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Abstract
This study is survey of Biology topics that is hard-to-teach and hard-to-learn contents in the Nigeria Secondary School Biology Curriculum.  The study is a descriptive research of survey type which the researchers purposively selected eighty-six (86) secondary school students and six (6) secondary schools teachers from six selected secondary schools. Three research questions were raised to serve as the guide for the study. Three research questions were generated and answered descriptively with statistical mean and standard deviation. Findings from the study revealed five topics that biology students find difficult to learn, these topics are sexual reproductive system (2.71 mean score), basic ecological concept (2.67), supporting tissue & system (2.59), Variation, Adaptation for Survival and evolution (2.55). Those topics that biology students find hard-to-learn include. The identified hard-to-teach concepts in Nigeria Biology curriculum content include Genetics (the science of hereditary, 1.67), ecology of population (1.67), Aquatic & Terrestrial habitants (1.67), Nutrition, Photosynthesis, and Food Substance (1.50). Some of the identified reasons for the hard-to-teach and hard-to-learn contents includes lack of instructional materials and wideness in the content of identified topics (3.17) mean score and lack of laboratory and the facilities (2.88). the result therefore led to the following recommendations; government to employ qualified and experienced biology teachers for effective teaching and learning of biology in senior secondary schools, provision of instructional materials by government or through improvisation by the teachers at secondary level and need to make the subject content of senior secondary school biology curriculum more contemporary, meaningful and interesting for the students.  
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CHAPTER ONE
INTRODUCTION
Background to the Study
Learning difficulties are often one of the unavoidable parts of the learning process. This seems particularly so because of complex conceptual learning. Challenges in the learning process are however, particularly difficult to detect and respond to in educational environments where growing classes and teachers are unable to provide nuanced and personalized feedback and support to help students overcome their difficulties (Lodge, Kennedy, Lockyer, Arguel & Pachman, 2018). Several factors may be a contributor to learning difficulty among student some of which include, teachers related factors, school environment related factors, learners’ factors and parental factors (As'ad, Sudira & Hasrian, 2021). 
The process of learning or acquiring knowledge, skills, values, morals, beliefs, and habits is referred to as education. The term education is derived from the Latin words Educare and Educatum. The former means to bring up and the latter denotes the art of teaching and training. Thus, in simple terms, education can be defined as a method or practice that aims at teaching an individual a new skill or new principles (Kundus, 2020). To provide and obtain education, several steps are involved which includes teaching, training, discussion, research, storytelling, and similar other interactive activities (Wikipedia, 2020). 
In the view of Uopeople.edu (2022), education means studying in order to obtain a deeper knowledge and understanding of a variety of subjects to be applied to daily life. Education is not limited to just knowledge from books, but can also be obtained through practical experiences outside of the classroom. Therefore, education can be both formal, semi-formal and informal through the method of teaching which is called pedagogy. Formal education is achieved through educational institutions such as preschool, primary school, secondary school, colleges, and universities. However, informal education comes from self-directed learning, evidence-based learning, open learning, and electronic learning. Education in any form reforms the life of an individual and the society as a whole (Team Leverage Edu., 2018). 
Education is one of the factors that most influences an individual and societies. In addition to providing knowledge, education enriches culture, spirit, values and everything that characterizes human beings (Gonzalez, 2022). Education is necessary in all aspects of human life in order to achieve better levels of social welfare and economic growth; to level economic and social inequalities; to promote the social mobility of people; to access better levels of employment; to raise the cultural conditions of the population; to expand the opportunities of young people; to invigorate the civic values that strengthen the relationships of societies; for democratic progress and the strengthening of the rule of law; for the promotion of science, technology and innovation (Gonzalez, 2022).
Formal educational system in Nigeria is made of three inter-related components namely; the curriculum, polices and resources (Udofia, 2021). The curriculum is a standards-based sequence of planned experiences where students practice and achieve proficiency in content and applied learning skills (Rhode Islam Department of Education (RIDE, 2021). Curriculum is the central guide for all educators as to what is essential for teaching and learning, so that every student has access to rigorous academic experiences. The structure, organization, and considerations in a curriculum are created in order to enhance student learning and facilitate instruction. Curriculum content includes the necessary goals, methods, materials and assessments to effectively support instruction and learning (Rhode Islam Department of Education, 2021)
Ali, Hayatu and Badau (2015) opined that, for effective implementation of any curriculum, teachers with requisite qualification or formative experience are keys to curriculum transaction with the targeted learners. The subject teacher is the most important facilitator of learning who is equipped as a problem-solver in learning difficulties through the use of simplified, interest sustaining and learning motivating strategies (Okunloye, 2014).
In curriculum development and implementation, the learners are  important as well as the teachers for determining the utilization of the curriculum objectives. More importantly, for a subject like Biology which deals with the study of life and plants and serve as one of the science subjects taught at the senior secondary school level. It is necessary to ascertain learners’ perceptions of the learning ability of the subject as well as those contents that teachers find difficult to teach in the curriculum. 
The content of senior secondary school Biology curriculum was designed to teach the composition of plants and animal (Akinola, 2014). Therefore, Biology isdefined as the branch of science that involves the study of life. Biology is such a broad field whose contents is covering the minute working of chemical inside the cells, to broad scale concept of ecosystem and global climate change. Biology covers all the life processes such as movement, respiration, nutrition, irritability, growth, excretion and reproduction. The life processes are characteristics of all living things either plant or animal regardless of races and geographical distributions (Akinola, 2014). According to the National Policy on Education (FRN, 2013), learning of Biology will provide the students with suitable laboratory and field skills in biology, meaningful and relevant knowledge in Biology, scientific knowledge that is applicable, in health, agriculture, personal and community daily life matters and development of functional scientific attitudes.
According to the West African Senior Secondary School Certificate Examinations’ Curriculum (2004-2008), the justifications for inclusion of Biology in the Senior Secondary School curriculum includes; understanding of the structures and functions of living organisms as well as appreciation of nature; acquisition of necessary laboratory and fields’ skills in order to carry out and evaluate experiments and project in Biology; acquisition of necessary scientific skills like observing, grouping and interpreting Biological data; acquisition of relevant knowledge in biology needed for future and advanced studies in biological sciences; acquisition of scientific attitudes for problem solving; and ability to apply biological principles in everyday life in matters that affect personal, social, environmental, community health, and economic problems (Akinola, 2014). 
The achievement of these goals as identified will be impossible if there are still contents in biology that are hard to teach and hard to learn by students. Some of the difficult topics identified by scholars like Cimer (2012), and Finely, Stewart and Yarroch (2015) include protein synthesis, cell divisions, hormonal regulations, Medellin genetics, evolution, and organ physiological processes. Cimer (2011) argued that many concepts or topics in biology, including water protein synthesis, respiration and photosynthesis, gaseous exchange cells, mitosis and meiosis, organs, physiological processes, hormonal regulation, oxygen transport, genetics, genetic engineering, and the central nervous system were be perceived as difficult to learn by secondary school students.
Researchers attributed several factors to the likelihood of such difficulty. Some of these could be a learner factor, teachers factor, environmental factor, curriculum content among many. A teacher’s factor could be Biology teacher who skipped a topic or could not handle well a topic as a results of lack of adequate preparation and too much of familiarity with the topic. Some teachers even find it difficult to upgrade their knowledge on a particular topic and such teachers tends to use their long time lesson note. Student’s factors that contribute to difficulty in learning could be bad attitudes, lack of learning materials, loss of focus during learning and truancy among many. 
A study conducted by Handipraytino, Muhlis and Kusmiyati (2019) revealed that some factors contribute to difficulty encounter in teaching and learning of Biology. Some of these factors include biological materials presented in abstract form, using text books which contain examples that are strange to students in teaching and learning process, overload of the learning material by the curriculum, biology lessons that rely so much on the power of memory, as well as styles and methods of teaching the students that are not in accordance with the maternal being taught. There may be other factors such as the abstract nature of the topic, and the lack of adequate instructional materials. 
Thus, if some biology topic are hard to teach for teachers in Senior Secondary Schools and some concepts are difficult to learn as perceived by students, then, there is a need to investigate such topics and identified them in order to proffer a solution. It is against these prevailing circumstances that the researcher have decided to carry out a survey on the present study which is identification of hard-to-teach and hard-to-learn contents in the Nigeria senior Secondary School Biology curriculum. Gender and school type will be considered as moderating variable to find out if there is a significant difference between the students and teachers gender as relate to the topic under study. The findings would also verify if school types and location has any thing in common with the hard-to-teach and hard-to-learn concept in the Nigeria Senior Secondary School Biology curriculum content. 
Statement of the Problem 
Secondary school students’ performance in biology as observed by Moses (2016) are not satisfactory to stake holders involved and the reasons for such performances is that, some topics in biology is yet to be properly comprehended by students. While several researches has been conducted in other countries of the world in relation to biology topics perceived as difficult, and pupils’ learning challenges, very little research of this nature has been carried out in Nigeria as there are scanty of literatures that are related to the topic both online and in the school library.  
The West Africa Examination, Council (WAEC, 2016) report indicated that, despite the popularity of Biology as a subject, students still repeatedly performances poorly. One of the causes of poor performance of Biology students in external examination might be because some teachers intentionally skip some biology topics due to the incapacity to handle the topic (Anidu & Udoh, 2021).  Abe and Owoeye (2016) opined that once teachers have difficulty in understanding certain biology topics, such topics will be difficult to explain to students, hence such teacher is likely to avoid such topics and students are likely not to understand the area of the biology curriculum not taught by the teachers and the students may even not prepare well for external examination in such topics. These might lead to poor performance in the senior secondary certificate examination as the syllabus and questions are based on the senior secondary education curriculum
 Consequently, some students go into examination without prior contact with certain topics that usually come out in the examination, while some students formed negative attitudes towards learning, many of them lack adequate motivation from parents and the school environments (Anidu & Udoh, 2021). Some students even have challenges of learning materials like biology textbooks, writing materials and access to laboratory and appropriate instructional materials. All these accumulates together to make some topics in Nigeria biology curriculum content to be hard-to-learn by secondary school students. The ultimate outcome is that the students who were not properly taught by teacher and those who find learning difficult would often come out with poor results (Anidu & Udoh, 2021).
The research of Ogenevwede (2012) and Chukwuemeka and Dorgu (2019) revealed that Ecology, Skeletal system of plants, Genetics and Hereditary as hard-to-learn topics by biology students in secondary schools across Nigeria. Consequently, Abimbola in Abe and Udor (2016) study on “Teachers’ perceptions of important and difficult Biology content in Secondary Schools in Ilorin West LGA, Kwara State found that, the biology content areas perceived by teachers to be important belong to what can be called “Applied Biology”. The study also found out that biology content areas perceived as difficult by teachers to teach belong to “Pure Biology”. Examples of Biology topics perceived as difficult to teach included Ecology, Chromosome’s, Cellular, Respiration, Growth and Heredity. In line with this, Ariyo (2014) argued that, educators generally assume that whatever teachers consider as very important content, they are likely to be taught well. What is perceived difficult will probably not be taught. In a centralized educational system where the curriculum is more or less handed down to teachers, they have little or no choice than to teach all the topics. 
Many educationists shift the blame on teachers related factors such as method of teaching adopted by teachers and lack of funds from the government to provide quality textbooks (David, 2015). But the researcher of this work observed that, the problem of poor performance of students in Biology is a share responsibility of both the teacher and the students. It is true that most senior secondary school students find some topics hard to learn, but another salient truth is that some teachers of the subject also found some content of Biology curriculum hard-to-teach. It is on this background that the present study tried to identify hard-to-teach and hard-to-learn contents in the senior secondary school Biology curriculum with a focus on Ilorin West LGA, Kwara State, Nigeria.
Purpose of the Study
	The purpose of this study is to identify those Biology topics that are difficult to teach by teachers and Hard to Learn by among Secondary School Students in Ilorin West LGA, Kwara State, Nigeria. Specifically it sought to: 
i. Identify topics in Biology curriculum which Senior Secondary School Biology teachers find hard to teach
ii. Identify topics in Biology curriculum which students in Senior Secondary School find hard to learn
iii. Find out the reasons that are responsible for hard-to-teach and hard-to-learn topics in Nigeria Senior Secondary School Biology curriculum


Research Questions
1. What topics do teachers find hard to teach in the Nigeria Senior Secondary School Biology curriculum?
2. What biology topics do students find hard to learn in the Nigeria Senior Secondary School Biology curriculum? 
3. What are the reasons responsible for hard-to-teach and hard-to-learn topics in Nigeria Senior Secondary School Biology curriculum? 
Significance of the Study
	This study will be significant and important because of the anticipated information it would provide to the following stake holders in the field of education; the students, Biology teachers, counselors, curriculum planner & developers, school administrators and future researchers in the field of education. 
	Through the result of this study, biology students in senior secondary schools would be able to pin point their major problems in learning Biology most especially, they will find out the difficult to learn topics and what they can do to improve. In addition, the students would further understand the implication of their wrong perception concerning some topic in Nigeria secondary school curriculum. The learner of Biology would see the need to positively change their orientation, attitudes and effort towards the learning of Biology as these factors (i.e orientation, attitude and efforts) contributes greatly to students’ achievement.
	The finding of the study is also hope to serve as eyes opener to Biology teachers in secondary schools. They too would get the list of those topics that teachers of Biology generally find difficult to teach. They will be able to know the cause of difficulty in teaching and receive recommendations on what they can do to improve the teaching of such concept. This is because, a topic that teacher can not adequately teach will be difficult for students to comprehend and no learning take place until the result is seen from the learners. 
	Furthermore, counselors would get the understanding of students physiological attitudes towards learning of biology. It will widen there understanding to several wrong perceptions students have concerning the learning of Biology. Hence, they would understand how to counsel and handle students. The recommendations from this research work would help curriculum planner to see if there is need to introduce need things that can make teaching and learning of Biology in secondary schools to be simpler to teach and learn by teachers and students respectively. 
	The school administrators would understand what is ailing the subject and would help in putting up enabling learning environment and providing necessary support and be able to put up mechanisms towards improved teaching and learning of the subject e.g. providing time, space, materials and moral support. The study would also be useful to other researchers in the field of education. The result of the findings could serve as a supplement to the existing literature on the same study area and would also provide a rich ground for further research based on the gaps left out by this study
Delimitation of the Study
	The geographical scope would cover secondary schools in Ilorin West LGA of Kwara State. The content scope of this research work is hard-to-teach and hard-to-learn content in senior secondary school biology curriculum. The researcher will involve senior secondary school students in penultimate years that is Senior Secondary School two and three (SS II & III) classes as the sample For the research work. The independent variable is hard-to-teach and hard-to-learn content of Biology curriculum and the dependent variable is identification of hard-to-teach and hard-to-learn topics in Nigeria Senior Secondary School Biology curriculum. 
Definition of Terms 
Learning: the acquisition of knowledge or skills through study, experience, or being taught.
Identification: This is the act of establishing the identity of curriculum contents as either hard-to-teach or as hard-to-learn (Zeidan, 2020)
Hard-to-teach: This refers to curriculum contents that biology teacher finds difficult to clearly express to the learner (Lazarountiz & Penso, 2018).
Hard-to-learn: This refers to contents of biology curriculum that pre-service biology teachers finds difficult to comprehend (Oscan, 2020).


Biology curriculum: This the blueprint that provides the description of all experiences that students taking Biology are exposed to in the school
Gender: male and female students who serve as sample for this survey 
Instructional strategies: these are techniques biology teachers used to deliver or teach in class 

CHAPTER TWO
LITERATURE REVIEW
	This chapter the review of related literature on the current study titled “identification of Hard-to-teach and Hard-to-learn contents in the Nigeria secondary school Biology curriculum”. It is discussed under the following sub-headings: 
· Theoretical framework 
· Biology Curriculum in Nigerian Secondary Schools 
· Identification of Difficult Concepts in Biology Curriculum in Secondary Schools 
· Factors that affect Students Achievements in Biology 
· Empirical Review
· Appraisal of Literature Reviewed
Theoretical Framework for the Study 	
	This study is premised constructivism theory. Constructivism is an approach to learning that holds that people actively construct or make their own knowledge and that reality is determined by the experiences of the learner (Elliott, Kratochwill, Cook, & Travers, 2020). The theory believes in personal construction of meaning by the learner through experience, and that meaning is influenced by the interaction of prior knowledge and new events. Constructivism's central idea is that human learning is constructed, that learners build new knowledge upon the foundation of previous learning. This prior knowledge influences what new or modified knowledge an individual will construct from new learning experiences (Phillips, 2019).
	Additional notion of the theory is that learning is an active rather than a passive process. The passive view of teaching views the learner as ‘an empty vessel’ to be filled with knowledge, whereas constructivism states that learners construct meaning only through active engagement with the world (such as experiments or real-world problem solving). Information may be passively received, but understanding cannot be, for it must come from making meaningful connections between prior knowledge, new knowledge, and the processes involved in learning (McLeod, 2019).
	The constructivist theory posits that knowledge can only exist within the human mind, and that it does not have to match any real world reality (Driscoll, 2020).Learners will be constantly trying to develop their own individual mental model of the real world from their perceptions of that world. As they perceive each new experience, learners will continually update their own mental models to reflect the new information, and will, therefore, construct their own interpretation of reality (McLeod, 2019).
	Typically, this continuum is divided into three broad categories: Cognitive constructivism based on the work of Jean Piaget, social constructivism based on the work of Lev Vygotsky and radical constructivism (McLeod, 2019).  According to the Graduate Students Instructor Teaching and Resource Center (2015), cognitive constructivism states that knowledge is something that is actively constructed by learners based on their existing cognitive structures. Therefore, learning is relative to their stage of cognitive development. Cognitivist teaching methods aim to assist students in assimilating new information to existing knowledge, and enabling them to make the appropriate modifications to their existing intellectual framework to accommodate that information.
	Consequences of constructivist theory are that:
· Students learn best when engaged in learning experiences rather passively receiving information.
· Learning is inherently a social process because it is embedded within a social context as students and teachers work together to build knowledge.
· Because knowledge cannot be directly imparted to students, the goal of teaching is to provide experiences that facilitate the construction of knowledge (Buffalo.edu., 2023).  
	The application of this theory in relating to this study is that, if through learning is an active process that involve the active participation of both teacher and learner of biology, there is no way such learning would take place if either or both party involved sees any of the concept in Biology as difficult. In addition, the theory also posits that knowledge can only exist within the human mind, and that it does not have to match any real world reality as indicated by Driscoll (2020), hence, the moment a learner identify certain concepts to be difficult, learning cannot take place. 
	This theoretical framework is also appropriate because it clearly explains why learners of Biology would fail to understand the difficult biological concepts as their complexity bears no relationship with the student’s existing knowledge. Simply put, the difficulty that characterise some biological concepts or topics will cause a failure on the part of the student to construct their ideas or meaning of these concepts as the relevant knowledge is absent. Construction of meaning depends upon the already existing knowledge in the learner and their experience with the learning environment.
Biology Curriculum in Nigerian Senior Secondary Schools
	According to Yusuf, Yahayaharuna, Idis and Goma (2020), the history of science curriculum in Nigeria indicated that before and after independence in 1960, the curriculum was characterized by so many defects which called for a strong need for improvement. Among the defects is the fact that the curriculum was incapable of producing for the nation, individuals with the right orientations capable of salvaging the nation. The content aspects of the curriculum were a combination of disjointed topics in each of the science subjects with no unifying concepts to make both teaching and learning easily attainable. In the junior classes, it was General Science with the topics merely selected from the sciences. In the upper classes, the topics taught were geared towards passing of external examinations and so did not appear to meet the needs of the society (Yusuf, Yahayaharuna, Idis & Goma, 2020).
	The teaching of science courses was by recitation, which violates sound learning (Bajah, 2014). The trend in science teaching and learning changed by 1967, when the Ford Foundations, through the Federal Ministry of Education, helped to establish the Comprehensive Education Study and Adaptation Centre (CESAC) at the University of Lagos. The aim was to study the nation’s system of education, identify its defects and devise original solutions. Science teaching and learning in schools from then focused more on the needs of the learners and the society at large (Okunloye, 2016). The 1969 National curriculum conference marked the beginning of a significant change in the teaching of science in the country. The National Policy on Education, which is the outcome of the conference, declared the general aim of primary, secondary and tertiary education levels as to pursue effective science and technology programmes which would enable the citizenry adapt to the rapid techno-scientific development of the nation (Federal Ministry of Education, 2014).
	According to Okunloye (2016), many international and national bodies were also involved in the reviewing and revising of the science curriculum, which include International Institute for Education Planning (IIEP) of the UNESCO, International Council of Scientific Union (ICSU), International Council of Association for Science Education (ICASE) among others. The National Professional body that was involved include Sciences Teachers Association of Nigeria (STAN), inaugurated on 30th November 2013. The activities of this body were geared towards the advancement of science education in Nigeria. Another national agency that played an important role in development of science curriculum is the Curriculum Development Council (CDC) of the Nigerian Educational Research and Development Centre (NERDC) established by decree No. 53 of December, 2015 (Bajah, 2014). Emerging from the efforts of the curriculum centres and those of the professional bodies are different science curricula in different subject areas, channelled to meet the needs of the individuals.
Teachers’ competence is measured by their ability to practice their profession successfully and that they must have control of the knowledge and principles upon which their practice is embedded. The variable outlined in Minnesota Attitude Inventory (MAI) according to Wiggins as recorded in Udofia (2021), for effective science teaching include:  use of good judgment, knowledge of subject matter, tolerance and good temper, instructional delivery approach, interest in student progress, good disposition, cultured and refinement, frankness and creativeness.
	As noted by Akinnodi (2020), the curriculum of biology is strategized to meet the common requirements of all schools students. Biology as a course is aimed at contributing to the broad view of science. Ajayi (2018) regarded curriculum implementation as putting the curriculum into work for the attainment of the objectives for which the curriculum is designed. Omotayo (2017) regarded curriculum implementation as the task of interpreting the curriculum document into the operating curriculum by the collective effort of the students and other concerned. Mkpa (2017) said no matter how sound the curriculum of any subject is planned, designed and documented, if it is not appropriately implemented, the curriculum may not accomplish its goal and objectives.
	The teaching and learning of Biology in Nigeria as indicated in the National Policy on Education (FRN, 2014), stated some of the measures that should be taken to ensure qualitative education. It also stated, among others, that; Educational activities shall be cantered on the learner for maximum self-development and self-fulfilments; Modern educational techniques shall be increasingly used and improved upon at all levels of the educational system; the educational system shall be structured to develop the practice of self-learning. It further stated in specific terms, that secondary education shall; offer diversified curriculum to cater for the differences in talents, opportunities and future roles; -inspire its students with a desire for self-improvement and achievement of excellence; raise a generation of people who can think for themselves; respect the view and feelings of others.
	In addition, the Federal Government stated the objectives in the core curriculum for the senior secondary Biology (FME, 2014). They include the preparation of students to acquire; adequate laboratory and field skills in biology. Meaningful and relevant knowledge in biology. The ability to apply scientific knowledge to everyday life in matter of personal and community health and Agriculture; Reasonable and functional scientific attitude. A closer look at the National Policy on Education shows that there is a need to look into the process of teaching and learning that is going on in our schools in relation to methods and strategies that are used in the delivery of the content. This calls for a teaching technique that will help the learner to maximize self-development; to develop the habit of self-learning; create in the learner ability to think for himself and that is why the researcher feels it is necessary to investigate the use in the teaching of biology in senior secondary schools.
	Most characteristics of Locally Administered Project fit into the requirement of the federal government. In accordance with the Biology objectives stated above, any Biology curriculum activity intended for senior secondary school must make room for individual differences and students full participation in its execution. Also the student is to learn to work and think in a scientific manner as the first and most important consequence of his/her studies. By implication, it means that as far as a possible the teaching and learning in Biology classes should be child-cantered, so that the activities of the child would have the most important educative influence on the child. Children learn best by doing and getting actively involved in the learning processes and not by memorization. These goals would seem to be enhanced by individualized method of instruction, of which the Learning Activity Package is one rather than the conventional expository method of instruction (Yusuf, et.al, 2022).
Identification of Difficult Concepts in Biology Curriculum in Secondary Schools 
	Onyegegbu, (2018), conduct a study on using new technologist in creating excellent in biology laboratory and find out that secondary school students find it very difficult to understand the concept of plants skeletal system. Supporting this finding, Ndu, Okeke and Igbojinwaekwu (2015) stated that Senior School Two (SSII) students were unable to score above 50% in test on transverse sections of monocotyledonous and dicotyledonous roots, stems and leaves. Duyilemi (2019) was in disagreement with the findings of by observing that the concepts of genetics and hereditary were perceived to be the most difficult topics in Biology by Senior School students in Nigeria. 
	The study carried out by Chukwuemeka, Igbojinwaekwu and Theresa (2018) on the biological concept perceived by Senior School students to be very difficult to comprehend. He found that ecology was perceived to be very difficult for Senior School students to understand in Delta Central Senatorial District of Delta State, Nigeria.
	Ndu, Okeke, Igbojinwaekwu (2013) found that skeletal system of plants was perceived to be very difficult to understand by Senior School students; Duyilemi (2019) found that genetics and hereditary were biological topics perceived to be very difficult to understand by Senior School students in south western Nigeria. Onyegegbu (2018) carried out similar study in Delta Central Senatorial District and found that ecology was the biological topic perceived to be very difficult to understand. 
	The study conducted by Çimer (2012) reported that there were five topics that are perceived as most difficult to learn by students in Biology subjects. Those topics were material cycles, endocrine systems, aerobic respiration, cell division, as well as genes and chromosomes. The study conducted by Tekkaya et al. (2021) informed high school students perceive hormonal, gene and chromosomal, mitosis and meiosis, nervous system, and Mendelian genetics as topics that are difficult to learn.
	In addition, the respiratory system and circulatory system in humans are also reported as the topics that is considered the most difficult to learn by high school students. Etobro & Fabinu (2017) who did research on senior secondary students in Lagos States, Nigeria also reported that students often have difficulty studying five major topics in Biology subjects. Those topics are nutrient cycling in nature, ecological management, conservation of natural resources, pest and disease in plants agriculture, and reproductive systems in plants. 
Factors that Affect Students Achievement in Biology 
	According to Adeyemi (2018), science subjects in secondary schools comprises of three major subjects; chemistry, physics and Biology. These three are core subjects in secondary school curriculum. In other words, Biology as the study of life, structure, function, growth, origin, evolutions distributions, interrelationships, problems such as diseases, and adaptation of living things. Longman Dictionary of contemporary English (2018) defined Biology as the scientific study of living things; a natural science concerned with the study of life and living organisms, including their structure, function, growth, origin, evolution, distribution and taxonomy.
	Several factors affectstudents’ performance in Biology. According to Lebata and Mudau (2014) observation, most learners perform below average due to lack of motivation and interest. They also identified nonchalant attitude of students and teachers in the Senior Secondary Schools towards certain concepts in the Biology curriculum as accounts for poor performance in the subject. Also,  it was reported that teaching strategies, student attitudes, lack of learning resources, along with student learning habits as causes of difficulty students experienced in learning some topics in Biology
	Furthermore, Nwagbo and Obiekwe (2020) findings identified several factors that contribute to the level of difficulty in the teaching and learning of science. These include teaching methodology, lack of qualified teachers, school setting (location), students’ ability and teachers’ effectiveness. Okebukola (2012) referred to these factors as barriers. Dinah (2013) revealed that availability of textbooks, laboratory apparatus and other learning resources contribute significantly to the performance of students in Biology examination.
	Çimer (2012) points out five main reasons why Biology was difficult to learn. Those reasons were the nature of the topic, teacher teaching styles, ways of learning and students habit, negative feelings  and  student  attitudes  on  some biological  topics,  and  lack  of  learning resources. Muspikawijaya (2017) identified the causes of students' learning difficulties in Biology to include; low learning intensity, teacher centered teaching strategies & facilities and less learning infrastructure supporting the learning process of Biology
	Agboghoroma and Oyovwi (2015) in their workidentify teaching method engaged by biology teachers. The study noted the use of concept-mapping instructional strategy as more effective and superior to the regular teaching method (Conventional teaching method) in improving students’ achievement in Biology. This is based on the fact that the strategy will make Biology teachers to adequately plan, prepare for lessons and present lessons that will enhance learning.
	Dinah (2013) added that students’ attitudes to learning also contribute to students’ performance in Biology. Students with a positive attitude towards the subject register better performance than those who had a negative attitude. Those with a positive attitude are motivated to work hard and this is reflected in the good marks scored in the examination. 
	Research by Daworiye, Alagoa, Enaregha and Ere-masi (2015) affirmed six most important factors inhibiting effective teaching and learning of biology in secondary schools. These include: in-sufficient teaching and learning resources, lack of well-equipped laboratories, students’ poor communication skills, poor students’ attitude to biology, non-conducive classroom environment and overloaded biology curriculum. Teachers’ lack of the knowledge of subject matter and inadequate motivation were among the factors also listed as inhibitory to the effective science teaching and learning. Ibole (2020) stated the lack of infrastructural facilities, overload curriculum, lack of training programmes/workshops and lack of skills in handling difficult concepts as factors that contribute to the problems of teaching biology.
	Ndihokubwayo (2017) noted that the inadequacy of laboratory equipment contributes to poor quality teaching and learning. Nzabalirwa and Nkiliye (2012); Nizeyimana and Nkiliye (2015), postulated that lack of sufficient instructional materials are among the factors that have lowered the quality of teaching and therefore students' performance. A study conducted by Handipraytino, Muhlis and Kusmiyati (2019) revealed that biological materials presented in abstract form, using text books which contain examples that are strange to students in teaching and learning process, overload of the learning material by the curriculum, biology lessons that rely so much on the power of memory, as well as styles and methods of teaching the students that are not in accordance with the maternal being taught. There may be other factors such as the abstract nature of the topic, and the lack of adequate instructional materials.  
	According to Ibitoye and Fape (2020), the poor achievement in biology was traced to poor usage of instructional materials for biology teaching and learning, poor state of infrastructural facilities; large class size, poor teaching methods and unqualified teachers are related factors that affects students performance in biology. Accordingly, Okebukola (2021) noted the poor state of laboratory facilities and inadequate use of instructional materials as contributed to the wheel of students achievement in biology in the senior secondary schools.  Moreover, researchers like Bagabe (2015) Pearson (2014), Sibomana (2014) reported the medium of instruction as a driving factor for lower students' performance.
	Bennett (2018) attributed the challenges or difficulties students faced when learning topics they perceived as difficult to complex scientific terms and language. The fact that students were put off by the special vocabulary meant that there would be communication breakdown leading to failure to grasp concepts on the part of the students. This situation arose if the teacher did not help the students conceptualize the terms associated with that particular topic. Bennett (2018) also suggested that there were some teachers who failed to use the associated terms simply because they too were not comfortable with the vocabulary in question. The implication is that the inability of the teachers to explain ‘specialist vocabulary’ surrounding biological concepts was an indication of their inadequacies.
	Bennett (2018) further noted that, the abstract nature of the difficult topics in biology and the fact that they were taught theoretically, make students found getting the concepts a big challenge. It was clear from Bennett (2018) study that teachers of biology did not conduct practical work to enhance and concretize students’ understanding. However, the biology teachers claimed that although they were willing to conduct practical work, the schools lacked suitable laboratory equipment or apparatus and the necessary materials. This means that the teachers seemed to admit that, if it had not been for the paucity of the laboratory equipment and materials the learning challenges would not have been what they are today. On the contrary, the findings of Bennett (2018) showed that it was not the lack of laboratory equipment or apparatus that caused the failure to conduct practical work on the part of the teachers in all cases but the fact that some teachers are incompetent with regard to conducting practical work. Some teachers lacked necessary practical skills to conduct meaningful practical work.
Hadiprayitno, et al (2019) study presented several reasons related to students’ difficulties in learning biology. These reasons include biological material presented in an abstract form, using textbooks in the learning process by using examples that are by students to understand, the overload of material charged by the curriculum, classroom management that does not support students to enjoy learning biology, biology lessons that rely too much on the power of memory, style and methods of teaching teachers that are not in accordance with the material being taught.
Hadiprayitno, et al. (2021) attached the problem of students’ wrong perceptions of some concepts in Biology with inadequate supply of teaching and learning resources such as chemicals, charts, apparatus, models, local specimens, laboratories, textbooks, and libraries led to poor performance in Biology. Irregularities related to the teacher of Biology such as irregularity in administration of practical, class discussion, teachers not allowing students to ask questions, teachers not giving prompt feedback on assignments or exams, by not making the Biology subject interesting and teachers not conducting demonstration during practical.
In summary, factors that affect students’ achievement in biology to teachings approach, students related factors, teachers related factors, the availability and usage of instructional materials, availability of laboratory and apparatus. Other factors may include abstract nature of the concepts and the poor teaching strategies as pointed Etoboro and Fabinu, Fauzi and Mitalistani (2018).
Empirical Review 
Cimer (2012) investigated the perceived difficult topics among secondary school biology students. A questionnaire that contained open-ended questions were used for data collection. Data was analyzed both qualitatively and quantitatively. The results showed that five topics were considered difficult by the students sampled. These topics include Hormones (Endocrine system), Matter cycles, Aerobic respiration, Cell division and Genetics. Among these topics only Aerobic respiration and Endocrine systems were not considered difficult by the student’s sample for the present study. Cimer (2012) further investigated what makes those biology topics difficult and found that the absence of visual materials and the teachers’ styles of teaching were responsible. as such he recommended the used of visual materials and laboratory method in teaching of biology. 
Ampadu (2012) examined students’ perception of their teachers’ teaching methods on how it impacted on their learning experiences. The study revealed that students’ perception of their teachers’ teaching varies as the results established that both teacher – centred and student – centred teaching approach were used by some teachers. The results of the study revealed that teachers’ action and inaction impact positively or negatively on students’ learning experience as the majority of the respondents reported that their learning experiences are to a larger extent controlled by the teacher.
Abe and Owoeye (2015) carried out a study to find the difficult topics as perceived by biology teachers in secondary school in Ondo state. Purposive samples of 32 teachers from 20 secondary schools which comprised 15 public school and 5 private schools were used for the study. 41 biology topics were listed for the respondents in a closed ended questionnaire, out of which the teachers perceived 22 to be difficult. The perceived difficult topics included Circulatory systems, Cardiovascular system, Population studies among others. The teachers gave the reasons for the difficulty as the abstract nature of some of the topics and inadequate teaching resources.
In contrary, Hussaini, et al (2015) examined the perception of secondary school students towards Biology as a school subject. The results showed that majority of the students had positive attitude towards Biology. Further finding revealed that there was no significant difference between the attitude of male and female students   in Biology while significant difference was found between the perception of students in private and public secondary schools. 
Etoboro and Fabinu (2017) conducted a study among secondary school biology student in Lagos state, the study was to sought the difficult biology topics as perceived by senior secondary class II student in Education District of Lagos State. Open ended questionnaire was used for data collection. The findings revealed that five major topics were considered difficult by the students. These are Nutrient cycling in nature, Ecological management, Conservation of natural resources, pest and diseases of crops as well as reproductive system in plant. Reproductive systems in plants were not perceived as a difficult topic by the respondents in this present study. 
Igbojinwaekwu and Dorgu (2019) carried a study in Isoko North Local Government Area of Delta State. Recorded of his study have adaptation for survival as topic perceived to be difficult by senior secondary school biology students. 
Appraisal of Literature Review 
	In this study several scholars view as related to research topic was reviewed. Theoretical framework was on constructivist theory. The consequences of the theory as related to the study is that, students of biology learn best when engaged in learning experiences rather passively receiving information, learning is inherently a social process because it is embedded within a social context as students and teachers work together to build knowledge and because knowledge cannot be directly imparted to students, the goal of teaching is to provide experiences that facilitate the construction of knowledge.  
	The history of biology curriculum was traced from the science curriculum as far back as before Nigeria independent in 1960 as reviewed by Yusuf, Yahayaharuna, Idis and Goma (2020). Okunloye (2016) further noted in the study that various bodies such as International Institute for Education Planning (IIEP) of the UNESCO, International Council of Scientific Union (ICSU), International Council of Association for Science Education (ICASE) and professional body like Teachers Association of Nigeria (STAN) contributed immensely to the reviewing and revising as well as development of science and biology curriculum in Nigerian secondary schools. 
	The identification of difficult topics in different zone across the nation was also reviewed under scholars like: Ndu, Okeke and Igbojinwaekwu (2015), Duyilemi (2019), Chukwuemeka, Igbojinwaekwu and Theresa (2018) among others. This was followed by reviewing various factors that determines students’ performance in Biology. Lebata and Mudau (2014) and Umeh (2012) identify lack of motivation and interest, Etoro and Fabinu (2017) reported teaching strategies, student attitudes, lack of learning resources as causes of poor performance. Dinah (2013) identify non availability of textbooks, laboratory apparatus and other learning resources and Muspikawijaya et al.  (2017)  identified the causes of students' learning difficulties in Biology to include; low learning intensity, teacher centered teaching strategies etc. 
	Lastly, empirical studies on topics students and teachers perceived difficult in biology curriculum were reviewed. Studies like that of Cimer (2012), Ampadu (2012), Abe and Owoeye (2015), For instance, Hussaini, Foong and Karmamr (2015) among others find out students perception as relate to variables like gender, school types and socioeconomic status. The results of their individual studies were presented in the study. Most of the reviewed indicated that perception of students about the learning of a biology determine to a greater extent, how such students will achieve success. Some of the studies shows positive attitude of students to learning of Biology in secondary schools.
	Thus, in view of the related literatures reviewed, the researchers aimed at furthering the study on the identification of hard-to-teach and hard-to-learn content in biology curriculum most especially as it relates to the study area which is selected secondary schools in Kwara State. 



CHAPTER THREE
RESEARCH METHOD
	This chapter introduces the methodology that was employed in the study. This included: 
· Research type, 
· Population of the Study,
· Sample and Sampling Techniques, 
· Research Instrument,
· Validation of Research Instrument,
· Procedure for Data Collection 
· Data Analyses Techniques.
Research Type
	Survey design was used for this study. This is because the method used to gather data would be through a structural questionnaire. This approach was adopted in order to make it easy for the researcher to gathered data on the identification of difficult topics in biology curriculum in senior secondary school. 
Population of the Study 
	The population for this study is the entire Biology teachers and students in senior secondary school in Ilorin West LGA, Kwara State. 


Sample and Sampling Technique
	The study makes use of Simple Random Sampling Techniques in selecting ten Secondary Schools in Ilorin West LGA, Kwara State. However, a sample of six (6) Biology teachers and eighty (86) students from SSS II – III class was purposively selected from the ten selected secondary schools making a total of eighty-six respondents.
Research Instrument 
	This study used a single instrument which was a Researcher Designed Questionnaire to gather data from the selected sample. The questionnaire was developed based on the variables of the study and was entitled: “Identification of Hard-to-Teach and Hard-to-Learn Contents in the Nigeria Senior Secondary School Biology Curriculum”. The questionnaire consists of three sections (A, B& C). Section A contained the bio-data while Section B consisted of topics drawn from the National Curriculum. Section C consisted of open-ended items that sought the sources of difficulties in teaching and learning. Four point Likert scale was use for the study. 
Validity of Research Instrument			
	The face and content validity was used to ascertain the validity of the research instrument. One experienced Senior Secondary School Biology teacher ascertained the validity of the instrument. In addition to this, two senior lecturers from the Department Biology Education Kwara state College of Education Ilorin also validated the instrument.


Reliability of Research Instrument 
	The reliability for this study was determined by using test, retest method and the data obtained was analysed with Pearson Product-Moment Correlation Coefficient Statistical tools
Procedure for Data Collection  
	After the validation of the instrument, the researcher with the help of a research assistant took the instrument to the selected schools and sought the permission of the school authority before the administration of the instrument. Thirty minutes was given to each respondents to respond after which it was collected on the spot. 
Data Analysis Techniques 
	Data collected were analyzed descriptively to answer the three research questions raised in chapter one of this study. Mean and Standard Deviation was used to rank the data. Since four likert-scales was used for the statements of the questionnaire, the acceptance criterion is based on 2.50 mean score, hence, any variable below 2.50 were agreed to be not difficult while variable above 2.50 were accepted as difficult.




CHAPTER FOUR 
DATA PRESENTATION AND ANALYSIS
	The chapter presents findings on the hard-to-teach and hard-to-learn contents s in the Nigerian Senior Secondary Schools Biology Curriculum. The results of the findings are presented in tables and further descriptively analyzed.  
Section A: Demographical Information of Respondents 
Table 1: Demographic Representation of Respondents
	Demographic Variable
	Grouping
	Frequency
(Students, N = 86; Teachers, N = 6)
	Percentage (%)

	School type 
	Private 
	38
	41.30%

	
	Public 
	54
	58.69%

	Gender
	Male
	45
	48.91%

	
	Female
	47
	51.09%

	Status 
	Teacher 
	6
	6.52%

	
	Students 
	86
	93.48%

	Class 
	SS 2
	37
	43.02%

	
	SS 3
	59
	68.61%

	Age
	12 and below 
	--
	0.00%

	
	13 – 16
	67
	72.83%

	
	17 - 20
	10
	10.87%

	
	21 – 24 
	8
	8.70%

	
	25 years above  
	7
	7.61%


Source: Field Study (2024)
	The first finding was the analysis of demographical information. From Table 1, respondents from private schools were thirty-eight in number (38) while those from public schools were fifty-four. The percentage of this was 41.39% and 58.69% respectively. Out of these number, 45(48.91%) were male while 47(51.09%) were female, showing more female respondents than male. 43.02% of these students were in SS 2 while 68.61% were senior secondary school students of class three i.e. SS 3. the table further showed that six (6) of these respondents were teachers of biology while eighty-six (86) were students. This gives a total of ninety-two respondents that comprises of teachers and students. 
	The last part of the demographic profile of the respondents was the age distribution of the respondents. From the table, none of the students are below the age of twelve (12). Sixty-seven (72.83%) are students between the age of 13 to 16 years. Ten (10.87%) of the students are age 17 to 20 and eight 8(8.70%) were between the age of 21 to 24. Seven of the respondents who were most likely to be teacher are between the age of twenty-five years and above. The implication of this finding is that, most students in SS 2 & SS 3 are between the age of 13 – 16 years. 


Research Question One: What Biology topics do students find hard-to-learn in the Nigeria Senior Secondary School curriculum?
Table 2: Analysis of Biology Topics that students find hard to learn in the Nigeria Senior Secondary School Curriculum
	S/N
	Statement 
	VD
	D
	SD
	ND
	∑
	
	
	Rank 

	1. 
	Science of Living Things
	9
	7
	13
	59
	86
	1.66
	1.327
	

	2. 
	Classification, Organization of Life 
	17
	14
	16
	41
	86
	2.16
	1.232
	

	3. 
	Nutrition, Photosynthesis, Food Substance 
	3
	15
	29
	41
	86
	1.83
	1.085
	

	4. 
	Agriculture, Food Supply, Population Growth
	8
	10
	32
	38
	86
	1.93
	1.107
	

	5. 
	Basic Ecological Concept 
	22
	24
	23
	19
	86
	2.67
	1.051
	2nd

	6. 
	Functioning Ecosystem 
	14
	16
	33
	25
	86
	2.30
	1.027
	

	7. 
	Ecological Management
	12
	15
	24
	37
	86
	2.10
	1.140
	

	8. 
	Micro-organism & Health 
	9
	13
	28
	39
	86
	1.99
	1.118
	

	9. 
	Cell 
	8
	16
	25
	39
	86
	1.99
	1.118
	

	10. 
	Supporting Tissue and System 
	15
	31
	23
	19
	86
	2.59
	0.966
	3rd

	11. 
	Feeding Mechanics, Digestive System  
	11
	17
	30
	30
	86
	2.18
	1.051
	

	12. 
	Transport System & Mechanism 
	19
	27
	14
	28
	86
	2.52
	1.118
	5th

	13. 
	Gaseous Exchange, Respiratory System 
	14
	9
	22
	43
	86
	2.00
	1.222
	

	14. 
	Excretory System & Mechanism 
	20
	19
	14
	35
	86
	2.37
	1.202
	

	15. 
	Aquatic &Terrestrial Habitation 
	18
	15
	21
	34
	86
	2.28
	1.171
	

	16. 
	Ecology of Population 
	10
	19
	30
	30
	86
	2.20
	1.027
	

	17. 
	Regulation of Internal Environment 
	9
	24
	33
	22
	86
	2.32
	0.927
	

	18. 
	Nervous Co-ordination 
	11
	12
	39
	26
	86
	2.17
	1.003
	

	19. 
	Sensory Receptors and Organs 
	8
	22
	32
	26
	86
	2.22
	0.966
	

	20. 
	Sexual Reproduction System
	20
	34
	14
	21
	86
	2.71
	1.046
	1st

	21. 
	Development of New Organisms, Fruit 
	12
	20
	34
	22
	86
	2.34
	0.966
	

	22. 
	Variation, Adaptation for Survival, Evolution 
	15
	35
	12
	26
	86
	2.55
	1.051
	4th

	23. 
	Genetics: The Science of Hereditary 
	11
	33
	26
	18
	86
	2.52
	0.901
	5th


	
Table 2 shows topics in Senior Secondary Schools National Curriculum that students find-hard-to learn in Biology. Six out of the listed topics are above the criterion point of 2.50, and hence, they are considered difficult to learn by the students. The first identified topic was sexual reproduction system. This have a mean score of 2.71 where twenty (20) of the students considered the topics to be very difficult. Thirty-four (34) considered it difficult and fourteen students considered it to be slightly difficult. The rest of the students, fifteen (15) in number considered it not difficult. Thus the passage of those who considered sexual reproduction hard-to-learn is 82.93%. 
	Furthermore, the students considered basic ecological concept to be difficult. From the table, twenty (22) of the respondents find the very difficult to learn, twenty-four find it hard to learn and twenty-three (23) students find it slightly difficult to learn. The remaining thirteen students find it not difficult to learn. The cumulative of these points makes the point the second in the ranking with the mean score of 2.67.

	Next topic in the National Curriculum that biology students find hard to learn is the supporting tissue and system. The mean score of this topic in Table 3 was 2.59 as fifteen respondents find the topic very hard to learn. Thirty-one (31) students considered it difficult and twenty-three (23) students considered it slightly difficult. The remaining thirteen (13) students do not considered the topic to be difficult.  
Next hard to learn concept of Biology with 2.55 mean score was variation, adaptation for survival and evolution. While fifteen 915) of the respondents considered it very difficult, thirty-five sees is as difficult and twenty-six (26) students find it slightly difficult. Hence, the topic was considered hard to learn by most students in secondary school. The fifth position in the ranking order of mean score was genetics (science of hereditary) and transport system/mechanism. These two topics respectively have 2.52 as the mean score.
The remaining concepts as found in the table were considered not hard to learn because their mean score is below 2.50. Some of these topics that are not difficult to learn with their respective means include; science of living things (1.66), classification & organization of life (2.16), nutrition, photosynthesis & food substance (1.83), Agriculture, Food Supply, Population Growth (1.93), functioning ecosystem (2.30), ecological management (2.10), micro-organism & health (1.99), cell (1.99), etc.  


Research Question Two: What topics do teachers find hard-to-teach in the Nigeria Senior Secondary Schools Biology Curriculum  
Table 3: Analysis of Biology Topics that Teachers find hard to teach in the Nigeria Senior Secondary School Curriculum
	S/N
	Statement 
	VD
	D
	SD
	ND
	SUM
	MEAN 
	Std. Dev

	1. 
	Science of Living Things
	0
	0
	1
	5
	6
	1.17
	1.384

	2. 
	Classification, Organization of Life 
	0
	0
	0
	6
	6
	1.00
	1.500

	3. 
	Nutrition, Photosynthesis, Food Substance 
	1
	0
	0
	5
	6
	1.50
	1.500

	4. 
	Agriculture, Food Supply, Population Growth
	0
	0
	0
	6
	6
	1.00
	1.500

	5. 
	Basic Ecological Concept 
	0
	0
	0
	6
	6
	1.00
	1.500

	6. 
	Functioning Ecosystem 
	0
	0
	0
	6
	6
	1.00
	1.500

	7. 
	Ecological Management
	0
	0
	0
	6
	6
	1.00
	1.500

	8. 
	Micro-organism & Health 
	0
	0
	0
	6
	6
	1.00
	1.500

	9. 
	Cell 
	0
	0
	1
	5
	6
	1.17
	1.384

	10. 
	Supporting Tissue and System 
	0
	0
	1
	5
	6
	1.17
	1.384

	11. 
	Feeding Mechanics, Digestive System  
	0
	0
	1
	5
	6
	1.17
	1.384

	12. 
	Transport System & Mechanism 
	0
	0
	1
	5
	6
	1.17
	1.384

	13. 
	Gaseous Exchange, Respiratory System 
	0
	0
	1
	5
	6
	1.17
	1.384

	14. 
	Excretory System & Mechanism 
	0
	0
	1
	5
	6
	1.17
	1.384

	15. 
	Aquatic &Terrestrial Habitation 
	1
	0
	1
	4
	6
	1.67
	1.384

	16. 
	Ecology of Population 
	1
	0
	1
	4
	6
	1.67
	1.384

	17. 
	Regulation of Internal Environment 
	1
	1
	2
	2
	6
	2.17
	1.118

	18. 
	Nervous Co-ordination 
	0
	0
	0
	6
	6
	1.00
	1.500

	19. 
	Sensory Receptors and Organs 
	0
	0
	0
	6
	6
	1.00
	1.500

	20. 
	Sexual Reproduction System
	0
	0
	2
	4
	6
	1.33
	1.258

	21. 
	Development of New Organisms, Fruit 
	0
	0
	0
	6
	6
	1.00
	1.500

	22. 
	Variation, Adaptation for Survival, Evolution 
	0
	0
	0
	6
	6
	1.00
	1.500

	23. 
	Genetics: The Science of Hereditary 
	0
	1
	2
	3
	6
	1.67
	1.118



Table 3 was the identification of topics that teachers find heard-to-teach in the Nigeria Senior Secondary School Biology Curriculum. From the table, it cannot be said that teachers find any of the topics difficult to teach, this is because all the mean scores are very low and less than 2.50. However, it can be seen from the table that topic like regulation of internal environment is a bit hard for teachers to teach. From the table, while it was find very difficult and difficult by one teacher each, it was seen to be slightly difficult and not difficult by two teachers each. The mean score was 2.17. 
Other topics considered to be a little difficult to teach are listed with their respective mean score: genetics (the science of hereditary, 1.67), ecology of population (1.67), aquatic & terrestrial habitants (1.67), Nutrition, Photosynthesis, Food Substance (1.50), Supporting Tissue and System, Feeding Mechanics, Digestive System, Transport System & Mechanism, all with means score 1.17 each.


Research Three: What are the reasons responsible for hard-to-teach and hard-to-learn topics in the Nigeria senior secondary school biology curriculum? 
Table 4: Analysis of factors responsible for hard-to-teach contents of Senior Secondary School Biology Curriculum in Ilorin West LGA, Kwara State, Nigeria
	STATEMENT 
	SA
	A
	D
	SD
	∑
	
	Std. dev.
	Remark 

	Inadequate and non-availability of suitable instructional materials 
	1
	5
	0
	0
	6
	3.17
	0.764
	Significant

	Wideness in the content of the identified difficult topic(s)
	2
	3
	1
	0
	6
	3.17
	0.957
	Significant

	Short lesson period 
	2
	3
	0
	1
	6
	3.00
	1.118
	Significant

	Complexity in the topic in question 
	1
	3
	2
	0
	6
	2.83
	0.764
	Significant

	Non availability of biology laboratory 
	0
	6
	0
	0
	6
	3.00
	0.500
	Significant

	Lack of adequate preparation of teachers before going to class 
	2
	1
	1
	2
	6
	2.50
	1.258
	Non-significant

	Any tiopic/concept that do not relate o day-to-day living of learners are found difficult to tech 
	1
	1
	1
	3
	6
	2.00
	1.258
	Not significant


 Source: Field Study (2024)
	Several factors were found to be the causes of the difficulty experience by Biology teachers in the teaching of biology. One of such factors is inadequate instructional materials for the teaching of Biology with 3.17 as the mean score. Out of the six (6) teachers that responded to this section, one of them strongly agreed that there are no enough teaching aids materials, the other five (5) agreed with the said statement. Another reason for that makes the subject difficult to teach as identified by the teachers is the wideness in the contents of topics that students perceived hard to learn. While two of the respondents strongly agreed to this, three (3) of them agreed and the remaining one teacher disagreed. The mean score was 3.17. 
	One other reason that makes its seem difficult to teach is the short lesson period allocated for the teaching of biology. Two (2) teachers strongly agreed that the lesson period is short and three (3) teachers agreed. The reaming one teacher disagreed. Lastly is the complexity in the the topic that students perceived hard to learn. 
	The only two factors that the teachers do not considered as the reason for difficulty in the teaching of biology is lack of adequate preparation of teachers before going to class and teaching topics that are not related to day-to-day living. These two points have mean scores of 2.50 and 2.00 respectively. It is in the believe of the sample teachers that there are always adequate preparation before engaging in the teaching of biology and that a topic doesn’t relevant to daily schedule do no not make it hard to teach. 
Table 5: Analysis of factors responsible for hard-to-learn contents of Senior Secondary School Biology Curriculum in Ilorin West LGA, Kwara State, Nigeria
	Item 
	SA
	A
	D
	SD
	∑
	
	
	Remark 

	The teaching method usually engaged by the teacher 
	14
	22
	30
	20
	86
	2.35
	1.020
	Non-Significant

	Inadequate learning materials 
	50
	20
	5
	11
	86
	3.27
	1.292
	Significant

	Teachers using ambiguous terms to explain biology in class 
	33
	22
	11
	20
	86
	2.79
	1.218
	Significant

	Too much of theoretical means of explaining biology in class 
	35
	24
	17
	10
	86
	2.98
	1.139
	Significant

	Students lack of innovation, encouragement and resourcefulness from biology teacher 
	44
	19
	9
	14
	86
	3.08
	1.264
	Significant

	Whenever topic/concepts that do not relate to day-to-day living of learners are being taught 
	39
	32
	6
	9
	86
	3.17
	1.169
	Significant

	Lack of laboratory and practical activities 
	26
	33
	18
	9
	86
	2.88
	1.031
	Significant


Source: Field Study (2024)
Table 5 was the causes of difficulty in learning biology as experienced by biology students in secondary schools. The most identified factors that makes learning of biology to be difficult to learn by biology students in secondary schools is lack of instructional materials. This point was found significant with mean score of 3.27. About fifty (50) respondents indicated that there are no teaching materials in schools, twenty (20) students also agreed to this while the remaining sixteen students disagreed. 
Another most identified factor that contributed to difficulty in learning of biology is lack of innovation, encouragement and resourcefulness from biology teacher. The mean score for this is 3.08 while the standard deviation was 1.264. From the table forty-four (44) of the students strongly agreed that teachers of biology lack innovation, encouragements and resourcefulness. Another nineteen (19) respondents agreed to this while the remaining twenty-three (23) disagreed to the point. Furthermore, lack of laboratory apparatus and practical activities is another significant reason that makes biology hard-to-learn by the students. Out of the eighty-six (86) students, twenty-six (26) and thirty-three (33) strongly agreed and agreed respectively that secondary schools in the study area lack functioning laboratory and as a result students are finding biology hard-to-learn. 


Usages of ambiguous terms to explain biology concepts and focusing attention only on theoretical aspects are two other reasons why biology is hard-to-learn by biology students. These two points in Table 4 are significant with mean score of 2.79 and 2.98 respectively. And last reason to the course of difficulty in learning is the teaching of biology concepts that are not relevant to daily living. The mean of this on the table was 3.17 as thirty-nine (39) respondents strongly agreed. 
Contrary to the listed is the teaching methods engaged by the biology teachers. This was found non-significant with 2.35 mean score. Only fourteen students strongly agreed and twenty-two students agreed that the teaching method usually engaged by their biology teachers makes the subject hard to learn. The higher number of them, fifty (50) in number disagreed. 
Discussion of Findings
	The findings of this study was the investigation on the topics that are hard-to-teach and hard-to-, they are; sexual reproduction system, basic ecological concepts, supporting tissues and system, variation, adaptation for survival, evolution, genetics and transport system & mechanism.  To a reasonable extent, the findings agreed with Cimer (2011) who identified many concepts or topics in Biology to be difficult to learn by Biology students, those topics he identified include water transport in plants, protein synthesis, respiration and photosynthesis, gaseous exchange, energy, cells, mitosis and meiosis, organs, physiological processes, hormonal regulation, oxygen transport, genetics, Mendelian genetics, genetic engineering, and the central nervous system perceived as difficult to learn by secondary school students. 
	The finding also agreed with Etobro and Fabinu (2017) who did research on Senior Secondary Students in Lagos States, Nigeria, also reported that students often have difficulty studying five major topics in Biology subjects. Those topics are Nutrient cycling in nature, ecological management, Conservation of natural resources, Pest and Disease in plants agriculture, and Reproductive Systems in plants
	However, this finding slightly contradict findings of Tekkaya et al. (2014) that secondary school students find Hormones, Genes and Chromosomes, Mitosis and Meiosis, the Nervous system, and Mendselian genetics difficult to learn. It also contradicts Ndu, Okeke, Igbojinwaekwu (2013) who found that skeletal system of plants was perceived to be very difficult to understand by Senior School students. 
	In addition to these are those topics that teachers of biology find hard-to-teach. Some of these topics are Regulation of internal environment, Genetics, and Ecology of population, Aquatic & Terrestrial habitants. These findings collaborate with Abe and Owoeye (2015) who carried out a study to find the difficult topics as perceived by Biology teachers in Secondary School in Ondo state. In his study, forty one (41) Biology topics were listed for the respondents in a closed ended questionnaire, out of which the teachers perceived 22 to be difficult. The perceived difficult topics included Circulatory systems, Cardiovascular system, Population studies among others. The teachers gave the reasons for the difficulty as the abstract nature of some of the topics and inadequate teaching resources.
	Factors responsible for hard-to-teach and hard-to-learn concept of Biology topics as found out in the study are non-availability of suitable instruction, shortage of lesson period, complexity of topics, lack of functioning laboratories, usage of ambiguous terms by teachers when teaching Biology and teaching of Biology only with theoretical methods. These collaborate with Njoku (2014) and Isa (2015) who attributed the causes of difficulty of the perceived difficult topics to abstractness, complexity, misconception of topics, unavailable instructional materials, poor attitude of teachers to teaching, lack of practical classes and poor students study habits. This finding is in consonance with the findings of Zeidan, (2010); who identified the nature of science itself and its teaching methods as well as the Biological level of organization and the abstract level of the concepts as reasons for encountering difficulty in learning Biology. 
	This finding is in agreement with Dinah (2013) who concluded that availability of textbooks, laboratory apparatus and other learning resources contribute significantly to the performance of students in Biology examination.





CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION
Summary
This study examined on the hard-to-teach and hard-to-learn contents in the Nigeria Secondary School Biology curriculum. Three research questions were formulated based on the purpose of the study. The study adopted a descriptive research survey method type. The study population comprises of both teacher and students in ten selected secondary schools in Ilorin West LGA, Kwara State. A purposive sample of 6 teachers and 86 students were selected from the study sample. The research instrument used was a self structured questionnaire. Based on the findings, it was revealed that six topics were identified to be hard to learn by Secondary School Students in the Nigeria senior secondary school curriculum. Those topics area Sexual reproduction system, Basic ecological concepts, Supporting tissues and system, Variation, Adaptation for survival, Evolution, Genetics and transport system & mechanism.  The analysis of all these points rates their mean score above 2.50. Though teachers hardly find topic hard to teach as seen in table 3, however, some topic are identified to be a bit hard to teach by teachers of biology. Some of these topics are; Regulation of Internal environment, Genetics, Ecology of population, Aquatic & Terrestrial habitants etc. 
Based on the findings, it was revealed that factors responsible for hard-to-teach and hard-to-learn concept of Biology topics are non-availability of suitable instruction, shortage of lesson period, complexity of topics, lack of functioning laboratories, usage of ambiguous term by teachers when teaching Biology and teaching of Biology only with theoretical methods.     
Also, the findings showed that six topics were identified to be hard to learn by Secondary School students in the Nigeria Senior Secondary School curriculum. Those topics area Sexual reproduction system, Basic ecological concepts, Supporting tissues and system, Variation, Adaptation for survival, Evolution, Genetics and transport system & mechanism.  The analysis of all these points rates their mean score above 2.50. 
Also, though teachers hardly find topic hard to teach as seen in table 3, however, some topic are identified to be a bit hard to teach by teachers of Biology. Some of these topics are; Regulation of internal environment, Genetics, Ecology of population, Aquatic & Terrestrial habitants etc. 
It was also revealed that factors responsible for hard-to-teach and hard-to-learn concept of Biology topics are non-availability of suitable instruction, shortage of lesson period, complexity of topics, lack of functioning laboratories, usage of ambiguous term by teachers when teaching Biology and teaching of Biology only with theoretical methods.     
Conclusion 
Based on the finding of this study, it could be concluded that out of the twenty three topics listed in the national curriculum contents, the students find six (6) topics hard-to-learn while teachers found only regulation of internal environment difficult to teach. Though there are other topics that may be considered hard to teach from Table 3, but non of them have a mean score that is equal or greater tan 2.50. Adduce for these topics not easy to learn and teach are unavailable instructional materials insufficient time allocation to each the topics, no well-equipped laboratory for practical teaching and the curriculum is too wide for the students to cover by the teachers.
Recommendations 
Based on the findings of this study, the following recommendations were made: 
1. Government should employ qualified and experienced Biology teachers for effective teaching and learning of Biology in Senior Secondary Schools 
2. Adequate instructional materials should be provided by government or through improvisation by the teachers at secondary level.
3. The schools should renovate their Biology laboratories, and Government through grants should restock these laboratories in terms of necessary equipment or apparatus, chemicals, and models and other required teaching and learning materials to ensure effective teaching of Biology in schools.
4. There is a need to make the subject content of Senior Secondary School Biology curriculum more contemporary, meaningful and interesting for the students, reflecting the current developments in the field and relating teaching learning process with daily life issues. 
5. Biology instruction should be supported by qualified textbooks, instructional materials, hands-on, mind-on sessions and observations as well as experiments that actively engage students in learning processes. 
6. Adequate instructional materials should be provided by government or through improvisation by the teachers at secondary level
7. Students should be oriented not to give not to see any topic as difficult 
8. Teachers should handle their teaching profession very serious. 
Limitation of the study 
	The major problem faced is in the course of gathering data through questionnaire was that students were not willing to answer the questions with all sincerity due to reason best known to them. 
Suggestion for Further Studies
	There were issues that emerged from this study which would necessitate further research. Below are some suggestions for further research.
1. An investigation into the impact of the teachers’ qualification on the effective teaching of Biology.
2. The impact of gender difference on the perception of hard-to-teach and hard-to-learn concept in Biology curriculum.
3. Extension of the scope of the study to include other districts within Kwara State and Nigeria at large.
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QUESTIONNAIRE
EKITI STATE UNIVERSITY
IN AFFILIATION WITH KWARA STATE COLLEGE OF EDUCATION, ILORIN.

DEPARTMENT OF BIOLOGY EDUCATION

QUESTIONNAIRE ON IDENTIFICATION OF HARD-TO-TEACH AND HARD-TO-LEARN CONTENTS IN THE NIGERIAN SECONDARY SCHOOL BIOLOGY CURRICULUM
Dear Respondents,
	The Researcher is an undergraduate pre-service teacher from the above named institution and department and currently carrying out a research entitled “Identification of hard-to-teach and hard-to-learn contents in the Nigerian secondary school biology curriculum in Kwara State, Nigeria”. The researcher solicits for your cooperation in responding to the below interrogations which will purposely be used for research only. 
Thanks for your co-operation.
							        Yours Faithfully,
         SOLIU, Muhyideen Abiodun
 							         EKSU/IL/R4/20/0039
SECTION A
Name of School: ………………………………………………………
School Type: Public [   ], 	Private [   ]	
Gender: Male [    ] 		Female [   ]	
Status: Teacher [    ]		Student [    ]
Age: 13 - 16 years [   ] 	17 - 20 years, 	21 – 24 years [    ] 25 years and above [   ]


SECTION B
Kindly indicate by ticking [√] appropriate box to show the level at which each of the following topics in the Nigerian Secondary School Curriculum is hard-to-teach/Hard-to-Learn
KEY Very Difficult = VD, Difficult D, Slightly Difficult SD, Not Difficult ND

	S/N
	Statement
	VD
	D
	SD
	ND

	1. 
	Science of Living Things
	
	
	
	

	2. 
	Classification, Organization of Life 
	
	
	
	

	3. 
	Nutrition, Photosynthesis, Food Substance 
	
	
	
	

	4. 
	Agriculture, Food Supply, Population Growth
	
	
	
	

	5. 
	Basic Ecological Concept 
	
	
	
	

	6. 
	Functioning Ecosystem 
	
	
	
	

	7. 
	Ecological Management
	
	
	
	

	8. 
	Micro-organism & Health 
	
	
	
	

	9. 
	Cell 
	
	
	
	

	10. 
	Supporting Tissue and System 
	
	
	
	

	11. 
	Feeding Mechanics, Digestive System  
	
	
	
	

	12. 
	Transport System & Mechanism 
	
	
	
	

	13. 
	Gaseous Exchange, Respiratory System 
	
	
	
	

	14. 
	Excretory System & Mechanism 
	
	
	
	

	15. 
	Aquatic &Terrestrial Habitation 
	
	
	
	

	16. 
	Ecology of Population 
	
	
	
	

	17. 
	Regulation of Internal Environment 
	
	
	
	

	18. 
	Nervous Co-ordination 
	
	
	
	

	19. 
	Sensory Receptors and Organs 
	
	
	
	

	20. 
	Sexual Reproduction System
	
	
	
	

	21. 
	Development of New Organisms, Fruit 
	
	
	
	

	22. 
	Variation, Adaptation for Survival, Evolution 
	
	
	
	

	23. 
	Genetics: The Science of Hereditary 
	
	
	
	





SECTION C {Teachers Only}
(REASON FOR DIFFICULTIES IN TEACHING)
Kindly tick the level of your agreement to the reasons for difficulty in the teaching of any of the curriculum content as indicated in the above table. 
	S/N
	Statement
	SA
	A
	D
	SD

	24. 
	Inadequate and non availability of suitable instructional materials  
	
	
	
	

	25. 
	Wideness in the content of the identified difficult topic(s)  
	
	
	
	

	26. 
	Short Lesson period 
	
	
	
	

	27. 
	Complexity of the topics in question 
	
	
	
	

	28. 
	Non availability of biology laboratory which can aid the lesson explanation 
	
	
	
	

	29. 
	Lack of adequate preparation of the teacher before going to class  
	
	
	
	

	30. 
	Any topics/concepts that do not relate to day-to-day living of learner are found difficult to teach 
	
	
	
	



Students Only 
(REASON FOR DIFFICULTIES IN LEARNING)
Kindly tick the level of your agreement to the reasons for difficulty in learning of any of the curriculum content as indicated in the above table.
	S/N
	Statement
	SA
	A
	D
	SD

	31. 
	The teaching method usually engaged by biology teachers 
	
	
	
	

	32. 
	Inadequate learning materials 
	
	
	
	

	33. 
	Teachers using ambiguous terms to explain in class 
	
	
	
	

	34. 
	Too much of theoretical means of explaining biology in class 
	
	
	
	

	35. 
	Students’ lack of innovation, encouragement and resourcefulness from the biology teachers 
	
	
	
	

	36. 
	Whenever topics/concepts that do not relate to day-to-day living of learner are being taught
	
	
	
	

	37. 
	Lack of laboratory and practical activities 
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