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 Worldwide, academic institutions adopted online education as a learning 

strategy for curriculum delivery after the COVID-19 pandemic 

lockdown due to safety measures. Due to several challenges, the 

experience of online methods in low-income countries Sudan as an 

example needs adjustment and evaluation. This article aimed to evaluate 

the experience of the online learning method during the coronavirus 

disease (COVID-19) among medical laboratory science students at 

Alfajr College for Science and Technology, Sudan. This was a 

retrospective comparative study aimed to assess the student's 

performance in the online learning education method compared to the 

traditional method (face-to-face). The total number of (283) 

undergraduate students data were retrieved for all second 75(26.6%), 

third 84(29.4%), and fourth-year 124(44%) students. The final scores of 

online semesters were compared versus face-to-face semesters. The 

present study showed in the second-year no significant differences in 

students’ performance between the online versus the face-to-face in 

chemical pathology (P. value= 0.075), parasitology (P. value= 0.075), 

and microbiology courses (P. value= 0.077). While in the histopathology 

course the performance was significantly higher online versus face-to-

face (P. value= <0.001). In the third year, there were no significant 

differences in chemical pathology (P. value= 0.457) and parasitology (P. 

value=0.859) between online versus face-to-face. However, in 

microbiology and haematology courses, the performance was 

significantly higher in the online versus face-to-face (P. value=0.010, 

and <0.001) respectively. In the fourth year, there were no significant 
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differences between online versus face-to-face in chemical pathology, 

haematology, histopathology, and microbiology (P. value= 0.404, 0.121, 

0.431, and 0.449) respectively. There were significant differences 

between the students’ performance concerning class rank in 

haematology, chemical pathology, and microbiology courses for the 

online semesters (P. value= 0.001, 0.006, and 0.001) respectively. The 

experience of online education in Sudan is a successful and viable 

alternative to face-to-face as indicated by this study although the 

obstacles and barriers. 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

The history of online learning returned to distance learning in the mid-1800s by the University of London 

and was dependent on postal services [24]. The use of online learning methods in education has been 

witnessing great demand and growth due to numerous benefits [33]. A significant number of students 

preferred online courses, which stimulate instructors to design online courses to improve teaching and 

learning utility [10]. Various studies reported that online teaching methods increase the participation and 

interaction of students, and improve the discussion quality. The group discussions in the forum enhance the 

students’ problems solving [21]. The applications of Mobile technologies and laptops could enable easy 

access to an online learning platform such as Moodle and facilitate mobile learning efficiency [23], [32]. 

Online learning was defined as a method where the learners and instructors are separated by place and time 

or both and can be either synchronous or asynchronous by using different technology methods to distribute 

the educational content [22]. Online offers an excellent opportunity for students to engage across places and 

times. In synchronous, the instructors interact with learners in real-time, whereas in asynchronous, each 

learner works independently in the area and time [19]. In the distance learning method, the uses of computer 

networks do not necessarily, while in the online learning method, the distance does not necessarily be 

ultimately [12]. When (80%) or more of course contents are delivered online, this is called the online 

method, While when the combination of face-to-face and online ranges between (30-70%) is called 

blended, and (1-29%) is called web-enhanced method [19]. Although online and face-to-face education has 

basic similarities, face-to-face education is known as teacher-centered and needs passive learning by 

students. In contrast, the online education method is student-centred and needs active learning by a student 

[24]. However, the online method needs more time for instructors and learners than face-to-face [25], also 

learners and some instructors suffer from technophobia and feel discomfort with technology [15]. 

 

In Sudan, asynchronous is preferred over synchronous for many reasons: bad internet connection or no 

WIFI access, not all students have smartphones or laptops, and inadequate basic infrastructure such as 

electricity [2], [11]. 

 

Alfajr College for Science and Technology (ACST), a private college established in 2015, is located in 

south Khartoum, Sudan. ACST adopted blended education (asynchronous) as a learning strategy for 

curriculum delivery for all programs after the COVID-19 pandemic lockdown due to safety measures and to 

reduce classroom contact hours. Although previous studies discussed the effectiveness of virtual 

laboratories [6], however, blended courses are preferred for medical laboratory science more than online 

because the practical session is best-done by face-to-face [29]. The medical laboratory science program 
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curriculum at ACST is delivered through PowerPoint Presentation (PPT) lectures, tutorials, practical 

sessions, Problem Based Learning (PBL), and Team-Based Learning (TBL). Alfajr College modified the 

curriculum into the blended learning offered through the Moodle platform for the theoretical part of courses 

(lectures and theoretical part of practical). The PowerPoint Presentation (PPT) lectures were prepared and 

the slides contain text, diagrams, and photos. In addition, the teachers used the narration feature in PPT to 

add their voices to each slide, and then the presentation converts into video (MP4). During the semester, 

which extends from 13 to 15 weeks, for each three-credit hours course, there were three tutorials and three 

TBLs. Alfajr College adopted TBL as a learning method, and the individual readiness assurance test and 

team readiness assurance test (iRAT and tRAT) were used as continuous assessments [3]. Before starting 

the blended method in the medical laboratory science program, the Information Technology Unit at ACST 

trained all academic staff to identify and develop the course content appropriate for online instruction. 

 

Worldwide, several previous studies surveyed the satisfaction and perception of students toward online 

during COVID-19, and the results were controversial [1], [4], [8], [16], [18], [27], [30]. In Sudan, limited 

universities were exposed to online education methods during the COVID-19 pandemic, such as Gazira 

University, Sudan University of Science and Technology, Open University of Sudan, and Alfajr College for 

Science and Technology. The available published study from Sudan in this context focused on the student's 

satisfaction and perception [11], [13]. The first study done by Mohamed and his colleagues in 2021, 

surveyed the undergraduate medical students at the faculty of medicine, University of Gezira, Sudan, about 

their perception of online education. They found that most students had a positive perception of online. The 

second one done by [11], was conducted among undergraduate and postgraduate Sudanese health 

professional students. The study concluded that the perception of postgraduate students' is higher compared 

to undergraduate. Moreover, [28] try to investigate the challenges of online during COVID-19 in six 

medical faculties, and they found that poor internet connection and incompetent instructors were the major 

challenges encountered by students. [9], explored the perception of students, instructors, and policymakers 

in Sudan, and he found positive perceptions towards online among students, instructors, and policymakers, 

with more conservative instructors.  In Sudan, the online education method faced several challenges: 

administrative, technical, and financial. On the other hand, the demand for online learning continues to 

grow as educators are challenged by limited resources and students are pressed by work and family. Online 

flexibility allows students to complete their education, and for educators, it is convenient for them to 

continue the educational process without additional staff or classrooms [5]. Thus, based on the 

aforementioned, there were gaps in recent quantitative research and little is known about student 

performance and to what extent the experience of online learning is successful in Sudan. Therefore, the 

present study aimed to evaluate the online experience among medical laboratory science students at Alfajr 

College for Science and Technology, Sudan by comparing the student's performance in the online versus 

traditional education method (face-to-face). 

 

2. Methods 

This was a retrospective comparative study conducted in the medical laboratory science program (MLS) 

program at ACST. The data were retrieved for all second, third, and fourth-year undergraduate students. All 

students in the present study studied online for the first time. The data of students who did not sit for the 

two end-of-semester exams (face-to-face and online semester) was excluded from the study. The data of 

first-year students (freshmen) were excluded because the online method did not implement for them. 

 

Student performance was defined as a measurement of student-level knowledge or what a student has 

learned as a result of the education process and expressed as scores which are resulted from an assessment 

that involves either passing or not in a specific course exam [17], [26]. In this study, the student's 
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performance was assessed by the end-of-semester exam results and continuous assessment (described 

earlier). 

 

The end-of-semester theory exam consists of multiple-choice questions (MCQs) of at least 40 questions, 

matching questions, and short notes. The practical exam consists of a clinical scenario, experiment, and an 

objective structured practical examination. The exam was taken on campus. The total final results (100%) 

of the end-of-semester exam consist of the theory exam represented (40%), the practical exam represented 

(40%) plus (20%) continuous assessment. The final scores of online semesters (four, six, and eight) were 

compared with the final scores of face-to-face semesters (three, five, and seven) for the second, third and 

fourth-year respectively. 

 

3. Data Analysis 

Statistical analysis was performed using Social Statistical Package for Social Science (SPSS) software 

program version 20. An independent sample T. test was used to determine the differences in the mean 

scores between online versus face-to-face semesters. One Way ANOVA and Post Hoc were used to 

determine the differences in the mean scores among online semesters concerning class rank. The 

significance level was set at P. value <0.005. 

 

4. Results 

In the present study total number of students were N= (283), there were (124) in the second year, (84) in the 

third year, and (75) in the fourth year (Table 1). In the second year, the present study revealed no significant 

differences between students' performance in semester four (online) versus semester three (face-to-face) in 

chemical pathology, parasitology and microbiology courses (P. value= 0.075, 0.0.071, and 0.077) 

respectively. The student's performance in the histopathology course was significantly higher (P. value= 

<0.001), while in the haematology course was significantly lower (P. value=0.001) in semester four (online) 

versus semester three (face-to-face) (Figure1). In the third year, there were no significant differences 

between the students’ performance in chemical pathology and parasitology courses in semester six (online) 

versus semester five (face-to-face) (P. value= 0.457, and 0.589) respectively. While, the performance of 

students was significantly higher in microbiology (P. value= <0.001) and haematology (P. value= 0.010) 

courses, the performance of students in histopathology was significantly lower (P. value= 0.002) in 

semester six (online) versus semester five (face-to-face) (Figure2). In the fourth year, there were no 

significant differences between semester eight (online) versus semester seven (face-to-face) in chemical 

pathology, haematology, histopathology, and microbiology courses (Table 2). There were no significant 

differences between the student’s performance in the online semesters according to gender (Table 3). There 

were significant differences between the students' performance concerning class ranks in haematology, 

chemical pathology, and microbiology courses for the online semester, however in the histopathology 

course no significant difference was found (Table 4) and (Figure 3, 4, 5, 6). 

 

Table (1) Descriptive statistics for participants: 

Year Gender Total 

Male Female 

Second Year 44 (36%) 80 (64%) 124 (100%) 

Third Year 28 (32.5%) 56 (67.5%) 84 (100%) 

Fourth Year 36 (48%) 39 (52%) 75 (100%) 

Total 108 (38.2%) 175 (61.8%) 283 (100%) 
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Table (2) Online versus face-to-face Mean ±SD on each course for the fourth year: 

Courses Semester Mean ± SD Minimum score Maximum score P. Value 

Chemical 
Pathology 

semester7 68.6250 (11.5) 52 87 0.404 

semester8 72.3125 (13.0) 50 93 

Haematology semester7 64.2609 (7.36) 51 82 0.121 

semester8 67.9130 (8.29) 56 85 

Histopathology semester7 65.7778 (3.16) 51 79 0.431 

semester8 62.4444 (2.63) 52 78 

Microbiology semester7 64.8148 (11.8) 43 91 0.449 

semester8 67.2222 (11.3) 45 89 

 

Table (3) Mean ±SD for online semesters on each course among gender: 

 Gender Mean Std. Deviation P. value 

Chemical Pathology male 62.4268 17.49429 0.862 

female 62.0145 15.94607 

Parasitology male 65.9444 16.22022 0.600 

female 67.1926 16.35132 

Haematology male 59.5125 18.07859 0.643 

female 60.6424 16.56717 

Histopathology male 65.9718 17.34850 0.904 

female 65.6806 15.24515 

Microbiology male 58.0227 13.86219 0.550 

female 59.1241 13.48450 

 

Table (4) Multiple Comparisons for performance in online semester according to class rank: 

Dependent 

Variable 

(I) Class 

rank 

(J) Class 

rank 

Mean 

Difference 

(I-J) 

Std. 

Error 

Sig. 95% Confidence 

Interval 

Lower  

Bound 

Upper 

Bound 

Chemical 

Pathology 

Sophomores Juniors -4.368 2.308 .143 -9.816 1.078 

Seniors -12.71* 4.308 .010 -22.88 -2.550 

Seniors Sophomores 12.71* 4.308 .010 2.550 22.88 

Juniors 8.348 4.422 .145 -2.086 18.78 

Haematology Sophomores Juniors -17.47* 2.103 .000 -22.43 -12.50 

Seniors -15.48* 3.371 .000 -23.43 -7.528 

Seniors Sophomores 15.48* 3.371 .000 7.528 23.43 

Juniors -1.990 3.501 .837 -10.25 6.268 

Histopathology Sophomores Juniors -1.280 2.269 .839 -6.637 4.076 

Seniors 2.962 5.517 .853 -10.06 15.98 

Seniors Sophomores -2.962 5.517 .853 -15.98 10.06 

Juniors -4.242 5.607 .730 -17.47 8.992 

Microbiology Sophomores Juniors -7.548* 1.832 .000 -11.87 -3.226 
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Seniors -12.59* 2.726 .000 -19.02 -6.167 

Seniors Sophomores 12.598* 2.726 .000 6.167 19.02 

Juniors 5.0493 2.854 .182 -1.684 11.78 

*. The mean difference is significant at the 0.05 level. 

 

 
Figure 1: Means of students' performance for each course in the second year: 
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Figure 2: Means of students' performance for each course in the third year: 

 

 
Figure 3 Mean scores for chemical pathology course according to class rank in the online semester: 
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Figure4 Mean scores for haematology course according to class rank in the online semester: 

 

 
Figure5 Mean scores for histopathology course according to class rank in the online semester: 
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Figure6 Mean scores for microbiology course according to class rank in the online semester: 

 

5. Discussion 

The present study aimed to evaluate the online experience and answer the question that whether the 

performance of students in online semesters is as well as that of face-to-face. The results of the study 

showed there were no significant differences in the performance of students between online and face-to-

face in the majority of courses (chemical pathology, parasitology, microbiology), while in the 

histopathology course the online performance was superior to face-to-face in the second year. In the third 

year no significant differences in the performance of students between online and face-to-face in chemical 

pathology, and parasitology courses, while the online performance was superior to face-to-face in 

haematology and microbiology. In the fourth year no significant differences between online versus face-to-

face in all courses. Moreover, there was a significant difference in performance concerning class rank in the 

online courses. When taking these findings together we found that the student's performance in online 

courses improved toward graduation. These findings were comparable to the report done by [20], who 

reported that older students perform better online versus traditional, and achieve higher scores. Such 

findings also were reported by [14] he evaluated the effectiveness of online medical laboratory technician 

programs between (2004-2009) and found that the performance of students was significantly lower in 

haematology and microbiology course online versus face-to-face (2004-2006), while in a later year (2007-

2009) no significant difference. [14], also compared the performance of online students between (2004-

2006) versus (2007-2009) and found that the performance online significantly improved in (2007-2009). [7] 

found that students’ performance was significantly high in online versus face-to-face haematology (anaemia 

course), and they concluded that online significantly improves grade outcomes. Likewise, [6] found that the 

performance of students in online haematology (hemostasis courses) was significantly better compared to 

the performance of students face-to-face. The present study shows no significant difference in performance 
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between gender in the online semester of each course. This result is consistent with [18] who found no 

significant difference found between gender in the online pathology course. Likewise, [33] reported that 

although 85% of males preferred online over the face-to-face method, no significant differences were 

founded between gender in online courses. A comparable result was reported by [24], they compared the 

students' performance online and face-to-face in environmental science at the department of biology, fort 

valley state university, United States, and found no significant difference in students' performance between 

online and face to face overall, and concerning gender. However, concerning class rank, our study 

contradicts the latter one, and this is probably due to the study setting and design. Further, [31] found no 

significant difference in students’ performance on earth science exams between online and face-to-face at 

the department of physical sciences, Hillsborough community college, United States. In the current 

literature, few studies compared student performance between online and face-to-face. However, we have 

not found a study of this nature from Sudan to compare with. 

 

The limitation of the present study is that we could not ask the students for perception and satisfaction 

toward online through a structured questionnaire. Moreover, the study was conducted in one program at 

college and excluded first-year students (freshmen) because they do not study by online method. 

Nevertheless, the fact that 71% of courses (N=7), and 75% of class rank (N=4) are included in the study 

strengthens the findings and minimizes the risk of false generalization. Perhaps Alfajr College the only 

academic institute in Sudan continued and adopted the online (asynchronous) learning style after the 

COVID-19 lockdown due to its benefits. However, synchronous is superior to the latter due to the 

interaction between the learner and instructor, so we need to implement, adjusted, and evaluated it through 

further study in the future. 

 

6. Conclusions 

The medical laboratory science students performed in online semesters as well as those face-to-face 

semesters in the majority of courses. The better academic performance in some of the online courses than in 

face-to-face ones, as indicated by this study, proves that the experience of online education in Sudan is a 

successful and viable alternative to face-to-face education. Although there are many obstacles and barriers 

to establishing such an advanced international educational method (online), a great chance is seen in the 

experience of the medical laboratory science program to improve online education at Alfajr College. 

 

Ethical Statement: The study was reviewed and approved by Alfajr College Research Ethical Committee. 

The written consent form was waived by Alfajr College Research Ethical Committee due to the 

retrospective nature of the study, and the data for students was obtained following the confidentiality 

insurance. Student identification numbers (ID) were used in SPSS for data entry. All methods were carried 

out following the relevant guidelines and regulations. 
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