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ABSTRACT
This study investigates the influence of virtual learning on academic achievement of Biology students a case study KWCOED Ilorin. 
A survey of 195 students from Biology department from NCE I, NCE II, and NCE III. The statistics method used for study was Average weighted responses (AWR). 
The results show that survey of students attitude has influence on their academic Achievement toward Biology The study highlights the need for virtual learning in Biology students of Kwara State College of Education, Ilorin, 
Based on the study, it was recommended that there  should be adequate provision of computer facilities that assist in compelling students to always take advantage of virtual learning.
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CHAPTER ONE
INTRODUCTION
[bookmark: _GoBack]Background to the Study
Teaching is the practice implemented by a teacher aimed at transmitting skills (knowledge, know-how, and interpersonal skills) to a learner, a student, or any other audience in the context of an educational institution. Teaching is closely related to learning, the student's activity of appropriating this knowledge. Gibs (2018)
Concept learning, also known as category learning, concept attainment, and concept formation, is defined by Bruner, Goodnow, & Austin as "the search for and listing of attributes that can be used to distinguish exemplars from non exemplars of various categories". Gibs (2018)
The landscape of education has witnessed a significant paradigm shift with the widespread adopted of virtual learning in response of evolving technological advancement traditional classroom setting have gradually given way to have innovative  digital platform evoluationising the way knowledge is imparted and acquired Smith, D., && Hardaker, G. (2014)
Virtual learning basically involves and application of information and communication technologies (ICT)  at websites. Personal computers (PCs), tablet PCs, cell phones, learning management system (LMS), televisions (TVs), radios and other means to improve teaching and learning processes. E-learning is really a unifying phrase accustomed to explain the areas associated with the internet, web-based instruction and technologies directions (Oye, Sallad, 2010). In that respect, e-learning is substantially becoming a learning strategy in the realms of teaching, practical learning, skills training and development and many corporate functions as evidenced by massive development of web technologies, The integration of technological awareness and learning in higher institutions is today making significant strides towards use of more interactive e-learning strategies to effectively enhance overall achievement of college students and their trained personnel. In many developed economies, several academic institutions make use of extremely interactive learning that directly enhances students' achievement (Salagberu, 2014). In the recent era, technologies have indeed become devices accustomed to get rid of physical obstacles and allow students to learn at anytime anywhere without having physical integration with the instructor. Against this background, e-Learning therefore improves easy access to effective teaching and learning and thus enhancing students academic efficiency
According to Heeger (2013), virtual learning enables students to take similar programs concurrently. Nowadays, educational system have grown to enjoy the reasonable instructions in addition to their learning. Research findings indicate that e-learning systems permit instruction method geared to improve top quality related to instruction and students academic achievement. Ajayí (2014) further elaborate that those private higher institutions have demonstrated remarkable use of virtual learning generally perform quite much better than student counterparts who much rely on use of face-to-face communications and physical interactions with their instructors. Heeger (2017) report shows that higher institutions students who generally participate in online or e-learning achieve far better amounts compared to higher institutions students who examined traditional methods. Due to emergence of advancements in educational technology, teaching and learning. and thus enhancing student academic efficiency virtual learning is currently gaining substantial attention in education and for this reason; several educational institutions are tow pursuing application of electronic learning programs. As such, e-learning is continuously becoming well-established in a number of both private and public education institutions in the world nowadays. Most of these education institutions have become aware of the impacts related to e-learning on students academic achievement.
A broad range of learning approaches exists already, for example, virtual learning, blended learning, and distance leaning which utilize information and communication technology (1CT). The use of ICT can benefit, for example, students in rural areas by having them attend classes as distance learners and motivating them to learn. Regarding this, the potential of e-learning seems very assuring, but because of gaps between developed and developing countries knowledge transfer is not only difficult but also costly. There is little systematic research into the overall effectiveness of e-learning as a learning medium despite the great interest in it, while there is much more work to be done, a variety of e-learning courses aimed at making sustainable development a reality have been developed and demonstrate how e-learning can reach house and if not millions of minds and potentially plant the seeds of change.
According to case studies, there are already a number of virtual learning programs offered in developing countries. These program are developed by various national and international initiatives. The growth of virtual learning programs according to Lockwood & Gooley (2012) is driven by the need for and potential of providing education in less expensive ways, increased access to information, effective laming and greater flexibility.
Within the context of this study, the number of accesses to the virtual learning environment will, in some situations, be considered as an independent variable and the achievement variables will be considered as dependent variables. The search for more and better education has been one of the concerns of almost every country in the world. In this attempt to do the best, great importance has been given to strategies based on information and communication technologies (ICT), in which, over the last years, the digital has taken precedence over the analogue. Therefore, in order to promote and improve teaching and learning within higher education, higher education institutions have adopted learning management platforms hereinafter referred to as Virtual Learning Environments (VLEs). These environments have been used both by institutions directed towards distance learning and by institutions essentially directed towards onsite learning.
The strong implementation of VLEs in higher education institutions justifies the concern with such environments so as to assess their influence on students’ achievement. Consolidating the use of these environments implies their contextualisation within the formal teaching and learning processes as well as questioning their potentialities according to their known and consolidated features, namely the ones associated with traditional onsite classroom learning.
In order to assess the influence of VLEs on students’ achievement,  a study was conducted with the undergraduates of a Portuguese public higher education institution. The main aims of the study consisted of:
Identifying the students’ frequency of access to their institution VLE;
 Assessing the degree of association between the number of accesses to the VLE and the variables related to  students’ achievement;
 Relating the frequency of access to VLEs to students’ achievement.
Statement of the Problem
This study was necessitated by the deplorable state of educational system in Nigeria due to the inadequate modern teaching-learning facilities and infrastructures. Most libraries in Nigerian higher institutions do not possess required audio-visual learning materials and the ones that have are hardly utilized as a result of incessant power outages and sometimes lack of awareness on the part of the students. Formerly, schools depended on the face-to-face classroom teaching and learning experience but the advent of the technology age has brought about gadget that can improve such experiences. Various learning approaches are being put in place to compensate for the problems occasioned by this traditional learning paradigm. One of them has been the online instruction, which has the potential to provide opportunities for reflective and integrating learning outcomes. This approach when utilized provides the students with adaptive personalized e-lcaming experiences because´ it is a practical approach which can be replicated by the students to improve learning outcomes. It involves the use of mobile technologies such as personal digital assistants and MP3/MP4 player and includes the use of web-based teaching materials, computer rooms or web-sites, webinars, collaborative software and other technologies which can enable the students attend lectures without been physically present. Mavins Beacon application for students, e-mail, blogs, wikis, text chart, computer aided assistant, educational animation, simulation, games, learning management software et cetera are other collaborative packages available. On the basis, the statement of the problem is to evaluate the influence of virtual learning on students' academic achievement in COED,Ilorin. Valsamidisa, S. et al (2014)
Purpose of the Study 	
The purpose of this study is as follows:
i. To ascertain how blended learning  improves/enhance  Biology students participation in classroom
ii. To know how the persistence in virtual learning influence students academic achievement of Biology students  of Kwara State College of Education Ilorin
iii. To know how the persistence in virtual learning influence students academic  achievement of Biology students of Kwara Sate College of Education Ilorin 

Research Questions
1. How does the implementation of virtual learning platforms affect the academic achievement of biology students compared to traditional classroom instruction?
2. What are the perceived challenges and benefits of virtual learning in biology education, and how do they impact students' academic achievement?
3. To what extent do factors such as students' engagement levels, technological proficiency, and access to resources influence the relationship between virtual learning and academic achievement in biology?
Research Hypotheses
1. Null Hypothesis (H0): There is no significant difference in the academic achievement of biology students who engage in virtual learning compared to those who receive traditional classroom instruction.
2. Null Hypothesis (H0): Perceived challenges and benefits of virtual learning in biology education have no significant impact on students' academic achievement.
3. Null Hypothesis (H0): Factors such as students' technological proficiency, and access to resources do not moderate the relationship between virtual learning and academic achievement in biology.

Significance of Study
This study has great significance. First of all, the study findings will provide knowledge and information on the impact of Virtual Learning on education and academic achievement of students. It will also provide knowledge and guidelines that may be of help to policymakers. The research is of importance to planners, implementers and recipients of th curriculum to the effect that it could enhance students academic achievement in various academic disciplines. Application of ICT-based teaching and learning in an interactive manner stimulate students" interests to acquire knowledge and apply the acquired knowledge in solving practical life social and economic problems.
Scope of Study
The study is aimed at the impact of virtual learning in improving students' academic achievement in COED, Ilorin, A research of this nature requires adequate time to ensure thorough work, but the time allowed for this study might be limited. Some respondents may net have provided accurate and sincere answers that represent the true situation required for some of the questions in the questionnaire.

Operational Definition of Terms
Influence: is the capacity or power of persons or things role a compelling force on a produce effects on the actions, behavior
Biology: is the science of life or living matter in all its forms and phenomenon  especially with references to origin growth, reproduction, structure and behaviour
Virtual Learning: refers to an  environment where students study a digital based curriculum  taught by instruction that lecturers that lecturer online
Academic performance: is the amount of academic content a students learns in  a specific time period 
ICT: information and communication technology is the mode of education that that support. enhance and optimize and delivery of information
Students:  is a person formally engage in learning especially one enrolled in a school or college
Education: is the act or process of acquiring knowledge especially systematically during childhood and adolescent 
Learning: is a process that leads to change which occurs as a result of experience and increases the potential for improved achievement and future learning 
Teacher: is a someone trained and usually  certified to instruct students in various subjects helping them to learn at grow in a structured educational setting
Attitude: can be define as the way in which a person view and evaluates something or someone
Instructional strategies: is an instructional materials and procedures that enables students to achieve the learning outcome
Motivation: is the process whereby goal directed activities are initiated and sustained 
Higher institution: mean any information technology  education or training product which target individual users corporation organisayon and education institutions 
Impact: Implication of virtual learning in improving students academic achievement in selected Secondary school in Kwara State
Virtual: can be defined as been as specified in power force, or effect through not actually or experience 




CHAPTER TWO
REVIEW OF RELATED LITERATURE

This chapter deals with review of previous literatures and contribution of past scholars on impact of virtual learning in improving students academic achievement. The review is organized under the following sub-heading:
· Concept of Biology
· Concept of Virtual Learning 
· The Role of virtual-Learning on Academic Achievement 
· The Role of Prior Computer Skills on Achievement in virtual  SetupThe Role of Socio-Demographic Characteristics on Academic Achievement
· Concept of Student Engagement (Hours Spent Online/Offline)
· Summary of the Literature Reviewed
Concept of Biology
Biology, study of living things and their vital processes. The field deals with all the physicochemical aspects of life. The modern tendency toward cross-disciplinary research and the unification of scientific knowledge and investigation from different fields has resulted in significant overlap of the field of biology with other scientific disciplines. Modern principles of other fields—chemistry, medicine, and physics, for example—are integrated with those of biology in areas such as biochemistry, biomedicine, and biophysics. (Roger 2015)
Biology is subdivided into separate branches for convenience of study, though all the subdivisions are interrelated by basic principles. Thus, while it is custom to separate the study of plants (botany) from that of animals (zoology), and the study of the structure of organisms (morphology) from that of function (physiology), all living things share in common certain biological phenomena—for example, various means of reproduction, cell division, and the transmission of genetic material. (Roger 2015)
Virtual learning, as a hypermedia centred instructional programme, enables researchers to build a meaningful learning environment by means of the attributes and resources of the World Wide Web (e.g., immediately updating, disseminating, and sharing data).Hence, it not only proposes to enhance and support student learning but also offers an alternative pedagogy for science learning ( Morento et al., 2014). Further, it gives an opportunity for students to control information, access other relevant resources, communicate with peers, and upload any related information to the database if necessary (Castro & Tumibay, 2021). Moreover, it establishes synchronous and/or asynchronous communication (e.g., e-mail, file transfer, discussion and news groups) between students and teachers through interactive web pages, and internet services such as chat rooms (Bell & Fedeman, 2013). Also, it helps teachers record and save the data about students’ learning processes and outcomes. Because web-based learning, online learning, virtual laboratory, and e-learning generally use internet or webpages/sites (Mioduser et al., 2000; Santos & Prudente, 2022), the current paper prefers calling them web-based learning environment (WBLE) that facilitates student learning.
The Virtual learning in Biology also contains several challenges that need to be well-planned and handled before its usage. In view of Torum (2013), three main elements (infrastructure or logistics, educational and economic) directly influence the effectiveness of the virtual learning in Biology or its achievement degree. That is, it requires a solid infrastructure system such as computer hardware and internet connection. Also, since it requests students to have some skills (e.g., the use of computer and internet) and affective features (e.g., self-regulated learning, self-confidence, and responsibility), its efficiency may be limited at some grades or educational levels. Further, because it needs such technological tools as computer, internet connection, software, and hardware, its technological cost increases economic burden in education. For this reason, its pros and cons should be carefully considered to cultivate its fruitfulness.
Concept of Virtual Learning 
Virtual learning is defined as a system based on technology, organization, and management which bestows upon the students the ability to lean via internet and facilitates their learning (Levy, 2016). Virtual learning makes use of telecommunications technology to get information to achieve the teaching and learning objectives (Bowles, 2015). Also Abdullahi. (2015) define virtual learning as acquisition of the disseminated knowledge using electronic devices. it can be said that virtual learning refers to the use of systems of electronic education such as computer, internet, multimedia disks, electronic magazines, virtual newscasts, and etc. whose purposes are to reduce time and expenses and achieve better, faster, and easier learning (Zare et al, 2014). Employment of information and communication technologies in education has created a new node of learning which does not require physical attendance; hence, learning has been made possible in environments other than classrooms (Gibbs, 2018). In this context, some study is reviewed next. Nwachukwu et al. (2013) concluded that e-learning has a positive impact on academic achievements of students. Abdullazeez (2016) in their study at the virtual learning center in Khaje Nasir Toosi University concludes found that the use of e-portfolio significantly improved students' attitude, motivation and academic achievement. Mahmoodi et al., (2015) found that the use of virtual learning in physiology teaching-learning process improves students learning and creativity. Zare et al. (2015) also found that learning and recollection of students who were educated to multimedia methods, is more than learning and recollection of students who were educated in the traditional methods. Review of studies conducted in the field of virtual learning application and its impact on learning and creativity suggests that the use of this teaching method in the teaching-learning process can lead to the effectiveness of training.
Emergence of new theories of teaching and learning bas made the education to shift from being teacher-oriented to being student oriented. Moreover, development and evolution of new communication devices has enabled modern man to use modern methods of teaching and learning and get free from time and space barriers and keep on learning in any time and place according to his needs and demands (Hosseini et al, 2015). The use of electronic technologies has led to the development of educational opportunities and helps students develop their skills. According to studies, the evidence shows that e-learning can have a profound and positive impact on learners' involvement, positive attitudes of teachers, personalized learning, and learners' creativity (Magnoson et al., 2010). Negash & Wilcox (2008), quoted in Mahmoodi et al. (2015), suggest that there are six different types of virtual learning. These six type are presented below:
i. Virtual learning with Physical Presence and without virtual communication (face-to-face)
ii. Virtual learning without Presence and without virtual communication (self- learning)
ii. Virtual learning without Presence and with virtual communication (asynchronous)
iv. Virtual learning with virtual Presence and with virtual communication (synchronous)
v. Virtual learning with occasional Presence and with virtual communication (blended/hybridasynchronous)
vi. Virtual learning with Presence and with virtual communication (blended/hybrid-synchronous)
Different types of e-learning methods have been proposed, but the present study focuses on the second type i.e. self-directed learning method of e-learning. In fact, this type of e-learning is the self-instruction of self- paced method of learning. In this method, the learners use the educational media and take responsibility of learning on their own.
The Role of Virtual Learning on Academic Achievement
 Attitudes concerning e-learning, echoed by scholarly and academic reviews, range from neutral to positive. On one hand, it is noted that e- learning is at least as effective as traditional instructional strategies (Rosenberg, 2003), and that there are no major differences in academic achievement between the more traditional and more technology-oriented modes of instruction (Cavanaugh, 2015). On the other hand, many reviews go further, reflecting a principally positive attitude towards the impact of e-learning (Mayer, 2013). The current piece sought to demystify e-learning by concentrating on how specific e-learning factors (socio-  demographic characteristics, hours spent on-line and prior computer skills) influence individual academic performance.
There is a considerable body of evidence to suggest that different teaching delivery styles can have different degrees of success; as measured in terms of academic results (Emerson & Taylor, 2004). In relation to online teaching, some studies indicate that this medium of delivery has a positive impact on achievement,  for example, Smith and Hardaker (2014). Other studies however, find that greater online teaching has a negative impact on achievement (Johnson, 2015). 
Benefits include offering a variety of new possibilities to learners (Breuleux, Laferrière, & Lamon, 2012), in addition to having a positive effect on students' achievement in different subject matter areas (Chambers, 2013). Other benefits of electronic education include increases in enrollment or time in school as education programs reach underserved  regions, broader educational opportunity for students who are unable to attend traditional schools, access to resources and instructors not locally available, and increases in student-teacher communication. According to Barker & Wendel (2014) students in virtual schools showed greater  improvement that their conventional school counterparts in critical thinking, researching, using computers, learning independently, problem- solving, creative thinking, decision-making, and time management. A study by Calderoni (2012) revealed that academic advantages over traditional classroom instruction were demonstrated by students in Mexico's Telesecundaria program, who were "substantially more likely than other groups to pass a final 9" grade examination" administered by the state; by students taking a Biology by satellite course (Dees, 2014); and by students learning reading and math via interactive radio instruction (Yasin & Luberisse 2013).
Electronic education is not the most effective choice in all situations Students may feel isolated, parents may have concerns about children's social development, students with language difficulties may experience a disadvantage in a text-heavy online environment, and subjects requiring physical demonstrations of skill such as music, physical education or foreign language may not be practical in a technology-mediated setting. Bond (2012) found that distance between tutor and learner in an online instrumental music program has negative effects on achievement quality, student engagement, and development and refinement of skills and knowledge. Virtual school students show less improvement than those in conventional schools in listening and speaking skills (Barker & Wende 2016). Highly technical subjects have also proven to be difficult to teach well online. The Alberta Online Consortium evaluated student achievement on end-of-ycar exams among virtual school students across the province, and found that virtual school student scores in mathematics, and the sciences lagged significantly behind scores of non-virtual school students (Schollie, 2013).
Kearsley (2017) notes that given instruction of equal quality, groups of students learning online generally achieve at levels equal to their peers  in classrooms. Equality between the delivery systems has been well documented over decades for adult learners. Evidence to date convincingly demonstrates that when used appropriately, electronically delivered education-e-learning can improve how students learn, can improve what students learn, and can deliver high-quality learning opportunities to all children" NASBE, 2013). A primary characteristic that sets successful distance learners apart from their classroom-based counterparts is their autonomy (Keegan 1996) and greater student responsibility as is noted by Wedemeyer (2012). A second characteristic that differentiates successful distance leamers from unsucccssful ones is an internal locus of control, leading them to persist in the educational endeavor (Rotter 2015). 
The Role of Prior Computer Skills on Achievement in  virtual Learning Setup
Some learners are better prepared than others to use  virtual learning technologies to facilitate their educational progress; individual "readiness" seems to be a crucial factor in accounting for the success of e-learning applications in education. Looker and Thiessen (2012), in their paper noted that .digital divide for Canadian youth, remarked that access to, and experience with computer technology determine “computer competency'", and that this competency is generally associated with urban resident of higher economic status
Levin and Arafeh (2012) remarked on the differences between students who are highly gifted in the internet usage and those who have had little opportunity to develop their experience with networking tools. Dewar and Whittington (2018) concluded that adult learners' learning styles (as indicated by Myers-Briggs personality types) can predict the pattern of their participation in online courses.
It is interesting to note however, that a key learning-style related factor many in fact be the student's familiarity with the technology. A number of studies have shown that computing experience is a strong predictor of attitudes towards, and also use of, computers and the internet (Atkinson & Kydd, 2017). In effect, the student's learning style may adapt and improve as familiarity with the e-learning medium increases.
The Role of Socio-Demographic Characteristics on Academic Achievement
There have been numerous studies on the relationship between socio-demographic characteristics and academic achievement. Some studies focused on specific socio-demographic Variables and e-learners academic achievement,  characteristics or areas such as gender and learning styles (Blum, 2014), ethnicity and learning styles (Jaju, 2012), academic achievement and learning styles in both Information Technology (IT) and non-, Information Technology (non-IT) subject areas and in distance and contact courses (Aragon, Fowler, 2012), level of educational attainment, Dumber of children in the family, full-time work experience, family income level (Whittigton, 2014), age, marital status, employment status (Conway & Ross, 2016), number of hour employed per week, distance traveled to study centre, learners' previous educational level (Wang & Newlin, 2002).
Studies above established divergent findings. For èxample, for first year programming courses, Thomas (2012) reported that there was a relationship between student learning style and academic achievement,  while Byrne and Lyons (2014) established that no such relationship exists. Also. Woodley and Parlett (2013) found that previous educational level, gender, age and occupation were associated with persistence and academic achievement. Similarly, Powcll et al. (2015) established that marital status. gender and financial stability contributed significantly to distance learners  academic achievement. Conversely, Chacon-Duque (2015), Wang andn Newlin (2012) and Ergul (2014) found that educational level, age, gender, employment status and number of children in the family were not significant predictors of distance learners' academic achievement. Based On the findings from above studies on the relationship between socio- demographic characteristics and academic achievement,  it appears the issue remains inconclusive. Cuneo, Campbell & Harnish (2012) list several individual characteristics that may determine the outcomes of technological interventions: motivation, computer skills, literacy skills, communication skills, and learning styles. Cuneo and Harnish (2012) point out that "quasi- open computer-mediated environments are not safe places for students unsure of their writing skills and knowledge, online learning might not be appropriate for all students". Looker and Thiessen (2012) in their survey of Canadian high school students indicated that females demonstrated less interest (and less confidence) in achieving computer competency. Bryson, Petrina and Braundy (2013) studied "gender-differentiated participation" in British Columbia schools; they noted that the percentage of girls enrolled in technology-intensive courses remains extremely low, while achievement data indicate that those female students vho participate in these courses do better, on average, than male students in these courses. Li (2012) observed that, female students tend to initiate conversations, while male students are more likely to enter the dialogue at later stages and respond to previous discussions. Individual metal cognitive factors are also implicated in student success as Karsenti (2014) points to the relevance of self-direction and self-regulation in university students, concluding, "The main difficulty encountered by students seemed to be their lack of autonomy or the trouble they had in learning by themselves, in managing their own learning". 
Concept of Student Engagement (Hours Spent Online/Offline) 
Research suggests that student academic achievement may be affected by both engagement effects and learning-style effects. Carini et a (2016) found that, although in general, the relationship between engagement and achievement is complex; engagement is positively corelated with student achievement,  Their conclusion is supported by a number of empirical studies: Rodgers and Ghosh (2011) identified that 'effort' (or engagement) levels were highly significant in determining student examination achievement. Although, another study made in an e-learning context (Davies and Graff, 2015) found that online engagement had no statistically-significant impact on examination achievement. Additional studies in this area lave examined the issue of what determines the amount of time that a student spends on virtual learning. Arbaugh (2010) argues that this will depend on the students attitude to the perceived usefulness, and also the ease of use, of this delivery medium. Lt is suggested that students who Spend more time on internet-based courses tend to be the ones who take ore ownership of the learning process, and as a consequence receive the greatest learning benefit (good achievements measured by grades). From this it can be inferred that we might expect to find a significant, and positive, relationship between the level of e-learning engagement and academic achievement.
The ability to effectively manage learning time is an important element in of electronic learner success (Kearsley, 2010). Palloff and Pratt (2015) hinted that interacting in a Web-based course can require two to three times the amount of tine investment than in a face-to-face course. Roblyer (2016) pointed that students who have difficulty managing time are more likely to achieve less in a distance course or drop out altogether. Gibson (2018) pointed out that a key construct relating to distance learners persistence is their self-efficacy for leaning at a distance and that personal perceptions of competence (self-efficacy) are related to learners' perceptions of their ability to manage time effectively.
Students who use their time efficiently are more likely to learn and/or perform better than students who do not have good time management skills. Zimmerman and Risemberg, (2017) opine that seli- regulated learners know how to manage their time because they are aware of deadlines and bow long it will take to complete each assignment. They prioritize learning tasks, evaluating more difficult from easier tasks in terms of the time required to complete them. They are aware of the need to evaluate how their study time is spent and to reprioritize as necessary. The other key achievement-influencing issue relates to differences in student learning styles. These may result in differences in the effectiveness of e-learning delivery methods for individual sub-groups within the student body. Within the learning-styles literature the notion that different learners have different cognitive styles has been widely examined (Klob, 2019). In addition to be general indication, there is a considerabļe support in the literatures for the suggestion that there are identifiable variations in the learning styles of sub-groups within the student population.
Summary of Literature Reviewed
Virtual learning is defined as a system based on technology. organization, and management which bestows upon the students the ability to lean via internet and facilitates their learning (Levy, 2016). Virtual learning makes use of telecommunications technology to get information to achieve the teaching and learning objectives (Bowles, 2015). Attitudes concerning e-learning, echoed by scholarly and academic reviews, range from neutral to positive. On one hand, it is noted that e-learning is at least as effective as traditional instructional strategies (Rosenberg, 2003), and that there are no major differences in academic achievement between the more traditional and more technology-oriented modes of instruction (Cavanaugh, 2015). On the other hand, many reviews go further, reflecting a principally positive attitude towards the impact of e-learning (Mayer, 2013).
Some learners are better prepared than others to use  virtual learning technologies to facilitate their educational progress; individual "readiness" seems to be a crucial factor in accounting for the success of e-learning applications in education. Looker and Thiessen (2012), in their paper noted that .digital divide for Canadian youth, remarked that access to, and competency", and that this competency is generally associated with urban "computer experience with, Computer technology residents of higher economic status.
Thomas (2012) reported that there was a relationship between student learning style and academic achievement,  while Byrne and Lyons (2014) established that no such relationship exists. Also, Woodley and Parlett (2013) found that previous educational level, gender, age and occupation were associated with persistence and academic achievement.

CHAPTER THREE
RESEARCH METHOD
This chapter deals with the description of the procedures used in gathering vital data for the study. It focused on the following sub- headings{
Research Design
Population
Sample and Sampling Techniques
Instrumentation
Validity of the Instrument
Reliability of the Instrument
Administration of the Instrument 
Data Analysis Techniques
Research Design
According to Gay (2008), descriptive research involves collecting data in order to test hypotheses or to answer questions concerning the current status of the subject of the study. The study adopted the descriptive survey research design which was deemed appropriate for collecting information from principals, teachers and students on the impact of virtual learning in improving students' academic achievement in College of Education, Ilorin, This design is deemed suitable as according to Adeyemo (2013), the research design used for this study was descriptive survey method to find out the opinion of sampled population or description or respondent. The justification for using survey research method was to enable the researchers to describe the situation, behavior, opinion or characteristics of people relevant to the study under investigation. This design helped the researcher in the collection of relevant data used to investigate the impact of virtual learning in improving students academic achievement of Biology students in College of Education, Ilorin.
Population of the Study
The target population of this study consists of all Biology combination NCE students in College of Education, Ilorin.
Sample and Sampling Techniques
Sample is a portion of the entire population in the field of educational research. Sample and sampling techniques represent the full population on which research was carried out.  Purposive sampling techniques was used to select all Biology combination in the school of sciences. i.e BIO/ISC & BIO/CSC. Due to class size variation on the two combination, 50 students  on 15 students  randomly selected from BIO/ISC & BIO/ISC combination respectively from NCE 1, 2 and 3. This sample of 195 Biology students shall be used for the study 

Research instrument
The major instrument of data collection for this study is questionnaire. A structured questionnaire with relevant items will be used to gather data for the study. Therefore the instrument will be developed by the researcher and will be titled impact of virtual learning in improving students academic achievement in College of Education, Ilorin. In this regard, the questionnaire will be divided into two sections:
Section A consists of personal data of the respondent such as school, name, sex, education qualification and working experience. The section B tried to seek their opinion on the research problem which is "impact of virtual learning in improving students' academic achievement in College of Education, Ilorin. The responses were scored using 4 liker scale; strongly Agree (SA), Agree (A) strongly disagree (SD), and Disagree (D) respectively
Validity of the Instrument
The research instrument were given to experts in the field of measurement and evaluation, lecturers and finally the project supervisor for proper observation, screening, suggestion and correction to determine the face and content validity of the instrument
Reliability of the Instrument
To determine the reliability of the instrument, a test-re-test method was adopted by administering 20 copies of the questionnaire to students of one of the Institutions that was not part of the sampled of the study within an interval of two weeks. The questionnaire was found to be reliable at 0.05 level of significant.
Administration of the study 
Administration of the instrument was done by obtaining permission from the head of department of Biology. The questionnaires were administered by the researcher herself without sending an errand boy or girl with the help of biology students in each department, the selected students used were  arranged into a classroom and they participated willingly without being persuaded. The students were not allowed to asked questions from each other so as to prevent sharing each other various view. They are given enough time to complete the questionnaires. The researcher waited to collect the questionnaires from the respondents to avoid careless handling which may lead to misplacement 
 Analysis Technique
Data Collected from the study were analyzed using descriptive statistics of frequency counts for the Bio data, while Average weighted responses was need for analyse the research question raised.

CHAPTER FOUR
RESULTS AND DISCUSSION 
Introduction
	This chapter presents the results of analysis from the data collected on influence of virtual learning on academic achievement of Biology students a case study of COED Ilorin.
The chapter is sub-divided into two parts. The first part discusses the frequency distribution analysis of responses relating to the demographic characteristics of the respondents. The second part features influence of virtual learning on academic achievement of Biology students a case study of COED Ilorin.
Demographic Data: Personal Data
Table 1: Distribution of Respondents by Gender
	SEX
	RESPONDENT
	PERCENTAGE

	Female 
	103
	52.8

	Male 
	92
	47.2

	Total
	195
	100


 Survey: Field Survey 2024

The table above shows that 52.8% of respondents are female and 47.2% are males due to the both of respondents involves in virtual learning in Biology in Kwara State College of Education, Ilorin.

Table 2: Distribution of Respondents by Level of Students
	LEVEL
	RESPONDENT
	PERCENTAGE

	100
	57
	29.4

	200
	92
	47.2

	300
	46
	23.4

	Total
	195
	100


Survey: Field Survey 2024
The table above shows that 57(29.4%) respondent were 100 level, 92(47.2%) were number selected for 200 level respondents and 46(23.5) were for 300 level students, respondents involved in virtual learning in Biology in Kwara State College of Education, Ilorin.
Table 3: showing Alternative Responses showing how far the respondent agreed that each statement.
	Alternative 
	

	Strongly Agreed
	4

	Agreed 
	3

	Disagreed 
	2

	Strongly Agreed 
	1


Thus, AWR is given, by the sum of product of the weight and response divided by the number of respondents

Table 4: Showing range of average weighted responses 
	Range of AWR
	Interpretation

	1.00-2.49
	Not Significant (NS)

	2.49-4.0
	Significant (S)



Research Question One: What are the implementation of virtual learning platform the academic achievement of Biology students compare to traditional classroom instruction?
Table 1: Showing average weighted responses implementation of virtual learning platform the academic achievement of Biology students compare to traditional classroom instruction?
	NO
	(4)
	
	(3)
	
	(2)
	
	(1)
	
	AWR
	INTERPRETATION

	1
	101
	404
	63
	189
	21
	42
	10
	10
	3.30
	SIGNIFICANT

	2
	107
	428
	68
	204
	11
	22
	9
	9
	3.4
	SIGNIFICANT

	3
	105
	420
	50
	150
	13
	26
	27
	27
	3.19
	SIGNIFICANT

	4
	115
	460
	17
	51
	14
	28
	13
	13
	2.83
	SIGNIFICANT

	5
	88
	352
	61
	183
	28
	56
	18
	18
	3.12
	SIGNIFICANT

	TAWR
	516
	
	257
	
	87
	
	77
	
	15.84
	



The table above shows the average weighted responses to be greater than 2.49 for five items which stated that the item is significant while item 1,2,3,4 and 5 were significant therefore, there is significant in implementation of virtual learning platform the academic achievement of Biology students compare to traditional classroom instruction.
Research Question Two: What are the perceived challenged and benefit of virtual learning in Biology 
Table 2: Showing Average Weighted response perceived challenge and benefit of virtual learning in Biology and how do they impact students academic achievement 
	NO
	(4)
	
	(3)
	
	(2)
	
	(1)
	
	AWR
	INTERPRETATION

	1
	62
	248
	29
	87
	88
	176
	19
	19
	2.71
	SIGNIFICANT

	2
	66
	264
	110
	330
	5
	10
	41
	14
	3.16
	SIGNIFICANT

	3
	95
	380
	74
	222
	19
	28
	5
	5
	3.30
	SIGNIFICANT

	4
	50
	200
	71
	213
	51
	102
	23
	23
	2.71
	SIGNIFICANT

	5
	128
	512
	34
	102
	14
	28
	33
	33
	3.46
	SIGNIFICANT

	TAWR
	311
	
	319
	
	177
	
	94
	
	15.34
	



The table above shows the average weighted responses to be greater than 2.49 for five item which stated that the item from 1,2,3,4 and 5 is significant therefore, there is significant in perceived challenge and benefit of virtual learning in Biology and how do they impact students academic achievement.



Research Question Three: To what extent do factors such as students engagement levels technological, proficiency and access to resources influence the relationship between virtual learning and academic achievement in Biology?
Table 3: Showing average weighted response students engagement levels technological, proficiency and access to resources influence the relationship between virtual learning and academic achievement in Biology 
	NO
	(4)
	
	(3)
	
	(2)
	
	(1)
	
	AWR
	INTERPRETATION

	1
	85
	340
	59
	117
	38
	76
	13
	13
	3.10
	SIGNIFICANT

	2
	110
	440
	31
	93
	23
	46
	31
	31
	3.12
	SIGNIFICANT

	3
	88
	352
	49
	147
	25
	50
	33
	33
	2.96
	SIGNIFICANT

	4
	101
	440
	63
	189
	21
	42
	10
	10
	2.71
	SIGNIFICANT

	TAWR
	384
	
	202
	
	107
	
	87
	
	12.67
	



The table above shows the average weighted responses to be greater than 2.49 for the five items which stated that the item from 1,2,3 and 4 is significant therefore, there is significant in perceived challenges and benefit of virtual learning in Biology and how do they impact students academic achievement and item two stated that understanding of Computer Language by Students enhance their computer activities during virtual learning
The table above shows the average weighted responses to be greater than 2.49 for five items which stated that the item is significant while item 1,2,3,4 and 5 were significant therefore, there is significant in implementation of virtual learning platform the academic achievement of Biology students compare to traditional classroom instruction.
The table above shows the average weighted responses to be greater than 2.49 for five item which stated that the item from 1,2,3,4 and 5 is significant therefore, there is significant in perceived challenge and benefit of virtual learning in Biology and how do they impact students academic achievement.
Discussion of the Findings
	From the Table 1 above shows that 103 (52.8%) are female respondents while 92(47.2%) were male respondents of the total respondents (100%) respondent strongly disagreed. This implies that majority of the respondents agreed that students who have difficulty managing time are likely to achieve less in a distance course
The findings on research Questions one how does the implementation of virtual learning platforms affect the academic achievement of Biology students compared to traditional classroom instruction, shows that virtual learning established broader educational opportunity for students who are unable to attend traditional schools, students’ access resources and institutions not locally available, students teacher communication are promoted for meaningful teaching and learning
The findings on Research Question Two “Perceived challenges and benefit of virtual earning in biology education have no significant impact on students academic achievement? Shows that students who feel isolated are discourage and less motivated in virtual learning, students with language difficulties may experience a disadvantage in a text-heavy online environment, when teachers are not physically represented students get bored and their achievement are affected, parents concern about students social development can make them not to adequately provide necessary support for students who were educated in the traditional methods.
The findings on research question three “factor such as students technology proficiency, and access to resources do not moderate relationship between learning and academic biology”? shows that students who are not computer literate are deficient in virtual learning, when students are gifted in the interest usage, they have the opportunity to developed their experience with networking tools, students level of computer competency determines their achievement, understanding for computer language by students enhance their computer activities during virtual learning and that poor network pose a barrier to virtual learning. 
The average weighted responses to be greater than 2.49 for the five items which stated that the item from 1,2,3 and 4 is significant therefore, there is significant in perceived challenges and benefit of virtual learning in Biology and how do they impact students academic achievement and item two stated that understanding of Computer Language by Students enhance their computer activities during virtual learning
The average weighted responses to be greater than 2.49 for five items which stated that the item is significant while item 1,2,3,4 and 5 were significant therefore, there is significant in implementation of virtual learning platform the academic achievement of Biology students compare to traditional classroom instruction.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION
Summary
	This chapter provides the summary of the findings, conclusion and recommendations to guide on the results of the study
This study was conducted to examine the influence of virtual learning on students’ academic achievement in Kwara State College of Education Biology students Information was collected by means of questionnaire from Biology Students of Kwara State College of Education, Ilorin, 100L, 200L and 300L respectively.
The objectives of the study were to find out whether virtual learning influence students academic achievement in Kwara State College of Education, find out whether the attitude in virtual learning influence students academic achievement in selected higher institution in Kwara State College of Education, Ilorin to find out whether readiness in virtual learning influence students academic achievement in Biology students of  Kwara State college of education, Ilorin
Literature reviewed highlighted the concept of Biology, Concepts of virtual learning, the role of e-learning on academic Achievement, the role of prior computer skills on achievement in e-learning setup,. The sample size for the study was 195, 100 level respondent were 57, 200 level respondent were 92 while 300 level respondents were 56 with total number of 195 respondents, drawn through random sampling technique. The data collected were analyzed using  Average weighted response .
Conclusion 
The findings of the study under influence of virtual learning on academic  achievement on Biology Students in Kwara State College of Education, Ilorin. e, students who feel isolated are discourage and less motivated in virtual learning text- heavy environment when teachers are not physical represented students level of computer. Virtual learning has transformed the way biology students learn and interact with course materials. It offers flexibility, accessibility, and personalized learning experiences. Virtual labs, simulations, and interactive resources enhance engagement and understanding of complex biological concepts. However, virtual learning also requires self-motivation, discipline, and adequate technical support. And so there is significant in perceived challenges and benefit of virtual learning’s in Biology and how they impact students academic achievement, therefore government should ensure more facilitate for virtual learning 
Recommendations:
To this end, the researcher make the following recommendation based on outcome of this research there is implementation of virtual learning for the achievement of Biology students compare to traditional instruction
· There should be adequate provision of computer facilities that assist in compelling students to always take advantage of virtual learning.
· Internet facilities without hitches should be ascertained to allow for uninterrupted teaching and learning process, in order for the students not to be bored with the teaching and learning situation.
· Technicians, who will be in the control room, should be experience to address any problem that may want to surface in the cause of the teaching and learning situation, to avoid elongation of teaching and learning process.
· The method of teaching should be experimental to allow students actively participate in the learning process, in order to avoid rote learning.
· The imagery and sound of the virtual gadget should be at their highest level of operation to avoid unnecessary distraction and visual impairment.
Suggestion for further studies 
The further researcher should look further to the influence of virtual learning on academic achievement of science students in Kwara State tertiary institutions, the further researcher should look into:
· Blended learning approach: Combine virtual learning with traditional classroom instruction for a comprehensive learning experience 
· Interactive simulations: Incorporate more virtual labs and simulations to facilitate hands-on learning and experimentation.
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QUESTIONNAIRE ON THE INFLUENCE OF VIRTUAL LEARNING ON STUDENTS ACADEMIC ACHIEVEMENT  IN KWARA STATE COLEGE OF EDUCATION, ILORIN
Dear Respondent,
The questionnaire has been designed to solicit for your information and it is for purely academic purpose. This is to enable the researcher a student of the above mentioned institution complete his project on the topic the influence of virtual learning on students' academic achievement in College of Education  Biology  students "
Please note that all given information would be treated with utmost confidentiality.
Thank you.
SECTION A: Fill in the gaps below with your information
Name of School:……………………………………………
Sex:	 Male ( ) 	Female ( )
Class:…………………………………………………………………………

SECTION B:
Tick ( ) any of the 4-points rating scale to indicate your level of agreement: 4-points scale- (SA) - strongly Agree (A)- Agree Disagree (SD) - Strongly disagree
	S/N
	How does the implementation of virtual learning platforms affect the academic achievement of biology students compare to traditional classroom in instruction 
	SA
	A
	D
	SD

	1.
	Virtual learning establishes broader educational opportunity for students who are unable to attend traditional schools 
	
	
	
	

	2
	Students access resources and instructions  not locally available 
	
	
	
	

	3.
	Students-teacher communication are promoted for meaningful teaching and learning situation 
	
	
	
	

	4.
	Using computer makes students learn independently and solve problems to promote their level of understanding 
	
	
	
	

	
	What are the perceived challenges and benefit of virtual learning in biology education and how do they impact student academic achievement 
	
	
	
	

	5. 
	Students who feel isolated are discouraged and less motivated  in virtual learning 
	
	
	
	

	6.
	Students with language  difficulties may experience a disadvantage in a text heavy online environment 
	
	
	
	

	7.
	When teacher are not physically represented students get bored and their achievement are affected 
	
	
	
	

	8.
	Parents concern about students social development can make them not to adequate provide necessary  support for students to learn virtually 
	
	
	
	

	9.
	Do students have interest  in virtual learning?
	
	
	
	




	
	To what extent do factors such as students engagement levels technological, proficiency and access to resources influence the relationship between virtual learning and academic achievement in Biology
	
	
	
	

	10.
	Does readiness in a virtual learning influence students academic achievement in selected secondary school 
	
	
	
	

	11
	When  students  are gifted  in the internet usage they have the opportunity to develop their experience with networking tools 
	
	
	
	

	12.
	Students level of computer competencu determines their achievement 
	
	
	
	

	13.
	Understanding of computer language by students enhance their computr activities during virtual learning 
	
	
	
	

	14.
	Poor network pose a barrier to virtual learning 
	
	
	
	

	
	Does persistence in a virtual learning influence students academic  achievement selected  secondary school 
	
	
	
	

	1.
	Students who spend more time on internet based courses tend to be the one who take ownership of learning process 
	
	
	
	

	2.
	Students who have difficulty managing  time are likely to achieve less a distance course
	
	
	
	

	3.
	Students who use their time effectively are more likely to perform better
	
	
	
	

	4
	Conversant with the language of computer enable to predict the outcome on their achievement 
	
	
	
	

	5
	Students who practicalise theoretical concept learnt through virtual established meaningful learning in their learning behavior 
	
	
	
	



