The use of laboratory facilities promotes student engagement with scientific method. 64% strongly agreed with, 13% agreed, 19% Disagree and 4% Strongly disagree item 29 Laboratory facilities encourage active learning and promote problem solving skills in biology subjects. The student perception on their level of academic performance when laboratory facilities is further seen in the mean scores of 3.15, 3.10, 2.97, 3.12 and 3.10 respectively. The finding therefore indicated that availability and adequate use of laboratory facilities stimulate creativity, curiosity, critical thinking, promotes students’ engagement with scientific method, encourage active learning and promotes socio-academic interaction among learners and their teachers in teaching and learning of biology subjects in senior secondary schools in Ilorin South Local Government Area of Kwara State.
Discussion of Findings
	Research Question This finding therefore indicated that thermometer, microscopes, skeleton (model), demonstration table and chair, litmus paper, test tube and racks, beaker, safety googles, stirring rod, Bunsen burner, tripod stand and evaporating dish are the laboratory facilities available for teaching and learning of biology subjects in senior secondary schools in Ilorin south local government area of kwara state. The finding of this study is in contrast with the findings of Okoli and Osuafor (2010) who reported that almost all the required biology laboratory resources are not available in the schools. Among the resources they reported not available are: flask, tripod stand, models, fire extinguishers, filter papers, litmus papers, test tube stands and   laboratory assistant, wall charts and dissecting kits. Furthermore, the finding is also in contrary with the findings of Mohanty (2007) who reported in his work on essential facilities for quality Bio-biology teaching in Secondary schools was undertaken to analyze the status of Bio-biology education in Secondary of Orissa. 
Research Question 2 revealed that the available laboratory facilities such as thermometer, microscopes, skeleton (model), demonstration table and chair, litmus paper, test tube and racks, beaker, safety googles, stirring rod, Bunsen burner, tripod stand and evaporating dish are constantly used in teaching and learning of biology subjects in senior secondary schools in Ilorin south local government area of kwara state.. This finding against the finding of Onwachu (2011) who reported in her research work on Biology teacher’s perception on the utilization of material resources as a way forward for effective Biology education that material resources in Biology are rarely available in Secondary Schools and the available ones were rarely utilized.
Research Question 3 revealed that adequate use of laboratory facilities by students and teachers in teaching and learning of biology subjects stimulate creativity, curiosity, critical thinking, promotes students’ engagement with scientific method, encourage active learning, and promotes socio-academic interaction among learners and their teachers, hence, a better performance in biology subjects. This finding is in agreement with earlier findings by Pwal (2000), Rebecca (2010) and Udo (2011). According to Pwal laboratory    equipment    enhances    learners'    scientific understanding and interaction, with events and objects of performance of scientific interest' which in turn influences the performance of learners. Exposing students to adequately equipped laboratory leads to activity-based lesson in which case individuals will be able to actively participate and interact, thereby engaging in knowledge construction and acquisition of biology process skills and scientific attitudes. Furthermore, the finding is also in line with Okafor (2000), Adeyemi (2008), Cynthia and Megan (2008) and Ado (2009) who in their various reports asserted significant relationship between available laboratory facilities and performance of students in the SSCE. This implies that the availability of laboratory facilities will positively enhance meaningful teaching and learning that will translate into better performance of students in the secondary schools. This of course should not be in isolation with other factors such as the effective utilization of the facilities, teaching methodology, teacher-student ratio, learning environment to mention but a few which will compliment it to bring the desired goal.








CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
This chapter presents the Summary of the Findings, Conclusion, Recommendation, Limitation of the Study and Suggestion for Further Studies.
Summary
The study revealed that there are available laboratory facilities such as that thermometer, microscopes, skeleton (model), demonstration table and chair, litmus paper, test tube and racks, beaker, safety googles, stirring rod, Bunsen burner, tripod stand and evaporating dish with the exception of microscope and fire extinguisher in senior secondary schools in Ilorin South Local Government area of Kwara state. Therefore, to ensure students’ performance in biology subjects, more laboratory facilities such as microscope and fire extinguisher need to be made available in various schools to enhance students’ better performance in biology subjects. The study also revealed that laboratory facilities such as evaporating dish, micrometer screw gauge, demonstration table and chair, periodic chart, spring balance, test tube and racks, skeleton (model), beaker, ammeter, filter paper and tripod stand are frequently in use with the exception of microscope and fire extinguisher during teaching and learning of biology subjects. The study also revealed that the use of laboratory facilities stimulate creativity, curiosity, critical thinking, promotes students’ engagement with scientific method, encourage active learning and promotes socio-academic interaction among learners and their teachers in teaching and learning of biology subjects.
Conclusion
Based on the summary of the findings, the following conclusions were made;
One of the findings revealed that 90.9% laboratory facilities and equipment’s are available for teaching and learning of biology subjects in schools. From the point above, the researcher concluded that laboratory facilities are available for teaching and learning of biology subjects in senior secondary schools in Ilorin South Local Government area of Kwara State.
From the findings, it was revealed that laboratory facilities and equipment’s are constantly in use for teaching and learning of biology subjects. From this point, the researcher concluded that laboratory facilities are constantly in use for teaching and learning of biology subjects in Ilorin South Local Government area of Kwara State.
Finally, one of the findings revealed that 95.2% the use of laboratory facilities stimulate creativity, curiosity, critical thinking, promotes students’ engagement with scientific method, encourage active learning and promotes socio-academic interaction among learners and their teachers in teaching and learning of biology subjects. The researcher therefore concluded that the use of laboratory facilities stimulate creativity, curiosity and promotes socio-academic interaction among learners and their teachers.





Implication of the Study
	The implications of this study on the evaluation of laboratory facilities and their effect on biology students in Ilorin South Local Government, Kwara State, can be wide-ranging and significant for educational stakeholders. Here's an analysis of possible implications
1. Improvement in Academic Performance: Well-equipped laboratories are crucial for the teaching and learning of biology, especially in practical experiments that enhance students’ understanding. If the evaluation reveals that facilities are 
2. Informed Policy-Making: The results of the study could provide data for policymakers at the local government or state levels to make informed decisions about funding, upgrading, or building laboratory facilities.
3. Teacher Preparedness and Training: The study could highlight the need for additional teacher training on the use of laboratory equipment. Even if facilities are available, teachers need the skills to effectively guide students in practical work.
4. Effect on Student Engagement and Interest: Students who have access to functional, well-maintained laboratories are likely to be more engaged in their biology studies. If facilities are poor, students may develop a disinterest in the subject, potentially leading to reduced enrollment in biology-related fields.
5. Equity in Education: The study could reveal disparities between schools within the same local government area. If some schools are found to have better facilities than others, it could call attention to the need for more equitable distribution of resources.
Recommendations
The following recommendations were offered based on the findings of this study:
1. Government should provide more laboratory facilities to schools in Ilorin South local government area of kwara state to bring about effective participation of students and teachers in biology subjects.
1. Teachers and students should be encouraged to make use of the available laboratory facilities judiciously to enhance better performance in biology subjects.
1. Unavailable facilities should be improvised to achieve the best in the teaching and learning of biology subjects. This will boost students’ active participation in biology related practical.
Limitations of the Study
[bookmark: _Toc148228033]The study was limited to secondary schools in Ilorin South LGA, Kwara State. While this provides a detailed picture of the local context, it may not be fully representative of the situation in other parts of Nigeria. The study involved 100 biology students. While this provides a good snapshot of the local situation, a larger sample size could have provided more statistically robust results and allowed for more detailed subgroup analyses. Furthermore, much of the data, particularly on availability and usage of laboratories facilities and equipments, was based on self-reports from students. While valuable, self-reported data can be subject to biases and may not always accurately reflect actual behaviours or outcomes.
Suggestions for Further Study
1. The study was restricted to only secondary school biology students in Ilorin south local government only, studies should be made on other schools in other local government in order to make a more robust generalization on the evaluation of laboratories facilities and perceived effects on students’ academic standard in biology subjects.
2. The perception of students in other sciences courses like chemistry, physics should be draw closer so that comparison can be made, suggestions follow and integrate the differences so as to have a single solution towards online approach to all science related subjects. 
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APPENDIX
EKITI STATE UNIVERITY, ADO-EKITI
In Affiliation with
KWARA STATE COLLEGE OF EDUCATION, ILORIN
FACULTY OF EDUCATION
 DEPARTMENT OF BIOLOGY EDUCATION
Dear Respondent,
[bookmark: _Hlk162828598] I am a student of the above-named institution and I am carrying out research on Evaluation of Laboratories facilities and its perceived effects on students’ academic standard in biology subject, in Ilorin south local government Kwara State. The information gathered will be used for the purpose of the research and will be treated with almost confidentiality.
Thanks for your cooperation.
								Yours Faithfully
					ABDULGANIYU AYOMIDE ISLAMIYYAH

Section A: PERSONAL DATA (BIO DATA)
1. Sex: Male (   ) Female ( )
2. Class: S.S 1(     ) S.S 2 (    ) S.S 3 (    ) 
SECTION B
Please tick (√) of this option that most appropriately described your opinion
KEY
B. I.	Yes, No
B. II.	Always, Occasionally, Rarely, Never
B. III.	SA - Strongly Agree, A - Agree, D- Disagree, SD- Strongly Disagree 
Equipment’s available in the laboratory
	S/N
	ITEM
	YES
	NO

	1
	Thermometer
	
	

	2
	Microscopes
	
	

	3
	Skeleton. (Model)
	
	

	4
	Demonstration table and chair
	
	

	5
	Litmus paper
	
	

	6
	Test tube and Racks.
	
	

	7
	Beaker
	
	

	8
	Safety googles
	
	

	9
	Stirring rod
	
	

	10
	Bunsen burner
	
	

	11
	Tripod stand
	
	

	12
	Evaporating dish
	
	



Usage of laboratory facilities in teaching and learning of Biology 
	S/N
	ITEMS
	Always
	Occasionally
	Rarely
	Never

	13
	Thermometer
	
	
	
	

	14
	Microscopes
	
	
	
	

	15
	Skeleton. (Model)
	
	
	
	

	16
	Demonstration table and chair
	
	
	
	

	17
	Litmus paper
	
	
	
	

	18
	Test tube and Racks.
	
	
	
	

	19
	Beaker
	
	
	
	

	20
	Safety googles
	
	
	
	

	21
	Stirring rod
	
	
	
	

	22
	Bunsen burner
	
	
	
	

	23
	Tripod stand
	
	
	
	

	24
	Evaporating dish
	
	
	
	



Perception of their level of academic performance when laboratory facilities are used
	S/N
	ITEMS
	SA
	A
	D
	SD

	25
	The use of laboratory facilities for science practical stimulates creativity, curiosity and critical thinking towards science subjects.
	
	
	
	

	26
	The use of laboratory facilities promotes student engagement with scientific method
	
	
	
	

	27
	Laboratory facilities encourage active learning and promote problem solving skills in science subjects
	
	
	
	

	28
	The use of laboratory facilities develops students’ interests, attitudes and value
	
	
	
	

	29
	Demonstration in the laboratory with adequate facilities promotes socio-academic interaction among learners and their teacher.
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