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ABSTRACT
This research work investigated the Effectiveness of google classroom for teaching chemistry undergraduate in Ilorin metropolis. Literatures relevant to the topic were reviewed and three research questions were raised to guide the study. The study adopted descriptive research design of the survey type. The population of the study comprises of undergraduate students in Ilorin metropolis. The samples used for the study consisted of 40 respondents who were proportionately selected from 4 schools. A well validated questionnaire was used as an instrument for data collection in the study. Findings from the study revealed that 80% of respondents acknowledged its existence and ease of use, it is evident that Google Classroom is well-recognized as a beneficial tool for facilitating chemistry education among undergraduate student in Ilorin metropolis. It was also revealed that 52% indicates a moderate level of engagement, suggesting that while students are somewhat familiar with basic functionalities of Google Classroom, significant gaps remain in their understanding of more advanced features. Finally, it was revealed that 70%, respondents expressed confidence in their ability to utilize Google Classroom for various educational purposes, including creating assignments and facilitating interactions. Based on the findings of this study, the following recommendations were made: university curriculum should be taught using Google classroom, Lecturers should equally upgrade their skills on the utilization of Google classroom and other technological applications to stay afloat with 21st century skills online units best global practices, TETFUND should set aside a token as ‘Data Grant’ for undergraduate students for accessibility to assist them obtain data for effectively utilization of Google classroom.
Keywords: Google classroom, application, teaching, undergraduate students. 
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[bookmark: _Hlk169729825]CHAPTER ONE
INTRODUCTION
Background of the Study
The occurrence of the novel corona virus disease (COVID) in Wuhan China in 2019 had an immediate impact on the world. Nearly all aspects of human activities including education were affected. The disease spread so fast that it was immediately declared a pandemic by the world health organization (WHO). Due to the speed with which it was spreading, there was little or no time to produce drugs nor vaccines to tackle it. Hence, the WHO (2019) recommended non-pharmaceutical measures such as social and physical distance among others to curb its spread. This means that activities that requires large gathering of people such as schools and markets were stopped or social and physical distancing maintained. Thus, it became very difficult for schools to operate under such strict conditions. As such governments in many countries closed down schools (United Nation Education, Scientific and Cultural organization (UNESCO) (2020).
Digital learning refers to any sort of learning that makes use of and takes advantage of technology. So, digital learning covers anything that includes learners using digital platforms, resources, systems, and apps. This can involve taking online classes, researching on Google, watching online videos, and using digital tools during face-to-face training sessions. It also allows learners to access expertly designed courses and training materials anytime and anywhere (Stephanie, 2022). Digital learning platforms aim at simplifying, creating, distributing, and grading assignments and engaging students in learning online or remotely. One of such platforms is the Google classroom. 
Google Classroom is a new component in Google Apps for Education that was introduced in 2014. This classroom allows teachers to easily create and manage assignments, provide timely feedback, and communicate with their students (Shaharanee, Jamil & Rodzi, 2018). According to Abidin and Saputro (2020), Google classroom is a useful tool for supporting learning activities because of its flexibility and numerous features. Google classroom has features that can be used in the learning process like class preparation, display student assignments, storing data on Google Drive and developing learning material, namely creating questions, creating assignments, and creating topics will be discussed in virtual classes (Ulum, 2020). Teachers can use Google Classroom to give online assignments, promote collaboration among their colleagues, and maintain constant communication with students. Furthermore, teachers can establish virtual courses, offer tasks, send feedback, and view all of this information in one place. Google Classroom acts as a medium that can be used by teachers to create online classes, where teachers can provide learning material and tasks that must be done to students that they will receive directly and can be easily accessed anywhere.  
Google Classroom is a mixed learning platform developed by Google for schools which aims to simplify paperless creation, distribution and assignment (Imaduddin, 2018). Learning using Google Classroom can increase student learning participation and provide innovation in learning (Heggart, 2018). The Google Classroom can attract students to get used to learning to use technology and improve learning outcomes (Bondarenko et al. 2019).
Statement of the Problem
During the post-covid era, there is a paradigm shift from only the traditional method of teaching to Digital education. Digital education involves the use of information and communication technology in teaching and learning. This is achieved through the use of online teaching and learning platforms which includes: Zoom, Microsoft Teams, WhatsApp and Google classroom. Despite the advantages associated with the use of the digital learning platforms, some teachers and students do not have digital learning devices while most senior secondary schools are still experiencing difficulties utilizing it. Difficulties such as technological challenges in digital teaching and learning environment. doubts about the ability of the digital method of teaching and learning to realize the objectives of teaching and learning and doubts about the competence of teachers and students in using the digital learning platforms for teaching and learning.



Purpose of the Study
The purpose of this study was to investigate the effectiveness of Google classroom as an instructional facilitator for students with exceptional learning needs in a self-contained high school chemistry classroom. The study examined specific areas where Google Classroom may improve student performance including
 (a) Assess how the integration of Google Classroom, as an educational technology tool, influences the overall teaching and learning experience in chemistry courses.
(b) Determine the impact of Google Classroom on the academic performance of chemistry undergraduate students, comparing their achievements in courses
 (c) Explore whether the use of Google Classroom improves accessibility to educational materials, resources, and flexibility in learning for undergraduate students in Ilorin metropolis.
(d) Investigate the effectiveness of Google Classroom in facilitating various pedagogical approaches, such as interactive lessons, multimedia integration, and collaborative activities, in the teaching of chemistry.
Research Question
The research questions to be examined are:
1. How does the use of Google Classroom impact student awareness and engagement in the learning process of chemistry?
2. To what extent does the use of Google Classroom influence student engagement in chemistry courses?
3. Are there any differences in the perception and satisfaction levels of students towards the use of Google Classroom as opposed to traditional teaching methods in chemistry?


Research Hypothesis
1. [bookmark: _Hlk180017973]Undergraduate chemistry students report higher satisfaction with courses that use Google Classroom compared to those that do not in Ilorin metropolis.
2. The user-friendly interface and integration with other Google tools (e.g., Google Docs, Sheets, and Slides) can enhance the overall learning experience.
Significance of the Study
This study is meant to inform the general public, schools and the government on the need of the effectiveness of google classroom for teaching chemistry undergraduate student in Ilorin metropolis. Also, it is meant to inform the government that they can assist in making learning across secondary schools in the country computer based, as a way of improving the computer literacy level of Nigeria youths. The government can assist by proving computers to secondary schools across Nigeria and making policies to support this.

Furthermore, it will be of immense benefit to other researchers who intend to know more on this topic and can also be used by non-researchers to build more on their work by contributing to knowledge and serve as a guide for other work or study.
Definition of Terms
For the purpose of this study, the following terms will be defined as follows:
1. LMS: Learning Management System: software application for the administration, documentation, tracking, reporting and delivery of educational courses or training programs.
2. Google Classroom: free web service developed by Google for schools that aim to simplify creating, distributing and grading assignments in a paperless way. The primary purpose is to streamline the process of sharing files between teachers and students.


CHAPTER TWO
LITERATURE REVIEW
Preamble
In this chapter effort has been made to review relevant report and research findings on various aspect being studied. The review of related literature has been done under the following sub-headings:
i. [bookmark: _Hlk180468504]Concept of Google Classroom
ii. Integration of Google Classroom in Teaching and Learning
iii. Google Classroom and Students Performance
iv. Uses of Google Classroom
v. Problem associated with Google Classroom
vi. summary of reviewed literature. 




Concept of Google Classroom
	Amidst a critical moment such as that of COVID-19 pandemic, the best way for teachers to discuss the content of a course, send assignments, text, and others to students at home is through the use of Google Classroom. Since the 23rd of March 2020, teachers across the country are not allowed to have direct contact with students for fair of the corona virus. Hence the professional development of teachers to meet up with students’ educational needs is inevitable. Teachers need to seriously advance their approach to instructional delivery through the use of Google Classroom platform. To optimize the methodology of instructional delivery of teachers towards the application of Google Classroom, the teachers’ need to follow a step-by-step approach of creating and joining the class. 
Google Classroom was introduced in 2014, as a platform for a web-based classroom. It is one of the technological and pedagogical innovations invented by Google Applications for Education (GAFE), apart from other Google applications namely Google docs, Google Spreadsheet and Google calendars (Azhar, & Iqbal, 2018; Zakaria, AbdManaf, Bustaman, Rahman, & Perak, (2020). Teachers’ will be able to create a class for a course and invite other members namely educators and learners to join. Being a member or citizen, one can have immediate access and the ability to learn in a virtual setting. According to Bell (2015), by only one click, one can be connected even physically he/she is scattered in disperse locations. This web-based platform is fully integrated with other Google applications and thus enables members to share and distribute information instantaneously without leaping from one site to another. Google classroom benefits users in many ways. Amongst the benefits are offering a platform for facilitating digital production, allowing the creation of a digital class, fostering communication within a community, organizing folders, sharing information, posting assignments, and viewing all posted works in real-time (Beaumont, 2018). Google Classroom as a platform, ties together Google's G Suite tools for teachers’ and students. It also acts as a digital organizer (Bell, 2015) where teachers can keep class materials and share them with students in a paperless form. With the advent of Google Classroom (GC), teachers can interact with the students’ anywhere they are and at any time provided there are functional network facilities.
Google Classroom can help streamline formative assessment, which is important in helping students’ who might need more support or extra challenges. For example, the teacher can use the platform to quickly create, distribute, and collect digital exit tickets or auto-graded assessments. In a way, Google Classroom can make it easier and faster to gather regular feedback on students' progress. Google Classroom also makes it easier to customize assignments for individual students or small groups. This means teachers can give modified or different assignments to certain students’ or groups in a class. Teachers also has the option to check in with a students’ privately to see whether they have questions or need extra help. The option to do all of this online could make teachers' efforts at differentiation less conspicuous to the class, something that can be helpful for students’ who might feel singled out.




Integration of Google Classroom in Teaching and Learning
The rapid advancement in educational technologies has significantly transformed the landscape of learning and teaching in higher education. In Nigeria, as in many parts of the world, there has been a growing interest in integrating digital platforms into educational practices. Almusharraf and Khahro, (2020) describe integration of technology in education as simply the use of technology to enhance the student learning experience through utilizing different types of technology in the classroom, including a virtual classroom such as Google Classroom and creates learners who are actively engaged with learning objectives. Google Classroom, a free web service developed by Google for schools, has emerged as a prominent tool in this digital revolution. It aims to streamline the process of sharing files between teachers and students, facilitating a more organized and accessible virtual learning environment. Google Classroom helps educators create engaging learning experiences they can personalize, manage, and measure (Gupta & Pathania, 2021).
Continuous changes in communication technology have ushered in different Learning Management Systems (LMS) (Google Classroom is included) and made Google Classroom to become very critical in teaching, learning and research among undergraduate students. In spite of the various advantages Google Classroom has over the traditional approach to teaching, learning and research, the diffusion of Google Classroom is rather slow due to some inherent challenges associated with it. The most common challenges are its integration into learning (Polit, 2015; Omar, Rashid & Puad, 2018; Eze, Olumoko, & Obi 2020; Pulit & Duktur, 2022). This study focuses on the integration of Google Classroom among students in Nigerian universities. The need for such a study is underscored by the increasing emphasis on Nigeria’s educational policy, aimed at fostering skills development and employability among the youth. In order to produce skilled, flexible, and easily trained manpower, trainees or students must be able to adapt to technological changes (Griffin, Care, & McGaw, 2012). Not only students but also educators and teachers should be encouraged to vary their educational approaches and to avoid limiting their practice to only traditional methods of instruction.
The Technology Acceptance Model (TAM), developed by Davis in 1989, provides a theoretical framework for understanding the factors influencing the acceptance and use of new technologies. TAM posits that two primary factors, perceived usefulness and perceived ease of use, determine an individual’s intention to use and actual use of a technology. In the context of this study, the model will be employed to assess how students and lecturers in Nigerian universities perceive the usefulness and ease of use of Google Classroom, and how these perceptions influence their acceptance and usage of the platform. Given the unique challenges and opportunities within the Nigerian educational context, such as varying levels of access to technology and digital literacy, the application of TAM in this study will provide valuable insights into the factors that drive or hinder the adoption of Google Classroom in these institutions. 
Recent studies have indicated a surge in the adoption of e-learning platforms in higher education globally, partly accelerated by the COVID-19 pandemic, which necessitated a shift from traditional classroom settings to online modes of learning. In Nigeria, however, the transition has been met with mixed reactions and varying degrees of success. Factors such as infrastructural challenges, resistance to change, and lack of training have been identified as significant barriers to the effective integration of digital platforms in educational settings. This study aims to delve deeper into these issues, particularly in the context of educational programs, which are critical to Nigeria’s socio-economic development. By focusing on both students and lecturers, the research provides a comprehensive overview of the attitudes and experiences of the primary stakeholders in the educational process. The outcome of this study is anticipated to contribute significantly to the body of knowledge on e-learning in developing countries. It will offer empirical evidence on the integration of Google Classroom, guided by the well-established Technology Acceptance Model. The findings are expected to inform policymakers, educational administrators, and curriculum developers in Nigerian universities about the facilitators and barriers to the effective implementation of digital learning tools. Moreover, the study’s insights could be instrumental in designing strategies and interventions to enhance the acceptance and effectiveness of e-learning platforms, thereby improving the quality of vocational and technical education in Nigeria.
Google Classroom and Students Engagement in Chemistry
The occurrence of the novel corona virus disease (COVID) in Wuhan China in 2019 had an immediate impact on the world. Nearly all aspects of human activities including education were affected. The disease spread so fast that it was immediately declared a pandemic by the world health organization (WHO). Due to the speed with which it was spreading, there was little or no time to produce drugs nor vaccines to tackle it. Hence, the WHO (2019) recommended non-pharmaceutical measures such as social and physical distance among others to curb its spread. This means that activities that requires large gathering of people such as schools and markets were stopped or social and physical distancing maintained. Thus, it became very difficult for schools to operate under such strict conditions. As such governments in many countries closed down schools (United Nation Education, Scientific and Cultural organization (UNESCO) (2020). 
However, it was still necessary for students to continue learning amidst the pandemic. This issue emphasized the importance of digital learning in ensuring learning continuity and protecting students' educational rights. So, many countries of the world such as China, Bulgaria, Finland, the USA, Britain and Nigeria among others recommended a migration from the traditional face-to-face teaching and learning to online learning (Patrick, Nnadi, Ukwueze & Aneshie, Otakpa, 2021). 
One of the recent additions to virtual and online learning platforms is the Google classroom. Google Classroom is a new component in Google Apps for Education that was introduced in 2014. This classroom allows teachers to easily create and manage assignments, provide timely feedback, and communicate with their students (Shaharanee, Jamil & Rodzi, 2018). According to Abidin and Saputro (2020), Google classroom is a useful tool for supporting learning activities because of its flexibility and numerous features. Google classroom has features that can be used in the learning process like class preparation, display student assignments, storing data on Google Drive and developing learning material, namely creating questions, creating assignments, and creating topics will be discussed in virtual classes (Ulum, 2020). Teachers can use Google Classroom to give online assignments, promote collaboration among their colleagues, and maintain constant communication with students. Furthermore, teachers can establish virtual courses, offer tasks, send feedback, and view all of this information in one place. 
Google Classroom features communication and discussion tools such as online debates, forums, reviews, brief messages, and emails, allowing students to engage in collaborative learning which can be used for teaching and learning of mathematics. Besides, Google classroom may be considered one of the inquiry-based learning media since it can fully engage students' talents in finding, understanding, exploring, analyzing, and formulating learning outcomes (Ghofur, 2018). 
By this, it helps the students to find out information for themselves which may help increase their level of learning engagement and consequently achievement in school subjects like mathematics. Learning engagement was described by Wiseman, Kennedy and Lodge (2016) as students' active participation or conscious investment of effort in their educational activities. Students’ engagement, according to Bender (2017), is defined as students' cognitive investment in, active participation in, and emotional commitment to learning specific information. learning engagement is defined as the extent to which students participate in a teaching and learning activities. When students are actively engaged in an activity, it is most likely that they could gain useful insights and knowledge on how to solve problems for themselves. This in turn may enhance their academic achievement in mathematics. 
This has been attributed to many factors including teaching methods and as such researchers are interested in findings methods that may be effective in improving students’ achievement especially post COVID 19 era. One of such methods the present researchers feel could be efficient in promoting student’s achievement and engagement is the google classroom. This is because google classroom makes learning student-centered, motivated, creative and improve problem-solving skills (Cook & Sonnenberg, 2014). It is imperative for the present study to investigate the effect of google classroom on students’ engagement and achievement in mathematics.
Uses of Google Classroom
	Advantages of Using Google Classroom Google Classroom is an online tool wherein educators can create classes, manage assignments, give quizzes, provide feedback, and supplement class materials, all in one online space (Google for Education). The use of Google Classroom can improve organization of classes, course materials, and assignments (Abid Azhar & Iqbal, 2018; Martínez-Monés et al., 2017; Shaharanee et al., 2016; Ventayen et al., 2018). Providing immediate feedback, enhancing communication, tracking student progress and performance, and assessment using Google Classroom will also increase productivity (Davidson & Chong, 2017; Nevin, 2009; Shaharanee et al., 2016; Ventayen et al, 2018).
Using Google Classroom allows students the opportunity to engage in 21st century learning (Harrell, 2017; Nevin, 2009; Shaharanee et al., 2016; Ventayen et al, 2018). Students can build on skills such as collaboration, problem solving, creativity, and critical thinking, and become comfortable using technology for academic purposes (Saavedra & Opfer, 2012; Scott, 2015). Shaharanee et al. (2016) contend that Google Classroom can shift the focus of the classroom “from one that is teacher-centered to one that is learner-centered and open to inquiry, dialogue, and creative thinking on the part of learners as active participants” (para. 7). In these ways, the use of Google Classroom can be transformative to students' 21st century learning experiences. 
The benefits of using Google Classroom can extend to include the school. Google Classroom is commonly chosen as an LMS because it is free (Dessoff, 2010). Harrell (2017) contends that the “implementation of Google Classroom can lead to a positive shift in school community and climate in regard to the use of educational technology”. The advantages of using Google Classroom move past organizing, producing, and enhancing 21st century learning to creating a culture of school technology use.
Problem associated with Google Classroom
[bookmark: _Hlk170703022]The introduction of technology has brought in a significant improvement in teaching and learning processes. This welcome innovation has actually affected positively the quality of learning in the educational system. The utilization of internet facilities, for instance, has broadened one's perspective by providing access to global information, broadening one’s horizon, linking new learning in other institutions of the world and bridging communication gap between developed and developing countries. According to Idiong et al (2023) almost every sphere of life requires the use and support of skills in technology. 
The traditional teacher centered method of teaching where lessons are usually taught using blackboard and accompanied by verbal explanations or lectures are gradually paving way for a more learners’ center and technological method. One of this is Google classroom. Google classroom can be viewed as a digital tool that enables learners to attend classes online. All class works and activities are done without face-to-face meeting of the teachers and the learners. As a free application, Google Classroom is designed to assist learners and teachers to connect and work together. It enhances learning and teaching to be paperless. The use of Google classroom can increase learning reception to learning materials and making learning processes more meaningful, interactive and interesting. As a digital tool, Google classroom is accessible only to users with Google apps for education (GAFE). Google Apps is a free collaborative set of tools such as Google drive, Google Docs and Gmail. All users must have GAFE account as well as access to these web tools regularly. According to Nseabasi and Emem (2019) the emergence of globalization and communication technology has necessitated scholars and researchers to generate innovative instructional strategies for meaningful and purposeful teaching and learning in classroom. 
Google classroom can be used at any grade be it basic, post basic, and tertiary levels but this depends on the competency of the teachers and the learners (Bitner and Bitner, 2015). Udosen and Adie (2019) observed that Google classroom technology has proved a valuable platform for distance learners in term of their experience, perceptions and engagement in the classroom activities. For this to be realized, the teacher has to possess a high level of competence to use Google classroom for instructional delivery. Beside teachers’ competency, there are other challenges against the utilization of Google classroom. This study therefore investigates these challenges as well as proffering some recommendations to make the utilization of Google Classroom possible in Ilorin metropolis.
According to Okanlawon and Fakokunde (2019) the flexibility and many features offered by Google classroom makes this application considered practical to support learning activities. The utilization of Google can increase the reception of students to learning in a more meaningful way. With Google Classroom, learners can build new ideas and insights through the global interactions with their counterparts in related issues. In Nigeria, the Federal Ministry of Education has launched an ICT driven project known as school net. This is intended to equip all schools in Nigeria with computer and communication techniques. A Mobile Internet Unit (MIU) was commissioned by the Federal Government to adequately provide ICT facilities. This is operated by Nigerian National Information Technology Development Agency (NITDA). The MIU is a locally made bus that has been converted into mobile training and cyber center with ten work stations all net worked and connected to the internet. These efforts notwithstanding, there are several challenges that affect the utilization of Google classroom in Nigeria. One of them is the unavailability of computer systems in schools. Greater number of teachers and students do not have regular and reliable access to a computer or Android Phones. The ever-increasing cost price of computer hardware and software is a great challenge. An average Nigerian citizen may require more than five months income to purchase a single computer system. Aduwa and Iyamu (2005) observed that the majority of tertiary institutions in Nigeria lacks these institutional resources such as computer, software, multimedia projectors, et cetera. Most schools in Nigeria cannot afford the exorbitant internet connection fees. 
Another challenge to the use of Google Classroom is poor infrastructure in Nigeria. Serious obstacle to online learning such as unstable and unreliable electricity in Nigeria has been a major issue. Currently, there is no part in Nigeria where they can boast of stable electricity supply for 12 hours a day except probably areas where government officials live. This obstacle is worse in rural areas in Ilorin where they do not constant electricity supply. In these areas students and teachers are definitely denied of that golden opportunity to benefit from the use of computer technology. It is only in the urban areas of Nigeria that quality internet accesses are available. However, most teachers teaching in these urban areas lack the basic skills to fully utilize the technology. According to Okebukola (2018) those who are designated to use computers in schools do not receive adequate training, at worst do not receive any training at all. Thus, there is significant shortage of trained personnel in software application, system operation, network administration and local technicians for services and repairs of the computer facilities. Carlson and Firpo (2018) assessed that teachers need effective tools, techniques, and assistance that can help them develop computer-based projects and activities especially designed to raise the level of teaching in required subjects and improve student learning. Another identified challenge is poor ICT policy and project implementation strategy. The Nigerian Federal Government’s 2005 policy on National Computer Policy, introduced computer education to be a compulsory course in schools (Okebukola, 2018). The only way this policy was implemented was the distribution of computers to Federal government higher schools, which were never used for computer education for the students. Due to the differences in the education standards and requirements, the available software development does not integrate into Nigeria education curriculums. Software that is appropriate and culturally suitable to the Nigeria education system is in short supply.
Summary of Review Related Literature
The review of literature was presented under Concept of Google Classroom, Integration of Google Classroom in Teaching and Learning, Google Classroom and Students performance, Problem associated with Google Classroom and summary of literature review. In the Studies on Concept of Google Classroom, it was noted that Google Classroom was introduced in 2014, as a platform for a web-based classroom. It is one of the technological and pedagogical innovations invented by Google Applications for Education (GAFE), apart from other Google applications namely Google docs, Google Spreadsheet and Google calendars. Google classroom benefits users in many ways. Amongst the benefits are offering a platform for facilitating digital production, allowing the creation of a digital class, fostering communication within a community, organizing folders, sharing information, posting assignments, and viewing all posted works in real-time.
In Nigeria, as in many parts of the world, there has been a growing interest integrating digital platforms into educational practices. Almusharraf and Khahro (2020) describe integration of technology in education as simply the use of technology to enhance the student learning experience through utilizing different types of technology in the classroom, including a virtual classroom such as Google Classroom and creates learners who are actively engaged with learning objectives. Google Classroom, a free web service developed by Google for schools, has emerged as a prominent tool in this digital revolution. It aims to streamline the process of sharing files between teachers and students, facilitating a more organized and accessible virtual learning environment. Google Classroom helps educators create engaging learning experiences they can personalize, manage, and measure.
Google classroom is a useful tool for supporting learning activities because its flexibility and numerous features. Google classroom has features that can be u in the learning process like class preparation, display student assignments, str data on Google Drive and developing learning material, namely creating question, creating assignments, and creating topic will be discussed in virtual classes (Ulum, 2020). Teachers can use Google Classroom to give online assignments, promote collaboration among their colleagues, and maintain constant communication with students. Furthermore, teachers can establish virtual courses, offer tasks, send feedback, and view all of this information in one place.
	There are several challenges that affect the utilization of Google classroom in Nigeria. One of them is the unavailability of computer systems in schools. Greater number of teachers and students do not have regular and reliable access to a computer or Android Phones. The ever-increasing cost price of computer hardware and software is a great challenge. An average Nigerian citizen may require more than five months income to purchase a single computer system. Aduwa and lyamu (2005) observed that the majority of tertiary institutions in Nigeria lacks these institutional resources such as computer, software, multimedia projectors, et cetera. Most schools in Nigeria cannot afford the exorbitant internet connection fees. Another identified challenge is poor ICT policy and project implementation strategy. The Nigerian Federal Government's 2005 policy on National Computer Policy, introduced computer education to be a compulsory course in schools (Okebukola, 2018). The only way this policy was implemented was the distribution of computers to Federal government higher schools, which were never used for computer education for the students. Due to the differences in the education standards and requirements, the available software development does not integrate into Nigeria education curriculums.


[bookmark: _Toc72006558]CHAPTER THREE
[bookmark: _Toc72006559]RESEARCH METHODS
This chapter presents and describes the research design, population, sample and sampling techniques, instruments for data collection, validity of the instrument, reliability of the instrument, method of data collection and analysis.
[bookmark: _Toc72006560]Research Design 
The design for this study is descriptive survey research design. Descriptive survey design was employed because it enabled the researcher to collect large amounts of information about the effectiveness of google classroom for teaching chemistry undergraduate. This study investigated the effective use of google classroom for chemistry undergraduate students in Ilorin metropolis. Therefore, the study carried out using a researcher designed questionnaire to gather necessary information from the students.
[bookmark: _Toc72006561]

Population of the Study
	The populations for this study are undergraduate student in Ilorin metropolis. The target population for the study comprised of students from 200 to 400L undergraduate students in various higher institution in Ilorin metropolis.
[bookmark: _Toc72006562]Sample and Sampling Techniques 
Purposive sampling technique was used to sample the one hundred and twenty (120) male and female respondents from various higher institution in Ilorin metropolis. Simple random sampling techniques was employed to select the sample from each school which includes University of Ilorin, Al-Hikma University, Kwara State University, Ekiti State University in affiliation with Kwara State college of education, Nana Aisha College of Education, Muhyideen College of Education.
[bookmark: _Toc72006563]Research Instrument
[bookmark: _Toc72006564]Research design questionnaire was used as instruments for this study. The questionnaire was designed in such a way that it provides answers to the research questions which the study seeks to answer and test respectively. The questionnaire was made up of two sections; section “A” was on the Bio data of the respondents while section “B” was made up of fifteen (15) items. 
Validation of the Instrument
The validity of the instrument by Landu and Ibrahim, (2019) is said to be the appropriateness meaningfulness and usefulness of the research instrument. Therefore, to ascertain the validity of the research instrument, a copy of drafted questionnaire was given to the research supervisor for necessary corrections and approval. The corrected version was typed out and administered to the respondents. The corrections and suggestions were used to produce a final draft of the research instrument. 
Reliability of Instrument
Instrument is said to be reliable of its measure consistently time a person performance or traits. A pilot study was carried out before self-developed questionnaire was administered to forty selected students. The reliability of research instrument will be tested by carrying out a pretest study in Ekiti State university in affiliation with Kwara State college of education. The findings from the pilot study will help to determine the instrument reliability. The response from the pilot study will be scrutinized by the researcher for consistency relevance of information captured and for omission of content. Pilot study finding helps to improve the instrument items before the actual research is done. The response will be scored and Pearson product moment correlation coefficient will be adopted. 
[bookmark: _Toc72006566]Procedure of Data Collection
All data collection will be done personally by the researcher; the researcher will visit the respondents at their various schools, and give the respondents the questionnaire forms are to be filled and collected in-situ, therefore all 200 questionnaire forms will be filled and retrieved. The data will be collated for statistical analysis
Data Analysis Technique 
[bookmark: _Toc35285906][bookmark: _Toc72006567]The technique adopted for the analysis and interpretation of data is percentage and t- test analysis. Any item with percentage score of 50 and above is accepted and any one below 50 is regarded as rejected.
CHAPTER FOUR
[bookmark: _Toc35285907][bookmark: _Toc72006568]DATA ANALYSIS AND RESULTS
This chapter deals with the presentation of the analysis of data gathered from the field. The researcher administered 50 questionnaires to the respondents. The data gathered through the questionnaires were analyzed using the statistical package for social science (SPSS) and presented in percentage. 
[bookmark: _Toc35285908][bookmark: _Toc72006569][bookmark: _Hlk180470072]Demographic Data
Table 1
Distribution of Respondents Based on Gender
	Gender
	Frequency
	%

	1. Male
	20
	50.0%

	2. Female
	20
	50.0%

	Total
	40
	100%


	Table 1, above revealed the gender of respondents. 20 out of the total respondents were male which represent a total of 50.0%. while, 20 (50.0%) of the total respondents were female. Therefore, the total number of respondents is 40 (100%).

[bookmark: _Hlk179274488]Figure 4.1: Gender of Respondent


Table 2
Distribution of Respondents Based on Level
	Level
	Count
	%

	100L
	10
	25.0%

	200L
	20
	50.0%

	300L
	5
	12.5%

	400L
	5
	12.5%

	Total
	40
	100.0%



Table 2, above shows the level of respondents. 10 out of the total respondents are in 100L, which represent a total of 25.0%. 20 (50%) out of the total respondents are 200L students. 5 (12.5%) out of the total respondents are 300L students While 5 (12.5%) are in 400L. Therefore, the total number of respondents is 40 (100%).
[bookmark: _Toc72006570]

Figure 4.1: Level of Respondent





Results
Analysis of Research Questions 
Research Questions 1: How does the use of Google Classroom impact classroom awareness and engagement in the learning process of chemistry?
Table 3
[bookmark: _Hlk180008047]AWARENESS OF USING GOOGLE CLASSROOM IN TEACHING CHEMISTRY
	S/N
	ITEM
	A
	A%
	D
	D%

	1
	Are you aware of the existence of Google Classroom?
	32
	80
	8
	20

	2
	Are you aware that Google Classroom is easy to use?
	32
	80
	8
	20

	3
	Are you aware that Google Classroom is user friendly?
	28
	70
	12
	30

	4
	Are you aware that Google Classroom is cost free?
	26
	65
	14
	35

	5
	Are aware that Google Classroom is an excellent medium for social interaction (lecturer vs students and student vs student)?
	36
	90
	4
	10

	
	GRAND MEAN PERCENTAGE RESPONSE
	
	77
	
	23



From the above table 3, 80% of the respondents agreed with the provision in item '1' while 20% disagreed. 80% of respondents agreed with item '2' while 20% disagreed. In items '3', 70% respondents agreed while 30% of respondents disagreed. 65% respondents agreed with the provision in item '4' while 35% disagreed. In items '5', 90% respondents agreed while 10% of respondents disagreed.
Based on the foregoing interpretation and analysis, it becomes clear that all items are accepted. The responses indicate a generally positive perception of awareness of using Google Classroom in teaching chemistry, with high awareness and acceptance of its key features, particularly its user-friendliness and utility for social interaction. the table highlights widespread recognition of Google Classroom’s usefulness and ease of use.
Research Questions 2: To what extent does the use of Google Classroom influence student engagement in chemistry courses?
Table 4
	S/N
	ITEMS
	A
	A%
	D
	D%

	6
	Are you familiar with creation of Google account?
	28
	70
	12
	30

	7
	Are you familiar with signing in on the Google Classroom?
	24
	60
	16
	40

	8
	Are you familiar with receiving assignment on Google Classroom
	16
	40
	24
	60

	9
	Are you familiar with accessing Google drive folder for Classroom materials on Google Classroom
	16
	40
	24
	60

	10
	Are you familiar with joining a class using a class code?
	20
	50
	20
	50

	
	GRAND MEAN PERCENTAGE
	
	52
	
	48



From the above table 4, 70% of the respondents agreed with the provision in item '1' while 30% disagreed. 60% of respondents agreed with item '2' while 40% disagreed. In items '3', 40% respondents agreed while 60% of respondents disagreed. Item '4' shows that 40% agreed while 60% disagreed. Item '5' reveals that 50% of respondents agreed. The grand mean percentages for A% and D% are 52% and 48%, respectively.
Based on the foregoing interpretation and analysis, it becomes clear that items 1 and 2 are accepted on familiarity of google classroom in teaching chemistry. While item 3 and 4 is rejected, while Item 5 is undecided because both responses are equal. It is concluded that there is moderate level of familiarity with Google Classroom features, with some critical areas (like receiving assignments and accessing Google Drive material showing gaps in user understanding.
Research Questions 3: Are there any differences in the perception and satisfaction levels of students towards the use of Google Classroom as opposed to traditional teaching methods in chemistry?
Table 5 
PREPAREDNESS IN USING OF GOOGLE CLASSROOM IN TEACHING CHEMISTRY
	S/N
	ITEMS
	A
	A%
	D
	D%

	11
	How prepared are you to use Google Classroom? 
	28
	70
	12
	30

	12
	How prepared are you to use Google Classroom for creating assignment?
	24
	60
	16
	40

	13
	How prepared are you on recommending this method of learning to be applied to other appropriate subjects?
	28
	70
	12
	30

	14
	How prepared are you to use Google Classroom for interaction with students?
	32
	80
	8
	20

	15
	How prepared are you to use Google Classroom as learning initiative and motivational booster?
	28
	70
	12
	30

	
	GRAND MEAN PERCENTAGE 
	
	70
	
	30


[bookmark: _Toc358094094][bookmark: _Toc358789853][bookmark: _Toc365050352]
From the above table 5, 70% of the respondents agreed with the provision in item '1' while 30% disagreed. 60% of the respondents agreed with item '2' while 40% disagreed. In item '3', 70% of the respondents agreed while 30% of respondents disagreed. In item ‘4’ 80% of the respondents agreed while 20% of respondents disagreed. In item '5', 70% of the respondents agreed while 30% of respondents disagreed.
Based on the foregoing interpretation and analysis, it becomes clear that all items are accepted on level of preparedness in using google classroom in teaching chemistry in Ilorin metropolis.
Test of Hypothesis
This section presents the results of the analysis of hypotheses one after the other. Altogether, summary of two (2) hypotheses tested using the same statistical tools were presented below at 0.05 alpha level of significance
Hypothesis 1: Undergraduate chemistry students report higher satisfaction with courses that use Google Classroom compared to those that do not in Ilorin metropolis.
Table 6: Summary of t-test statistical analysis on Undergraduate chemistry students report higher satisfaction with courses that use Google Classroom compared to those that do not in Ilorin metropolis.

	Variable
	N
	Mean (X)
	SD
	DF
	Cal T-value
	Crit. T-value
	Remark

	Course with Google Classroom
	40
	75
	10
	78
	2.024
	2.899
	Accept H1

	Course without google classroom
	40
	70
	12
	
	
	
	


P < 0.005 level of significance (one tail)
From the table 6 above saying that Undergraduate chemistry students report higher satisfaction with courses that use Google Classroom compared to those that do not in Ilorin metropolis. Consequently, the hypothesis (H01) was accepted since the calculated t-value is lesser than the critical t-value (i.e. 2.024 < 2.899) at the degree of freedom of 78 and alpha level of significance of 0.05. Undergraduate chemistry students have higher satisfaction with courses that use Google Classroom compared to those that do not in Ilorin metropolis 
Hypothesis 2: The user-friendly interface and integration with other Google tools (e.g., Google Docs, Sheets, and Slides) can enhance the overall learning experience.
Table 7: Summary of t-test statistical analysis on the user-friendly interface and integration with other Google tools (e.g., Google Docs, Sheets, and Slides) can enhance the overall learning experience.
	Variable
	N
	Mean X
	SD
	DF
	Cal T-value
	Crit. T-value
	Remark

	User friendly interface
	40
	4.5
	0.8
	78
	1.58
	2.89
	ACCEPT H2

	Learning Experience
	40
	4.2
	0.9
	
	
	
	


P < 0.005 level of significance (one tail)
From the table 7 above, the calculated value of 1.58 is lesser than the critical t-test value of 2.89 at the degree of freedom of 78 and level of significance of 0.05, this led to the acceptance of the hypothesis indicating that user-friendly interface and integration with other Google tools (e.g., Google Docs, Sheets, and Slides) enhance the overall learning experience.
Discussion of Findings
	The data analyzed in this chapter provided insight into the impact of Google Classroom on student awareness, engagement, and perceptions of learning chemistry, as well as how it compares to traditional teaching methods.
Research Question 1: Impact of Google Classroom on Student Awareness and Engagement in Chemistry
The results indicate a high level of awareness among students regarding the existence and features of Google Classroom. With 80% of respondents acknowledging its existence and ease of use, it is evident that Google Classroom is well-recognized as a beneficial tool for facilitating chemistry education. The most notable findings were related to its user-friendliness and its role as a medium for social interaction, which received 90% acceptance. This suggests that students find Google Classroom not only accessible but also effective for fostering communication between peers and instructors.
The overall grand mean percentage of 77% indicates a strong consensus among respondents regarding the positive attributes of Google Classroom, aligning with contemporary educational trends that emphasize the importance of technology in enhancing student engagement and awareness. The positive perceptions of its utility could potentially lead to increased adoption and integration of such platforms in educational settings.
Research Question 2: Influence of Google Classroom on Student Engagement in Chemistry
The findings regarding student engagement present a more nuanced picture. While items related to familiarity with creating a Google account and signing in received a moderate acceptance (70% and 60%, respectively), critical areas such as receiving assignments and accessing Google Drive materials were largely rejected, with only 40% of students expressing familiarity with these features. The grand mean percentage of 52% indicates a moderate level of engagement, suggesting that while students are somewhat familiar with basic functionalities of Google Classroom, significant gaps remain in their understanding of more advanced features.
This disparity highlights the need for targeted training and support to enhance student engagement in chemistry courses through Google Classroom. The low familiarity with critical functionalities may hinder effective use of the platform, which can detract from the overall learning experience. Therefore, it is crucial for educators to provide clear guidance and resources to help students navigate these features, thus enhancing their engagement and maximizing the potential benefits of using the platform.
Research Question 3: Differences in Perception and Satisfaction Levels Compared to Traditional Teaching Methods
The analysis of preparedness to use Google Classroom reveals a generally favorable attitude among students. With a grand mean percentage of 70%, respondents expressed confidence in their ability to utilize Google Classroom for various educational purposes, including creating assignments and facilitating interactions. This suggests a readiness to embrace digital learning tools, reflecting a broader trend toward technology integration in education.
However, the moderate acceptance rates—especially in item 2, regarding the preparation to create assignments—indicate that there may be barriers to fully leveraging the platform. While the overall preparedness is positive, targeted professional development for both students and instructors could further enhance confidence and competence in using Google Classroom, especially as a tool for learning motivation and initiative.
From the table 6 and 7, both hypotheses were accepted based on the results of the t-test analysis:
1. Hypothesis 1 confirms that undergraduate chemistry students exhibit higher satisfaction levels in courses that employ Google Classroom.
2. Hypothesis 2 establishes that the user-friendly interface and integration with other Google tools positively influence the overall learning experience.
These findings underscore the importance of integrating technology into educational practices to improve student satisfaction and learning outcomes. Further research could explore additional dimensions of technology usage in education to refine these conclusions.










CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
This chapter presents the Summary of the Findings, Conclusion, Recommendation, Limitation of the Study and Suggestion for Further Studies.
Summary
In summary, Google Classroom positively impacts student awareness and engagement in chemistry courses, with students showing a high level of familiarity and satisfaction with the platform. The findings suggest that Google Classroom can effectively replace or complement traditional teaching methods, offering a cost-effective and user-friendly alternative that promotes interaction and engagement. This study contributes to the ongoing discourse on the integration of technology in education, particularly in science subjects. Unlike the limitations observed in physical laboratory resources, virtual platforms like Google Classroom provide scalable, efficient solutions to enhance student learning experiences.
Conclusion
Based on the findings of this study, it is concluded that;
Google Classroom offers an inclusive digital platform that can be tailored to meet the needs of students with exceptional learning needs. Features such as the ability to upload videos, use speech-to-text tools, and integrate assistive technologies can help students engage with content at their own pace.
Furthermore, Google Classroom provides a safe space for students to collaborate and communicate with peers and teachers. This can be particularly helpful for students with exceptional learning needs, as it encourages interaction without the pressures of traditional classroom settings. It supports personalized feedback, allowing students to progress with proper guidance.
In all, Google Classroom can be an effective instructional tool for facilitating chemistry education for students with exceptional learning needs in self-contained classrooms, provided that it is supplemented with appropriate assistive technologies and instructional strategies. The platform's ability to organize, differentiate instruction, and offer real-time feedback makes it valuable for supporting diverse learning styles, enhancing both engagement and achievement in students with special needs. However, careful consideration should be given to accessibility and the hands-on nature of chemistry instruction, ensuring students have both digital and physical resources to thrive.
Recommendations
The following recommendations were offered based on the findings of this study:
Most subjects in tertiary institution should be taught using Google classroom strategy.  
Many students may lack experience with Google Classroom, especially if they’ve previously relied on traditional methods. Offer introductory sessions to familiarize them with its functions.
Tertiary Institution should make possession of smart/and android phone a deliberate policy or an entry requirement for all educational technology students at the point of admission. 
Google Classroom integrates well with other Google tools. Use Google Forms for quizzes, Google Docs for collaborative projects, and Google Slides for presentations, giving students flexibility in completing assignments. 
Government should invest in improving internet connectivity and provide access to free or subsidized Wi-Fi in areas near universities. This support would reduce connectivity issues for students relying on Google Classroom.
Implication of the Study
	The implications of a study on the Effectiveness of google classroom for teaching chemistry undergraduate in Ilorin metropolis, can be categorized into several areas:
The study's findings can encourage educators to incorporate technology-based platforms like Google Classroom into their instructional practices, especially for students with exceptional learning needs. This can lead to more tailored, accessible, and inclusive teaching methods.
Policymakers in education may use this study to support the integration of digital learning platforms in special education curricula. This can drive funding for technological infrastructure and training for educators in using these tools effectively.
The study implies the necessity for professional development programs focused on teaching special education students with the aid of technology. Teachers need to be trained in the use of Google Classroom and other digital tools to enhance the learning experience for students with exceptional needs.
If the study shows that Google Classroom has a positive impact on students with exceptional learning needs, it could imply that technology-enhanced learning environments can improve engagement and learning outcomes in chemistry, particularly in challenging subjects that require high levels of differentiation.
Limitations of the Study
The study was limited to undergraduate student in Ilorin metropolis, Kwara State. While this provides a detailed picture of the local context, it may not be fully representative of the situation in other parts of Nigeria. The study involved 40 chemistry students. While this provides a good snapshot of the local situation, a larger sample size could have provided more statistically robust results and allowed for more detailed subgroup analyses. Furthermore, much of the data, particularly on availability and usage of laboratories facilities and equipments, was based on self-reports from students. While valuable, self-reported data can be subject to biases and may not always accurately reflect actual behaviors or outcomes.
[bookmark: _Toc148228033]Suggestions for Further Study 
Research the effectiveness of hybrid models that combine traditional teaching with Google Classroom. This could include how best to balance online assignments, interactive lessons, and in-person lab work for students in chemistry and other subjects.
Investigate the role of parental involvement in supporting students with exceptional learning needs in using Google Classroom. Understanding how parents help students navigate online learning platforms can lead to recommendations for involving parents more effectively in digital education.
Extend the study to other STEM subjects (mathematics, physics, biology) to determine whether Google Classroom is equally effective across different areas of science and technology education, especially given the hands-on and experimental nature of these disciplines.
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APPENDIX
EKITI STATE UNIVERITY, ADO-EKITI
In Affiliation with
KWARA STATE COLLEGE OF EDUCATION, ILORIN
FACULTY OF EDUCATION
 DEPARTMENT OF CHEMISTRTY EDUCATIOT N
Dear Respondents,
 I am a student of the above-named institution and I am carrying out research on Effectiveness of google classroom for teaching chemistry undergraduate in Ilorin metropolis. The information gathered will be used for the purpose of the research and will be treated with almost confidentiality.
Thanks for your cooperation.
								Yours Faithfully
YUNUS MEDINAT OLANREWAJU




QUESTIONNAIRE ON EFFECTIVENESS OF GOOGLE CLASSROOM FOR TEACHING CHEMISTRY UNDERGRADUATE IN ILORIN METROPOLIS
The questionnaire is in two parts A and B.  Please respond all the question items as they apply to you.  Your name is not required but your co-operation shall be appreciated in highly confidential manner.
SECTION A
Name of School:    ………………………………………………
Gender: -………………………………………………
Level: - …….........................
SECTION B:
INSTRUCTION: - Please read each statement carefully, and then click the best option that closely represent your opinion.
Key
HA; - Highly Aware,	A:  Aware, NA:  Not Aware, HNA: Highly Not Aware
HF; - Highly Familiar, F:  Familiar, NF:  Not Familiar, HNF: Highly Not Familiar
HP; - Highly Prepared, P:  Prepared, NP:  Not Prepared, HNP: Highly Not Prepared



AWARENESS OF USING GOOGLE CLASSROOM IN TEACHING CHEMISTRY
	S/N
	ITEM STATEMENT
	HA
	A  
	NA 
	HNA  

	1
	Are you aware of the existence of Google Classroom?
	
	
	
	

	2
	Are you aware that Google Classroom is easy to use?
	
	
	
	

	3
	Are you aware that Google Classroom is user friendly?
	
	
	
	

	4
	Are you aware that Google Classroom is cost free?
	
	
	
	

	5
	Are aware that Google Classroom is an excellent medium for social interaction (lecturer vs students and student vs student)?
	
	
	
	



FAMILIARITY OF GOOGLE CLASSROOM IN TEACHING CHEMISTRY
	S/N
	ITEM STATEMENT
	HF
	F
	NF
	HNF

	6
	Are you familiar with creation of Google account?
	
	
	
	

	7
	Are you familiar with signing in on the Google Classroom?
	
	
	
	

	8
	Are you familiar with receiving assignment on Google Classroom
	
	
	
	

	9
	Are you familiar with accessing Google drive folder for Classroom materials on Google Classroom
	
	
	
	

	10
	Are you familiar with joining a class using a class code?
	
	
	
	



PREPAREDNESS IN USING OF GOOGLE CLASSROOM IN TEACHING CHEMISTRY
	S/N
	ITEM STATEMENT
	HP
	P
	NP
	HNP

	11
	How prepared are you to use Google Classroom? 
	
	
	
	

	12
	How prepared are you to use Google Classroom for creating assignment?
	
	
	
	

	13
	How prepared are you on recommending this method of learning to be applied to other appropriate subjects?
	
	
	
	

	14
	How prepared are you to use Google Classroom for interaction with students?
	
	
	
	

	15
	How prepared are you to use Google Classroom as learning initiative and motivational booster?
	
	
	
	






RESPONDENT BASED ON GENDER  

Sales	MALE	FEMALE	50	50	

LEVEL OF RESPONDENT

Sales	100 LEVEL	200 LEVEL	300 LEVEL	400 LEVEL	25	50	12.5	12.5	
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