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ABSTRACT 
Background: There was an urgent need for peer-assisted learning in the medical 
laboratory science program following examination failure in hematology, microbiology, 
and parasitology courses. Aim: The present study aimed to explore the effect of peers in 
supporting the low achiever medical laboratory science students at Alfajr College for 
Science and Technology. Methods: An experimental study was conducted at the medical 
laboratory science program. According to final exam results for the end-of-semester 
three all low achiever students in hematology [N=76/124 (61%)], microbiology 
[N=61/124 (49%)], parasitology [N=54/124 (48%)] and chemical pathology [N= 55/125 
(36%)] courses assigned to peer-assisted learning groups by high achiever students 
(senior) under the lecturers' supervision. The results of the end-of-semester four were 
compared to the end-of- semester three exam results, and the differences in achievement 
were measured. Results: Students' achievements were significantly higher in the 
semester four final exam in parasitology, hematology, microbiology, and chemical 
pathology courses (P. value=<0.001; <0.001, <0.001 and <0.001), respectively. No 
significant differences in the histopathology course (P. value= 0.511). On the other hand, 
the achievement of high achiever students was significantly improved in parasitology (P. 
value= 0.006), while in microbiology and hematology courses was not (P. value= 0.046, 
and <0.001) respectively. Conclusions: Peer-assisted learning significantly positively 
affects low-achiever students. However, further research into peer-assisted learning on 
high-achievers as supporter students' is required. 
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1. INTRODUCTION 
The origins and history of organized peer-assisted learning (PAL) are back to 

two British educators in the late 18th and early 19th centuries. The first was called 
Andrew Bell in 1789 Madras, India schools, followed by Joseph Lancaster in 1801 
London, England. Then together they developed the Bell-Lancaster system that each 
class paired into tutors and tutees under teacher-assistant supervision in 1988 
Fuchs et al. (1997). Then peer-assisted learning expanded into various professions 
and fields and takes different forms in terms of setting, structure, duration, scope, 
and targeted area Tariq (2005), Pereira et al. (2021). Peer-assisted learning is a sort 
of cooperation in teaching and learning methods. Currently, PAL is defined as the 
transference of knowledge and practice from one student to another, whereby peers 
assist each other in the educational process Gogus (2012), Sari et al. (2017). 

The peers share a similar social status, experience, knowledge base, and 
environment and are not professional teachers who support each other to learn by 
teaching Bermingham et al. (2022), Burgess et al. (2020). This process is defined by 
different authors under different terms such as "near-peer teaching"; "peer 
tutoring"; and "peer support" Burgess et al. (2014), Srivastava et al. (2015), Tai et 
al. (2014). Peer-assisted learning is growingly used as a teaching and learning 
method in medical education worldwide. Several academic institutions 
implemented peer-assisted learning in the curriculum under the form of Problem 
Based Learning (PBL) Bugaj et al. (2019), Double et al. (2020). The basic structure 
of peer-assisted learning is to match a low-achiever student (student tutees) with a 
high- achiever student (student tutors) so that a low-achiever student may increase 
his academic achievement without any pressure driven by the institution Gogus 
(2012). Peer-assisted learning should consider as additional support (supplemental 
support) to the ongoing educational process and do not replace the educator role 
Jönsson (2018). Peer-assisted learning positively impacts students' attitudes, 
knowledge and learning outcomes. Moreover, peers can motivate each other and 
influence academic achievement Burgess et al. (2014), Bursal (2017), Dehghani et 
al. (2014), Drysdale et al. (2022), Räisänen et al. (2020). However, individual 
differences among students make peer-assisted learning not free from challenges. 
There are some barriers during peer-assisted learning, such as the student's 
behaviour in the classroom or the management of academic tasks. Therefore, peer-
assisted learning should be structured, schemed and implemented under firm 
supervision and in a planned environment Ullah et al. (2018). The conventional 
method for academic treatment after examination failure includes three steps: 
identification of failed students at assessment; treatment period (a repeating 
portion of the course); and repeating the exam Patel et al. (2015), Malibary et al. 
(2019). The experience of failure in exams is a complex process involving the 
interaction between mental health, social, and academic problems Patel et al. 
(2015), Picton et al. (2022). In the current study, several factors probably 
contributed to student failure in examination in the second year: the experience 
online for the first time, the language barrier, and the transition from basic science 
in the first year to a speciality course in the second year. Following examination 
failure, low-achiever students need treatment with emotional, social, and academic 
support from the staff and peers Abrams et al. (2022), Jönsson (2018). However, 
low-achiever students may feel discomfort communicating with staff due to fear of 
course termination. Furthermore, the peers understand the learning needs of their 
friends better. Unfortunately, little evidence exists of peer-assisted learning 
available to students following examination failure, and studies of the effect of PAL 
on academic failure are rare. Therefore, the present study aimed to evaluate the 
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effect of peer- assisted learning on medical laboratory science students' 
achievement to support and avoid low achiever students from failing in the next 
exams. 

 
2. METHODOLOGY 

2.1. STUDY DESIGN 
An experimental study was conducted at the medical laboratory science 

program/Alfajr College for Science and Technology 2021 to evaluate the effect of 
peer-assisted learning on Low achiever students'. Achievement is defined as a 
measurement of student-level knowledge or what a student has learned as a result 
of the education process and expressed as grades which are resulted from an 
assessment that involves either passing or not in a specific course exam. To clarify 
the terms used in this article we refer to students not receiving a passing grade in a 
specific course as low-achievers (grade F= less than 50), and students receiving a 
high grade in a specific course as high-achievers (grade A= from 80-100; and grade 
B+= from 75-79) Steinmayr et al. (2014), Jeremy and Fisher (2012). 

 
2.2. PARTICIPANTS 
• Low achiever students: The number of low achiever students (Junior) 

according to final exam results of semester three were: hematology 
[N=76/124 (61%)]; microbiology [N=61/124 (49%)]; parasitology 
[N=54/124 (48%)]; and chemical pathology [N= 55/125 (36%). 

• High achiever students: The number of high achiever students (Senior) 
according to final exam results of semester five were [hematology (N= 11); 
microbiology (N= 16); parasitology (N= 8); and chemical pathology (N= 
(6)]. 

Alfajr College Research Ethical Committee reviewed and approved the study. 
All participants were assigned the written informed consent form. All methods were 
carried out following relevant guidelines and regulations. 

 
2.3. DATA COLLECTION 
The end-of-semester three and four exam results for the second academic year 

(2020-2021) for hematology, parasitology, microbiology, chemical pathology, and 
histopathology were collected for all low-achiever students. We compared the 
differences in achievement between semesters three and four for courses involved 
in PAL (hematology, parasitology, microbiology, and chemical pathology) versus 
courses that  were  not  involved (histopathology) to see whether the peer-assisted 
learning worked or not. Also, we compared the achievement of high-achiever 
students between semesters five and six. 

 
2.4. PEER-ASSISTED LEARNING SESSION 
All low achiever students in hematology, microbiology, parasitology, and 

chemical pathology courses in the second year were assigned to groups on a 
voluntary basis. High-achiever students have been given a chance to volunteer; 
however, their achievements in final exam results for semester five should be high 
in the specified course. Each group contained from 7 to 10 low achiever students 
(tutees) and one high achiever (tutor) under academic staff supervision. High 
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achiever students tutored low achieving students on the lecture materials during 
semester four every Thursday, approximately 4 hours for one month and a half, and 
four tutorials were done for each course, three lectures covered in each tutorial. 

 
2.5. DATA ANALYSIS 
The data were analysed using Statistical Package for the Social Sciences 20 

(SPSS Inc., Chicago). Descriptive statistics were done; the Chi-square test was used 
to examine the differences between categorical data. The differences in numerical 
data (mean scores) between the final exam result of two semesters were tested by 
independent and paired sample T-tests. A P. value of <0.05 was considered 
significant. 

 
3. RESULTS 

Of one hundred and twenty-four (124) students, there were (52%) students 
passed in parasitology, (38%) in hematology, (50.9%) in microbiology, and (56%) 
in chemical pathology in semester three as shown in Table 1. There were (48.2%) 
of low achiever students who passed in semester four in parasitology, (54%) in 
hematology, (26%) in microbiology, and (67%) in chemical pathology passed, as 
shown in Table 2. The mean scores of students were significantly higher in semester 
four in parasitology, hematology, microbiology, and chemical pathology courses. No 
significant differences in the achievement of the histopathology course as shown in 
Table 3. The achievement of high achiever students was significantly lower in 
hematology and microbiology, whereas in parasitology was a significantly higher 
Table 4. 
Table 1 

Table 1 The Frequency (%) of Students’ Achievement in the Third and Fourth Semesters: 

Course name Semester Passed 
Students 

Failed 
Students 

Minimum Maximum Total 

Parasitology semester3 70 (52%) 54 (48%) 15 47 124 
 semester4 84 (68%) 40 (32.%) 15 74  

Hematology semester3 48 (38%) 76 (61%) 12 47 124 
 semester4 71 (58%) 53 (42%) 21 68  

Microbiology semester3 63 (50.9%) 61 (49.1%) 15 47 124 
 semester4 54 (44%) 70 (56%) 6 55  

Chemical semester3 70 (56%) 55 (44%) 24 49 125 

Pathology semester4 92 (74%) 33 (26%) 17 74  

Histopathology semester3 104 (85%) 18 (15%) 14 49 122 
 semester4 95 (78%) 23 (22%) 23 72  

 
Table 2 

Table 2 The Frequency (%) of Grades for Low Achiever Students in the Fourth Semester 

Courses A B+ B C+ C F passed% Total 

 Frequency (%)   

Parasitology 0 (0) 0 (0) 1 (1.8) 6 (11.1) 19 (35.1) 28 (51.8) 26 
(48.2%) 

54 (100) 

Hematology 0 (0) 0 (0) 0 (0) 9 (12.0) 32 (42.0) 35 (46.0) 41 (54%) 76 (100) 
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Microbiology 0 (0) 0 (0) 0 (0) 0 (0) 16 (27.0) 45 (73.0) 16 (26%) 61 (100) 

Chemical 
Pathology 

0(0) 0(0) 4 (7.4) 11 (2.4) 18 (33.20 22 (39) 33 (67%) 55 (100) 

Histopathology 0(0) 0(0) 0(0) 1 (5%) 7 (39%) 10 (56%) 8 (44%) 18 (100) 

A= (80-100); B+= (75-79); B= (70-74); C+= (60-69); C= (50-59); F= (0-49) 

 
Table 3 

Table 3 Paired Samples Statistics for Low Achiever Students 

Course name Semester Mean (STD) N 95% Confidence 
Interval of the 

Difference 

P. value 

    Lower Upper  
Parasitology semester3 37.50 (7.58) 54 -13.8 -7.3 ≤0.001 

 semester4 48.11 (12.23)     

Hematology semester3 33.17 (8.73) 76 -16.8 -12.14 ≤0.001 
 semester4 47.68 (11.42)     

Microbiology semester3 35.83 (7.96) 61 -7.98 -3.61 ≤0.001 
 semester4 41.63 (9.60)     

Chemical semester3 40.311(6.55) 55 -14.24 -7.90 ≤0.001 
 semester4 51.38 (12.79)     

Histopathology semester3 43.62 (7.49) 18 -10.67 5.55 0.511 
 semester4 46.18 (11.65)     

 
Table 4  

Table 4 Paired Samples Statistics for High Achievers 

 Mean (STD) N 95% Confidence Interval 
of the Difference 

P. 
value 

   Lower Upper  

Microbiology semester5 80.13(4.14) 16 .10546 9.64454 .046 

 semester6 75.25(9.25)     

Hematology semester 5 78.63(5.10) 11 6.57093 13.06543 .000 

 semester 6 68.82(4.11)     

Parasitology semester 5 80.49(4.75) 8 -7.25832 -1.75168 .006 

 semester 6 85.00(5.87)     

Chemical pathology semester 5 77.5 (4.96) 6 -2.590 9.257 0.205 

 semester 6 75.1 (4.91)     

  
4. DISCUSSION 

The need for peer assisted learning in the medical laboratory science program 
was raised from the low success percentage in the final exam for hematology, 
microbiology, parasitology, and chemical pathology courses in the second year/ 
semester three, as appears in the results Table 1. Perhaps the present study is first 
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study done in this nature in Sudan, and we try to support low achiever students with 
a peer assisted learning under staff supervision. In the current study, low-achiever 
students' achievement was significantly improved in all courses; there were 
significant differences in mean scores between the third and fourth semesters. On 
the other hand, the achievement of low-achiever in the histopathology course was 
not improved, and this explained the importance of peer-assisted learning 
implementation after exam failure. However, high-achiever students' achievement 
significantly decreased in three courses. These results are comparable to Filade et 
al. (2019) who surveyed the effect of peers on academic performance. The study 
revealed the positive significant effect of peer support on academic performance. In 
contrast, this study is highly significant compared to Sari et al. (2017), and these 
differences in the significance level are probably due to the study design and setting. 
Moreover, Sari et al. (2017) found that the achievement of high achievers was 
affected positively. Also, our results are consistent with Ullah et al. (2018) who try 
to investigate the effect of peer tutoring on students' academic achievement in a 
biology course. They found that peer tutoring increased academic achievement 
significantly. Likewise, Dehghani et al. (2014) found a significant difference in 
students' achievement in nutrition college before and after peer-assisted learning at 
Shiraz University of Medical Sciences, Shiraz, Iran. The present study is comparable 
to Cate et al. (2012), who compared the achievement of students tutored by faculty 
and near-peer tutoring in 36 courses from 2005 to 2010. They found that the mean 
of 29 courses was higher but not significantly in near-peer tutoring. They concluded 
that peer tutoring has similar benefits as faculty tutoring. Although the role of peer-
assisted learning for students is well established, the quantitative and qualitative 
data for the effect of peer-assisted learning on academic achievement are limited 
Altermatt (2019), Amer et al. (2021), Brierley et al. (2022), Rashid et al. (2011), 
Tullis and Goldstone (2020), Yamada et al. (2014). Furthermore, no published 
evidence concluded that peer-assisted learning improves the achievement of high-
achiever students. 

 
5. CONCLUSION 

The main finding of the current study is that peer-assisted learning (PAL) 
significantly improves the achievement of low-achiever students in all courses. 
However, the effect of (PAL) on high achiever was controversial. Peer-assisted 
learning has a significant positive effect on low-achiever students. 

 
6. LIMITATION 

One of the limitations of the current study lacking a control group, and another 
limitation was that the study was conducted in one program, so, the findings of the 
present study cannot be generalized. Therefore, we recommend further longitudinal 
studies into peer- assisted learning conducted in all programs to determine the 
association between PAL and students’ achievement to get a better understanding 
and knowledge of the PAL effect on low and high-achievers.  
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