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Abstract: This study explored the long-term retention of basic science knowledge and the ability to understand and make use of basic science in 
explaining a clinical scenario in the final year of medical school. A sample of 54 senior health science students was reassessed using the same human 
anatomy examination paper they had taken 3 years earlier. This was followed by an in-depth interview on one of the topics taken from the test. Their 
respective level of knowledge was compared with their performance in the interview. The test was analyzed according to the revised Bloom’s Taxonomy, 
and the interviews carried out according to the phenomenographic approach. The findings of the study depicted that there was poor retention of 
knowledge among health science students. Whereas the comparison among the health science disciplines, the findings showed that there was no 
difference in knowledge retention among the physiotherapy, nursing and traditional Chinese medicine students. Findings suggest a substantial loss of 
basic science knowledge during clinical training. Attention should be directed to designing assessment methods that are purposeful for health science 
graduates as well as how that knowledge should be acquired and retained lifelong throughout their clinical practice. 
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1. INTRODUCTION 
Knowledge acquisition in the area of medical and health 
sciences should be based on scientific evidence and clinical 
practice [1]. , the knowledge gain is considered as very 
important in many settings, especially within the health care 
profession. One of the most important and fundamental 
knowledge of all health science discipline regardless of 
physical therapy, nursing, medicine, and etc is basic anatomy. 
To be more precise gross anatomy is the basic principle and 
act as a foundation of all the health care providers or involved 
in medical practice [2], [3]. It is evident that the professionals, 
especially in the health care sector, had been complaining 
about the lack of basic anatomy knowledge in medical or 
health science students and it was continuously worsening [4]. 
The total hour spent for basic anatomy studies of a curriculum 
have progressively reduced and this could lead to improper or 
insufficient delivery of knowledge of anatomy to the students. 
It is very important as the understanding of anatomy does help 
in executing on symptom evaluation, physical examination, 
imaging interpretation as well as safe, essential and proper 
diagnosis [5]. Nobel, et al [6]  a frequent test will help in 
retrieving the knowledge and utilizing it [7], [8], [9]. The use of 
spaced education as well as spacing effects in an educational 
system which have significant improvement in learning 
retention [10],[11]. The important knowledge and retrieve it 
whenever they assess any patient regardless of any 
conditions and use the knowledge retained and integrates with 
clinical practice [7]. Interestingly the greater the interval 
between the information acquired as well as the retrieval of 
that information, the lower the rate of retention [12] ,[9]. 
Several studies have come to a conclusion that as time 
progresses, there will definitely be a reduction in the rate of 
retention regardless of any particular information from 100% to 
70% within 1st year and progressive reducing to 60-40% 
within 2nd year and roughly 30% left after 4th year [5], [9]. 
Moreover, this had always been a major concern among 
educators of how to maintain and preserve a good quality of 
knowledge retention regardless of any subjects in their studies 
and careers. It is a complex process whereby the researchers 
did were just to demonstrate the differences between different 
basic science and diverse retention rates as mentioned by the 

researchers [5]. The theories are well suggested that due to a 
profound number of clinicians did spend time in increasing a 
solid knowledge yet showing a poor rate of retention as 
continuous studies showed a poor recall after 6 – 18 months 
[8]. As another study suggested that this happens 
unintentionally is due to unrehearsed or failed to retrieve the 
information acquired causing a natural phenomenon of so-
called ‘forgetting’ and this is what happens in everyone [13]. 
Forgetting happens regardless of age, nature of material 
taught or acquired, personality as well as one’s background 
[14]. a contradictory theory which acquiring a new knowledge 
will accelerate the loss of old knowledge even though there is 
a continuous retrieval of the old knowledge and regardless of 
its relevancy [8]. However, this issue has always been a major 
problem found within the health science students as they have 
always been challenged by the ever-growing of new 
information and mastering new skills yet have limited time 
given for them to revise of what they have learned during the 
day as since they are expected to provide a professional and 
quality care to their client once they graduated. The number of 
the health care students complaining about decreasing in 
anatomical knowledge is growing which is a worse scenario it 
might lead to medical error and eventually increase the health 
care risks to the client [15]. It is very important to assess 
knowledge retention as even though most of the curriculums 
were designed to implement and facilitate the development of 
integrated understanding of the relationships between the 
knowledge of the basic sciences and critical analytic problem 
solving as well as clinical reasoning yet the basic science in 
most universities was not successfully taught to the students 
causing an increase in chances of not giving care about that 
knowledge [16]. There is a low knowledge retention rate 
among the health science students regardless of their 
disciplines and it is very important as it affects the quality of 
care given by any practitioner in the perspective of physical 
examination, diagnosis, interpretation of imaging as well as 
symptoms evaluation [5]. In order to assess the knowledge of 
retention among health sciences across different disciplines, 
the most common knowledge aspect to be assessed would be 
gross anatomy. This is due to gross anatomy is the most basic 
sciences adopted before entering to the main domain of the 
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respective disciplines and as so a profound knowledge of 
anatomy is the core component among health sciences [3]. 
This, in fact, had been a ground supporting rule of researchers 
adopting anatomy as a tool to assess knowledge retention 
among health science population and the most commonly 
used tools. These tests were specifically designed and used 
among the researchers as they provide a snapshot of one’s 
knowledge of anatomy as well as they provide insight into the 
level of knowledge at different stages of training or life. In 
addition, they were chosen as a benchmark as they are easily 
identified as well as easily objectively evaluated [17], [18]. On 
the basis of scientific evidence, this study aimed to assess 
knowledge retention among health science students. 

 
2. METHODOLOGY 
 
Study Design: A cross-sectional study  
 
Sampling Method: Convenient sampling 
Study Settings: This study was conducted at a private 
university  
 
Subjects 
The subjects were recruited through social media invitation 
and direct face to face invitation. The participants were asked 
to fill in and sign the consent form. The questions on 
demographic data were collected before the exam was 
started. The questions of the demographic data were related 
to the exclusion criteria. Participants those who met the 
inclusion criteria were chosen for data analysis. 
 
Inclusion Criteria: 

 3
rd-

year Physiotherapy, Nursing and Traditional 
Chinese medicine students [19], [5], [9]. 

 Had completed Anatomy  1 (A I) classes during 1
st 

year of enrolment. 

 Students who had not been purposely revising 
Anatomy and Physiology 1 since last encountered. 

 For those who did not join clinical posting this 
semester. 

 
Exclusion Criteria: 

 Those who retook anatomy and physiology 1 during 

the present semester or during 2
nd 

year of study. 

 Those who had purposely revised on anatomy and 
physiology 1 during the present semester or year of 
study. 

 Those who had been participated in any extra basic 
science courses or examinations such as anatomy 
and physiology, gross anatomy, biochemical 
science and etc during the present semester or year of 
study. 

 
A total of 54 students were recruited. The participants mean 
age of 21.36 (0.875), the number of posting of 1.68 ± 1.435 

and were all currently in 3
rd 

year of the respective discipline 
they enrolled in. The participants were told only to attend a 

test administered on the 31
st 

of October 2018 at 12.30 pm 
held in KA 401 and must arrive 10 mins before the exam was 
conducted. 
 

OUTCOME MEASURE 
The outcome measure used in the present study was past 
year examination paper which was retrieved from university 
past year examination paper. The paper used was 
2016/2017 academic year September examination anatomy 
1  (A 1) with the permission of the subject coordinator and 
only 30 multiple-choice questions (MCQs) was administered 
for the participants and each question comprised of 5 options. 
This paper was validated by the university board of 
examination and the coordinator. Participants were gathered 
at KA401 a lecture hall on the day of exam without disclosing 
about the exam. Five minutes was given for the participants 
to settle down inside the examination hall and the remaining 
five minutes was briefed about the procedure during the 
examination. All the participants were given only 45 minutes 
to complete the examination and they were not allowed to 
leave the examination hall even if the complete answering the 
paper before the stipulated time. The question paper 
consists of only 30 multiple choices questions (MCQ). The 
question papers were collected back after 45 minutes and the 
participants were allowed to leave the examination hall.  The 
results obtained was categorised under A, B, C, and F inline 
to university grading system as well as Pass or Fail and it 
was used to compare with the previous results the 
participants scored during the Anatomy 1 (A I) of the final 
examination held in 2016. The difference between the scores 
obtained was tabulated and analyzed by using the Statistical 
Package for Social Science (SPSS) version 23.0. 

 
Data Analysis 
The quantitative variables, as well as categorical variables, 
were described in absolute frequencies and percentage. 
Moreover, the mean and standard deviation would be used 
to describe the continuous variables. Paired sample t-test 
was used to determine the mean difference between the 
exam score obtained in 2016 and 2018 at the level of 
significance p < 0.05. 

 
Table 1 Distribution of Age, Gender and Disciplines 

Variable n (%) Mean (SD) 

Age 50 (100.0) 21.34 (0.848) 

Gender 
  

Male 13 (26.0) 
 

Female 37 (74.0) 
 

Disciplines 
  

PT 31 (62.0) 
 

NS 4 (8.0) 
 

TCM 15 (30.0) 
 

Note: n = Number of participants; SD = Standard Deviation; PT 
= Physiotherapy ; NS = ; TCM = Traditional Chinese Medicine 
.  

Table 2  Examination Results  2016 Vs 2018 

Variables  2016 Result 2018 Result 
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n (%) Mean (SD) n (%) Mean (SD) 

Total  
50 
(100.0)  

50 
(100.0)  

ACT (x/30)  
20.92 
(2.498)  

11.14 (3.499) 

Percentage 
(%)  

69.70 
(8.330)  

37.14 
(11.679) 

Grade     

A 12 (24.0) 
 

1 (2.0) 
 

B 35 (70.0) 
 

0 (0.0) 
 

C 3 (6.0) 
 

5 (10.0) 
 

F 0 (0.0) 
 

44 (88.0) 
 

 
    

PT 
31 
(100.0)  

31 
(100.0)  

ACT (x/30)  
21.23 
(2.404)  

11.90 (3.448) 

Percentage 
(%)   

70.71 
(8.017)  

39.65 
(11.525) 

Grade     

A 9 (29.0) 
 

1 (3.2) 
 

B 21 (67.7) 
 

0 (0.0) 
 

C 1 (3.2) 
 

4 (12.9) 
 

F 0 (0.0) 
 

26 (83.9) 
 

 
    

NS 4 (100.0) 
 

4 (100.0) 
 

ACT (x/30) 
 

20.25 
(1.708)  

10.75 (3.948) 

Percentage 
(%)  

 

67.50 
(5.568)  

36.00 
(13.089) 

Grade     

A 0 (0.0) 
 

0 (0.0) 
 

B 4 (100.0) 
 

0 (0.0) 
 

C 0 (0.0) 
 

0 (0.0) 
 

F 0 (0.0) 
 

4 (100.0) 
 

     

TCM 
15 
(100.0)  

15 
(100.0)  

ACT (x/30) 
 

20.47 
(2.875)  

9.67 (3.222) 

Percentage 
(%)  

 

68.07 
(9.580)  

32.20 
(10.798) 

Grade     

A 3 (20.0) 
 

0 (0.0) 
 

B 10 (66.7) 
 

0 (0.0) 
 

C 2 (13.3) 
 

1 (6.7) 
 

F 0 (0.00) 
 

14 (93.3) 
 

Note: n = Number of participants; SD = Standard Deviation; x 
= number of correct answer; PT = Physiotherapy students; NS 
= Nursing students; TCM = Traditional Chinese Medicine 
students; A = 75-100%; B = 60-74%; C = 50-59%; F = 0-49%.  
 
2016, examination mean score in actual and standard 
deviation of 20.92 (2.498) over 30 MCQs and a mean score in 
percentage and standard deviation of 69.70% (8.330) with the 
highest score was 87.0% and lowest was 53.0%.  As 
categorized into grades comprising of A, B, C, and F according 
to university grading system 12 of them graded as A (24.0%), 
35 of them graded as B (70.0%), 3 of them graded as C 
(6.0%) and non-failure was recorded.  Whereas in 2018, only 

6 (12.0%) of the participants passed the examination and the 
remaining 44 (88.0%) of the participants failed the 
examination. A mean score in actual and standard deviation as 
well as mean score in percentage and standard deviation of 
11.14 (3.499) over 30 and 37.14% (11.679) respectively with 
the highest score of 77.0% and lowest of 13.0%.  As according 
to the grading system, those 44 (88.0%) of the participants 
who failed the examination graded as F whereas, among 6 
(12.0%) of them who passed the examination, 5 (10.0%) of 
them graded as C whereas only 1 (2.0%) graded as A.  Among 
50 participants, 31 of them were PT students., in 2016, the 
mean score in actual and standard deviation of 21.23 (2.404) 
and a mean score in percentage and standard deviation of 
70.71% (8.017) with the highest score of 87.0% and the lowest 
was 57.0% and eventually the failure rate was 0.  Yet among 
31 of them who passed the examination on 2016, 9 (29.0%) of 
them successfully graded as A followed by 21 (67.7%) of them 
graded as B and lastly only 1 (3.2%) of them graded as C.  
While in 2018 PT participants, a failure rate of 

, 26 (83.9%) of them had failed the 

examination whereas only 5 (16.1%) passed the examination.  
Overall, a mean score in the actual and standard deviation of 
11.90 (3.448) as well as a mean score in percentage and 
standard deviation of 39.65% (11.525) with the highest score 
of 77.0% and followed by 17.0% as the lowest score.  While 
according to the grading system, 26 (83.9%) failed the 
examination graded as F whereas among 5 (16.1%) and only 
1 (3.2%)  passed the examination, got A grade and yet the 
remaining 4 (12.9%) got  C grade in 2018. 4 of them were 
nursing (NS).  In 2016 examination, there was no failure and a 
mean score in the actual and standard deviation of 20.25 
(1.708) over 30 MCQs as well as a mean score in percentage 
and standard deviation of 67.50% (5.568) with 73.0% as the 
highest followed by 60.0% as the lowest.  All of them 4 
(100.0%) graded as B according to the grading system. 
Whereas in 2018, the failure rate was 100%.  A mean score in 
the actual and standard deviation of 10.75 (3.948) over 30 
MCQs as well as a mean score in percentage and standard 
deviation of 36.00% (13.089) yet the highest was 47.0% and 
the lowest was 17.0%.  According to the grading system, all of 
them graded as F in the examination.  15 of them were 
recruited from Traditional Chinese Medicine (TCM).  During 
2016, the mean score in the actual and standard deviation of 
20.47 (2.875) over 30 MCQs as well as a mean score in 
percentage and standard deviation of 68.07% (9.580) with 
83.0% as the highest score and 53.0% as the lowest.  There 
was no failure during that time and among 15 of the 3 (20.0%) 
scored an A, 10 (66.7%) scored a B followed by remaining 2 
(13.3%) who scored a C according to the grading system.  
While in 2018, the failure rate was very high 14 (93.3%) of 
them failed the examination and only 1 (6.7%) successfully 
passed the examination. A mean score in the actual and 
standard deviation of 9.67 (3.222) over 30 MCQs as well as a 
mean score in percentage and standard deviation of 32.20% 
(10.798) with 57.0% as the highest score followed by lowest 
as 13.0%.  According to the grading system, since 14 (93.3%) 
of them had failed the exam, graded as F whereas only the 
remaining 1 (6.7%) of them graded as C  

 
Table 3 Difference Between the Results of 2016 and 2018 

Variables  
Different Between Results 

n (%) Mean (SD) 

Total  50 (100.0) 
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ACT (x/30) 
 

9.78 (3.616) 

Percentage (%)  
 

32.54 (12.033) 

PT 31 (100.0) 
 

ACT (x/30) 
 

9.32 (3.618) 

Percentage (%)  
 

31.06 (12.077) 

NS 4 (100.0) 
 

ACT (x/30) 
 

9.50 (4.041) 

Percentage (%) 
 

31.50 (13.528) 

TCM 15 (100.0) 
 

ACT (x/30) 
 

10.80 (3.550) 

Percentage (%) 
 

35.87 (11.747) 

 
Note: n = Number of participants; SD = Standard Deviation; x 
= number of correct answer; PT = Physiotherapy students; NS 
= Nursing students; TCM = Traditional Chinese Medicine 
students. 
 
The table above showed that the overall mean and standard 
deviations of the difference between the results or score of 
2016 and 2018 examinations.  Among 50 participants, the 
mean actual and percentage of the score and standard 
deviation of 9.78 (3.616) and 32.54 % (12.033) respectively.  
Whereas among PT participants (n=31), mean actual and 
percentage scores as well as the standard deviation of 9.32 
(3.618) and 31.06% (12.077) respectively.  On the other hand, 
among NS participants, they had a mean actual and standard 
deviation of 9.50 (4.041) as well as the mean percentage and 
standard deviation of 31.50% (13.528).  Lastly, among 15 TCM 
participants, they had the same mean and standard deviation 
of 10.80 (3.550) in actual and 35.87 (11.747) in percentage.   

 
DISCUSSION 
Memory, broadly speaking, refers to our ability to retain 
information. It reflects our conscious awareness. Memory tests 
are powerful tools for the improvement of long-term retention 
of knowledge [20]. Memory related to any kind of knowledge 
can prey to the process of forgetfulness. Short term memory is 
fleeting and allows us to retain items for a short period of time. 
It may also form the basis of our long-term memory and the 
retention of knowledge, as its contents endure only as long as 
we are paying attention towards learning, being an active 
learner. Researchers of the present study hypothesized that 
the retention of anatomy knowledge among the health 
sciences students are poor. Thus, these were compared 
among pass and fail students of anatomy 1 paper. According 
to the obtained results, it is revealed that modern-day students 
demonstrated poor exam grades. Echoing the reports of 
Custers [19], our findings indicate that as students progress 
through their medical course, they become more critical of the 
clinical relevance of basic science subjects, such as anatomy. 
Allied with this finding, they tend to have the least retained 
knowledge in anatomy. The widely-held perception that 
anatomy is regarded by educationalists as a difficult subject 
Turney [21]  may have been the reason for the observed low 
performance in anatomy and the subsequent low relevance 
ratings in this study. This may be overcome by using 
contemporary educational strategies that foster the 
development of a personal framework of understanding [22] 
and also emphasise the relevance and clinical application of 
anatomy. Therefore, course evaluation by graduating students, 
which includes feedback about the clinical relevance of health 
science teaching, would be valuable. This outcomes-based 
approach, together with strategies to increase student 

awareness of clinical relevance, will further foster the 
integration of basic sciences with clinical sciences and 
enhance application and retention of acquired knowledge for 
lifelong learning. The reasons why clinical relevance is an 
important factor in promoting knowledge retention is not 
addressed in this study. It is likely, however, that students 
would rate this information to be of greater significance, and 
thus rehearse, reinforce and use it more often. The knowledge 
that is not of use or clinically irrelevant becomes inert and 
inaccessible [23]. Further studies could also explore the 
performance of new health science graduates. This will 
provide insight into whether further experience in the 
workplace reinforces relevant information presented early in 
medical school or not. In addition, the inclusion of Year 1 
students could serve as a useful control group for future 
studies. Exploratory studies could help elucidate reasons for 
the drastic decline in the basic science subjects and possibly 
result in targeted educational strategies that support 
reinforcement and progressive retention of gained knowledge. 

 
CONCLUSION 
The findings of the study depicted that there was poor 
retention of knowledge among health science students. 
Whereas the comparison among the health science 
disciplines, the findings showed that there was no difference in 
knowledge retention among the physiotherapy, nursing and 
traditional Chinese medicine students. Findings suggest a 
substantial loss of basic science knowledge during clinical 
training. 
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