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Abstract
The advances in Technology have made online learning more popular in educational institutions across the globe. Consequently, researchers have conducted investigations on the effects of online learning on students’ academic performance using questionnaire as instrument for data collection. These have led to three divergent reports. While some researchers agreed that online learning is as good as onsite learning in terms of students’ academic performance, others are of strong opinion that online learning is better than onsite learning. Still, a third school of thought affirmed that onsite learning is more effective than online learning. Since these studies relied on self-reported data from students and lecturers, who are participants, the contradictory results need to be further investigated using a method devoid of questionnaire as the participants may be biased when filling the questionnaire. It is against this background that an E-Classroom Management System was developed. The system was evaluated alongside onsite learning using College students. The results from the study showed that onsite learning gives a better academic performance than online learning.
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Introduction
The advances in Technology have made online education possible for students and other learners with busy schedules and limited work/office flexibility to obtain quality education. Secondly, the outbreak of covid-19 pandemic in 2020 which led to the sudden closure of schools worldwide made various world governments to begin to further explore the use of online teaching as there was no other choice due to the lockdown. As opposed to onsite teaching, online learning has made it possible to offer classes worldwide through the use of Internet Technology. However, the efficiency of the online mode of teaching has been put into questionable doubt. This has led to research investigations to ascertain which of the two methods, (online and onsite) brings better academic performance to the learners. Unfortunately, these investigations made use of questionnaire and reported contradictory results.
From the literature, there have been three main divergent findings among researchers on which of these two methods (online and onsite) gives a better students’ academic performance. Furthermore, most studies found in literature on the effects of online and onsite methods of teaching on students’ academic performance relied on self-reported data from the students and lecturers using questionnaire as a major instrument for data collection. While this study is not against the use of questionnaire in eliciting opinions or as data gathering instrument, research findings according to Persky et al. (2020) have shown a weak correlation between students’ perceived learning and actual learning outcomes. In addition, researches conducted using questionnaire as an instrument for data gathering only give approximate results as the respondents may be biased when filing the questionnaire. Thus, relying on these contradictory findings may be a misleading conclusion to educational planners and policy makers. To address these missing gaps, an E-Classroom Management System.
Problem Statement
Investigations on the efficiency of the online and onsite methods of teaching have relied solon the use of questionnaire as can be found in the literature. Thus, there is urgent need to conduct a fresh investigation on this critical subject matter without the use of questionnaire.
Objectives of the Study
The objectives of this study are:
(1) To evaluate the effects of online and onsite methods of instruction delivery on the students’ academic performance using an E-Classroom Management System.
(2) To put to rest the controversial reports using a method devoid of questionnaire.
Significant of the Study
The significant of this study are:
(1) To provide decision makers in education sector with the much-needed information to determine if students placed in either online or onsite classrooms are being equally treated.
(2) To provide reliable data that will guide teachers, students and parents in understanding the effects of online and onsite methods of teaching on students’ learning outcome.

Research Questions

(1) Is there equity in academic performance between online and onsite students that are taught the same course?

(2) Can online method of teaching produce better learning outcomes than onsite method of teaching?
Hypothesis

The above research questions were subsumed into one null hypothesis thus:

H0: There is no significant difference in academic performance of students taught using online mode of instruction and those taught using the onsite mode of instruction. 

Literature Review
In a study carried out by Paul & Jefferson (2019) to determine which teaching method proved more effective among students of Environmental Science Course in Fort Valley State University, USA, it was found that there is no significant difference in student performance between online and onsite learners. In a related development Chen & Jia (2016) compared the online and onsite student’s learning outcomes and experiences using students of Peking University, China. Their finding revealed that there is no significant difference between the online and onsite learners’ participants in terms of their scores. Similarly, Wrenn (2015) studied the effects of onsite and online modes of instruction on the students’ achievement outcomes. The result of the study showed that there is no significant difference in performance scores between the online and traditional instructional models. According to Vivolo (2016), online learning works as effectively as traditional onsite learning. The work of Pei & Wu (2016) provided evidence that online learning is at least as effective as onsite learning. In their respective studies, Gacs et al. (2020), Montiel-Chamorro (2018) and Hockly (2015) found that there was neither superiority nor significant differences in the instructional delivery format between online and onsite modes of teaching. Thus, the first school of thought maintained that there is no significant difference in performance between students taught using online and onsite methods of instruction.

However, the second school of thought affirmed that online method of instruction is better than the traditional classroom method of teaching in terms of students’ academic performance. The recent study of Wang et al. (2022) which supports this claim found from the survey of Chinese students’ opinion, that studying Chinese language online is better than studying it onsite. According to Zheng et al. (2021), 16 out of the 17 courses compared in their study showed that the online cohort secured more A grades than the onsite. The study of Amin et al. (2020) found that students of National University, USA who took the database classes learned better in online than onsite classes. Furthermore, Amin et al. (2021) compared the performance of students taught using online and onsite modes in Introductory Electrical Circuit class. The result showed that online method is better than onsite method. It should be noted that most of the authors cited in this paragraph reported that online method is as good as or even better than onsite method. However, the latter was purposively chosen. 
In contrast to the above two schools of thought, the third school of thought is of the strong opinion that onsite performs better than online classes. Supporting this school of thought, Bhaumik & Priyadarshimi (2020) study showed that 64.8% of the respondents agreed that onsite classes are more effective that online classes. In a recent survey conducted by Wang et al. (2022), it was found that students in the USA reported that onsite classes for Chinese language were significantly more effective in learning when compared with the online method. As reported by Means & Neisler (2021) in a USA national survey, more than 55% of students who participated in online learning during the pandemic did not learn as well as they did during the onsite learning before the pandemic. According to the finding of Kaczmarek et al. (2020), 50 % of the participating dental lecturers at Harvard University perceived student learning to have worsened when online was used as a method of instruction during the pandemic, while 70 % of the students felt the same. Similarly, Abbasi et al. (2020) reported that 86 % of medical and dental students in a Pakistan college felt that they learned less in online.

Reports from these three schools of thought showed clearly three divergent reports on this same subject matter. In addition, the instruments used for data collection for the three different schools thought, were mainly questionnaire, which gives approximate result. These are the missing gaps which this study tends to address in the remaining sections of this paper.
Methodology
Research Design

The design of the research study is as outlined in the subsections below.
E-Classroom Management System

The E-Classroom Management System was developed for the XXXXXXXX (Masked for the purpose of blind review). The system was implemented using PHP and JAVA. It is an enhanced learning management system that has the capacity to work online and offline. It has in-built CBT, e-learning facilities, sends SMS/email to the students reminding them of pending assignment/lecture, video/audio teaching by the course lecturer, etc.   The login interface is presented in figure 1.
XXXXXX (Masked for the purpose of blind review)
Figure 1. Login Interface

Population of the Study

The population of the study was the entire 200 level Computer Science students for the 2020/2021 and 201/2022 academic sessions studying at the XXXXXX (Masked for the purpose of blind review). The purposeful selection of the Computer Science students as the population for this study was due to the students’ high ability to navigate online teaching APP with ease. Secondly, we need 200 level students so that their academic performances in 100 level will be used in assigning them into groups as discussed in Implementation Section.
Sample Size

For this study, the entire population is the sample size. In other words, the sample size of this study was Seventy (70) and Sixty-Eight (68) 200 level Computer Science students for 2020/2021 (henceforth referred as 2021) and 2021/2022 (henceforth referred to as 2022) academic sessions respectively.
Implementation

During implementation, two (2) Groups were created. They were online mode of instruction and onsite mode of instruction shortened as online and onsite groups respectively. In 2021, members of the groups were chosen from the Seventy (70) Computer Science students using stratified random sampling, hence each group has Thirty-Five (35) students. The online group was taught CSC211 and CSC221 during the first and second semesters respectively using the E-Classroom Management System, while the onsite group (control group) was taught the same courses, that is, CSC211 and CSC221 by the same lecturer using the traditional face-to-face method of instruction. The two groups were subjected to the same examinations.

Similarly, in 2022, a new set of Sixty-Eight (68) Computer Science students were used for further testing of the system. Thus, Thirty-Four (34) students each were selected from the Sixty-Eight (68) students and assigned into online and onsite groups using stratified random sampling. Again, the online group was taught CSC211 and CSC221 during the first and second semesters using e-Classroom Management System, while the onsite group was taught CSC211 and CSC221 during the first and second semesters by the same lecturer using face-to-face method of instruction. At the end of each semester, both groups were subjected to the same examinations.

It should be noted that the online group was given unhindered access to the Internet free of charge. This was done to remove any limitation on the use of E-Classroom Management System due to lack of fund to buy data. Secondly, the choice of stratified random sampling was chosen to ensure each group has a fairly equal number of students with the same level of intelligent using their 100 level results.  At the end of the two (2) years, that is, 2021 and 2022, the examination results were collected for analyses with the consent of the participants. The detail analyses are presented in below.
Data Analyses and Discussion of Results/Findings     
In this section, both descriptive and inferential statistics were used for the analyses. It should noted that the achievement test is based on the semester examinations, and continuous assessment which consists of tests, assignments, etc.
Descriptive Statistical Analyses

The number of students passed in each letter grade for 2021 and 2022 were collected for analyses. The percentage performances are shown in tables 1 to 14.
The 2021 Result in CSC211

The 2021 result of students in CSC211is presented in tables 1 and 2.

Table 1. The 2021 Result of CSC211 (Online Method)

	Range of 

Score
	Letter

Grade
	Online Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  0
	  0.0%

	60-69
	B
	  2
	  5.7%

	50-59
	C
	14
	40.0%

	45-49
	D
	  5
	14.3%

	40-44
	E
	14
	40.0%

	0-39
	F
	  0
	  0.0%

	Total
	35
	100.0%


Table 2. The 2021 Result of CSC211 (Onsite Method)

	Range of 

Score
	Letter

Grade
	Onsite Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  3
	  8.6%

	60-69
	B
	  6
	17.1%

	50-59
	C
	  9
	25.7%

	45-49
	D
	  5
	14.3%

	40-44
	E
	12
	34.3%

	0-39
	F
	  0
	  0.0%

	Total
	35
	100.0%


The distribution of students’ performances along the grades as well as its percentages in CSC211 can be found in tables 1 and 2. For example, in table 1, 5.7% of the students taught using online method had B grade, while in table 2, 17.1% of the students taught using onsite method had B. Thus, from tables 1 and 2, one can conclude that the percentage of students with B grade is higher in onsite method than that of online method. This is same for A grade. On the contrary, the percentage of students with C grade is higher in online method than that of onsite method. 
The 2021 Result in CSC221

The 2021 result of students in CSC221is presented in tables 3 and 4.
Table 3. The 2021 Result of CSC221 (Online Method)

	Range of 

Score
	Letter

Grade
	Online Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  1
	  2.9%

	60-69
	B
	  3
	  8.6%

	50-59
	C
	13
	37.1%

	45-49
	D
	  7
	20.0%

	40-44
	E
	11
	31.4%

	0-39
	F
	  0
	  0.0%

	Total
	35
	100.0%


Table 4. The 2021 Result of CSC221 (Onsite Method)

	Range of 

Score
	Letter

Grade
	Onsite Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  4
	11.4%

	60-69
	B
	  5
	14.3%

	50-59
	C
	12
	34.3%

	45-49
	D
	  4
	11.4%

	40-44
	E
	10
	28.6%

	0-39
	F
	  0
	  0.0%

	Total
	35
	100.0%


Again, the distribution of students’ performances along the grades as well as the percentages in CSC221 can be found in tables 3 and 4. For instance, table 3 showed that 2.9% of the students taught using online method had A grade, while table 4 showed that 11.4% of the students taught using onsite method had A. From tables 3 and 4, one can conclude that the percentage of students with A grade in onsite method is higher than that of online method. On the contrary, the percentage of students with C grade in online method is higher than that of onsite method.
The Combined Result of CSC211 and CSC221 for 2021

The combined result of CSC211 and CSC221 for 2021 is presented in tables 5 and 6.
Table 5. Combined Result of CSC211 and CSC221 (Online Method)

	Range of 

Score
	Letter

Grade
	Online Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  1
	  1.4%

	60-69
	B
	  5
	  7.1%

	50-59
	C
	27
	38.6%

	45-49
	D
	12
	17.1%

	40-44
	E
	25
	35.7%

	0-39
	F
	  0
	  0.0%

	Total
	70
	100.0%


Table 6. Combined Result of CSC211 and CSC221 (Onsite Method)

	Range of 

Score
	Letter

Grade
	Onsite Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  7
	10.0%

	60-69
	B
	11
	15.7%

	50-59
	C
	21
	30.0%

	45-49
	D
	  9
	12.9%

	40-44
	E
	22
	31.4%

	0-39
	F
	  0
	  0.0%

	Total
	70
	100.0%


From tables 5 and 6, it is not clear enough to say one method performs better than the other method. This is so because while students taught using online perform better in terms of percentage of students with C, D and E grades, those taught using onsite perform better in terms of percentage of students with A and B grades.
The 2022 Result in CSC211
The 2022 result of students in CSC211is presented in tables 7 and 8.
Table 7. The 2022 Result of CSC211 (Online Method)

	Range of 

Score
	Letter

Grade
	Online Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  0
	  0.0%

	60-69
	B
	  4
	11.8%

	50-59
	C
	12
	35.3%

	45-49
	D
	  5
	14.7%

	40-44
	E
	13
	38.2%

	0-39
	F
	  0
	  0.0%

	Total
	34
	100.0%


Table 8. The 2022 Result of CSC211 (Onsite Method)

	Range of 

Score
	Letter

Grade
	Onsite Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  4
	11.8%

	60-69
	B
	  6
	17.6%

	50-59
	C
	  9
	26.5 %

	45-49
	D
	  5
	14.7%

	40-44
	E
	10
	29.4%

	0-39
	F
	  0
	  0.0%

	Total
	34
	100.0%


From tables 7 and 8, it was found that students taught using online method perform relatively better than their counterpart taught using onsite method judging from the percentage that made C and E grades. On the other hand, students taught using onsite method perform relatively better than those taught using online method in terms of percentage of students with A and B grades. However, the percentage of students with D grade showed that students taught using the two methods have equal academic performance.  
The 2022 Result in CSC221

The 2022 result of CSC221 is presented in tables 9 and 10.
Table 9. The 2022 Result of CSC221 (Online Method)

	Range of 

Score
	Letter

Grade
	Online Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  2
	  5.9%

	60-69
	B
	  3
	  8.8%

	50-59
	C
	12
	35.3%

	45-49
	D
	  8
	23.5%

	40-44
	E
	  9
	26.5%

	0-39
	F
	  0
	  0.0%

	Total
	34
	100.0%


Table 10. The 2022 Result of CSC221 (Onsite Method)

	Range of 

Score
	Letter

Grade
	Onsite Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  5
	14.7%

	60-69
	B
	  6
	17.6%

	50-59
	C
	10
	29.4%

	45-49
	D
	  4
	11.8%

	40-44
	E
	  9
	26.5%

	0-39
	F
	  0
	  0.0%

	Total
	34
	100.0%


The performance of students in year 2022 in CSC221 can be found in tables 9 and 10. From the percentage performance of the students that made A and B grades, it can be deduced that students taught using onsite method perform better than their counterpart taught using online method. On the other hand, students taught using online method perform better than those taught using online method in terms of percentage of students with C and D grades. However, the percentage of students with E grade showed that students taught using the two methods have equal academic performance.
Combine Result of CSC211 and CSC221 for 2022

The combined result of CSC211 and CSC221 for 2022 is presented in tables 11 and 12.
Table 11. Combined Result of CSC211 and CSC221 (Online Method)

	Range of 

Score
	Letter

Grade
	Online Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  2
	  2.9%

	60-69
	B
	  7
	10.3%

	50-59
	C
	24
	35.3%

	45-49
	D
	13
	19.1%

	40-44
	E
	22
	32.4%

	0-39
	F
	  0
	  0.0%

	Total
	68
	100.0%


Table 12. Combined Result of CSC211 and CSC221 (Onsite Method)

	Range of 

Score
	Letter

Grade
	Onsite Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  9
	13.2%

	60-69
	B
	12
	17.8%

	50-59
	C
	19
	27.9%

	45-49
	D
	  9
	13.2%

	40-44
	E
	19
	27.9%

	0-39
	F
	  0
	  0.0%

	Total
	68
	100.0%


Arising from tables 11 and 12, one can conclude that students taught using online method perform relatively better than those taught using onsite method in terms of percentage of students with C, D and E grades. On the other hand, students taught using onsite method perform relatively better than those taught using online method in terms of percentage of students with A and B.
Combined Performance for the Years 2021 and 2022

The combined performance of the students for the two years is presented in tables 13 and 14.
Table 13. Combined Performance for years 2021 and 2022 (Online Method)

	Range of 

Score
	Letter

Grade
	Online Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	  3
	  2.2%

	60-69
	B
	12
	  8.7%

	50-59
	C
	51
	37.0%

	45-49
	D
	25
	18.1%

	40-44
	E
	47
	34.0%

	0-39
	F
	  0
	  0.0%

	Total
	138
	100.0%


Table 14. Combined Performance for years 2021 and 2022 (Onsite Method)

	Range of 

Score
	Letter

Grade
	Onsite Method
	Percentage

	
	
	No. of Students
	

	70-100
	A
	16
	11.6%

	60-69
	B
	23
	16.7%

	50-59
	C
	40
	29.0%

	45-49
	D
	18
	13.0%

	40-44
	E
	41
	29.7%

	0-39
	F
	  0
	  0.0%

	Total
	138
	100.0%


From tables 13 and 14, students taught using online method perform relatively better than those taught using onsite method in terms of percentage of students with C, D and E grades, while students taught using onsite method perform relatively better than those taught using online method in terms of percentage of students with A and B grades. Thus, it is very difficult to draw conclusion on which of the two methods is a better method for teaching students in sub-Saharan Africa, hence the need for inferential statistics analysis.
Inferential Statistics Analysis

The data for the two years (2021 and 2022) were analyzed using t test. The results is presented in table 15.
Table 15. Mean score, standard deviation, t test and sig. value

	Variable
	N
	Mean
	SD
	T
	Df
	Sig. (P)

	Online
	138
	2.27
	1.09
	
	
	

	
	
	
	
	2.73
	274
	0.007

	Onsite
	138
	2.67
	1.36
	
	
	


From table 15, it shows that there is a significant difference in academic achievement of students taught with online and their counterpart taught with onsite method (t=2.73, df=274, p=0.007). Again, student taught with onsite method performed better (mean=2.67, SD=1.36) than their counterpart taught with online method (mean=2.27, SD=1.09).
Conclusion
Students’ performances were measured by means of comprehensive examinations that tested all materials covered in the two courses, that is, CSC211 and CSC221.  Results from the study support the claim that students taught with onsite method learn better than students taught with online method.
Recommendation

From the finding, we recommend that more research work should be conducted to improve on the technology that drives the online method of teaching.
Future Work
Apart from the issue of students’ academic performance, little attention has been given to factors affecting students’ acceptance of online learning. In particular, research conducted by Peacock & Cowan (2019) has shown that one of the most important factors influencing students’ academic performance in any learning environment is a sense of belonging, the feeling of being connected with and supported by the teachers and classmates. However, this aspect of the classroom experience is lacking whenever there is school closure. While teaching can be held online because of advances in Internet Technology, virtual peer interaction on such a platform has been perceived by medical students not to have the same positive effect as physical interaction (Chan et al., 2020). Thus, investigation into user acceptance of online learning and or developing a hybrid mode of instruction that will take into consideration the good attributes of online and onsite learning methods as well as taking cognizance of the sub-Saharan Africa local content will be an interesting research direction.
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