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ABSTRACT 
 
Medical education is a complex field where updates in medical knowledge, educational 
technology and teaching strategies intertwine in a progressive fashion. Over the past 
decade there has been a shift from traditional instructor-centered teaching to a learner-
centered model, in which the learner has greater control over the learning methodology 
and the role of a teacher becomes that of a facilitator of knowledge acquisition, replacing 
the role of an information provider. The primary aim of this study is to evaluate the basic 
medical sciences recall and explore the association between the knowledge of basic and 
clinical sciences concepts. A descriptive study that included 490 medical from the 3rd, 4th, 
5th and 6th year medical students of the College of Medicine, University of Lagos was 
performed.  The Subjects included represent a convenience sample of total students who 
willingly volunteered to fill a self-administered questionnaire. The questionnaires for the 
different level were administered when the whole batch was gathered for clinical lectures 
at the Tafawa Balewa common lecture theatre of the College of Medicine, University of 
Lagos. The questionnaire was divided into two sections. The first section of the 
questionnaire collected information on students’ socio-demographic information, academic 
year and their recall of their basic sciences courses (Anatomy, Biochemistry and 
Physiology) applicability to clinical practice. The second section of the questionnaire 
examined the student ability to recall their basic science subjects. Four hundred and twenty 
eight (428) of the 490 participant agreed to participate in this study. A total of 490 students 
met the inclusion criteria and were recruited into the study, 218 were Males (44.5%) and 
272 were Females (55.5%). Mean age of participants’ was 21.80+0.8. Medical students in 
400 level were the highest respondents (32.0%). Majority of the respondents felt that recall 
of Biochemistry (71.8%) and Anatomy (63.3%) in understanding other courses was not 
satisfactory to them. Majority of the respondents felt that the mode of teaching 
Biochemistry (74.3%), Anatomy (69.6%) and Physiology (64.9%) did not allow them recall 
most useful information during exam.  It was found that there was statistical significance in 
scores and respondent’s level in their Biochemistry recall, but there was no statistical 
significance in scores and respondent’s level in Anatomy and Physiology recall. From this 
study, it is clear that passive reception of information, does not lead to learning. The 
findings of this study will be of benefit to medical education programs; it will contribute to 
knowing how curriculum delivery should be modified to assist students better to develop 
their clinical reasoning ability. Overall, we would recommend modification of basic 
knowledge education viz a viz the use of case based scenario to correlate with clinical 
training such that the student would be able to assimilate concepts, rather than the 
conventional traditional method of teaching. This in turn may provide students with better 
opportunity to develop clinical reasoning and become clinically competent doctors. 
 
Key words: Case based scenario, recall of basic sciences subject, traditional method of 
teaching. 

 
 
INTRODUCTION 
 
Medical education is a complex field where updates in 
medical knowledge, educational technology and teaching 
strategies intertwined in a progressive fashion (Qiao et al., 

2014; Schoonheim et al., 2014; Frenk et al., 2010; Horton, 
2010; Patel et al., 2000). Over the past decade, there has 
been a shift in this field, from traditional instructor-
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centered teaching to a learner-centered model (Bahner et 
al., 2012; Ruiz et al., 2006; Eysenbach G, 2008; Boulos et al., 
2006), in which the learner has greater control over the 
learning methodology and the role of a teacher becomes 
that of a facilitator of knowledge acquisition, replacing the 
role of an information provider (Koops et al., 2011; Cook et 
al., 2010; Chretien et al., 2009).  

With advances in science and technology over the past 
century, some of the attributes and skills required for being 
a doctor have changed. The ability of doctors to solve 
clinical problems was seen to be paramount importance 
and recommendation were made that medical students 
needed to become adept at the process of clinical problem 
solving, not just demonstrating that they had learnt the 
basic science information and clinical skills (Eistein et al., 
1978). The primary roles for the basic sciences in medical 
education are identified: to provide the basis for the 
development of clinical reasoning skills and the ability to 
make management decisions, to support critical analysis of 
medical and surgical interventions and analysis of 
processes to improve healthcare (Grande, 2009). Studies 
have demonstrated that basic science instruction greatly 
improved the learning of novel related content (Kaddam et 
al., 2012), thus a strong basic science background provides 
the conceptual framework. However, traditional programs 
of teaching basic sciences have failed to provide better 
outcomes of learning, as lack of integration of basic sciences 
with clinical sciences have often been perceived by 
students as lack of relevance of basic science to clinical 
medicine (Khalid, 2008; Cooke et al., 2006). Clinical faculty 
often express dismay at medical students not being able to 
retain knowledge gained during the initial stages of their 
course particularly pertaining to basic science subjects. 
Traditionally, medical education curriculum is designed to 
build on firm foundations laid in the early formative years 
at college. Students on the other hand, often perceive this 
knowledge as unnecessary, perhaps even too detailed, as it 
does not seem relevant to them at the time. 

The College of Medicine of the University of Lagos was 
established in 1962, with a traditional medical school 
curriculum. However, the curriculum and methods of 
teaching has always been subject to investigation and 
evaluation. The college has had strong intentions to modify 
the current curriculum, so it was deemed essential to look 
for specific scientific evidence. The Departments of 
Anatomy, Biochemistry and Physiology are responsible for 
the first year courses (200 Level) of the basic sciences being 
taught to medical students at College of Medicine of the 
University of Lagos. In Nigeria, it is mainly taught by 
didactic lectures, tutorials and practical classes. Medical 
students build their clinical knowledge on the grounds of 
previously obtained basic knowledge. Nevertheless, many 
senior undergraduate students indicate informally that 
their memory of basic science medical courses is less than 
expected, and the content of those courses did not seem 
relevant to their later clinical work or studies. The portion 

of knowledge retained by students seems to be the central 
question for medical education. If students are unable to 
use the knowledge they had been taught, if that knowledge 
becomes inert and inaccessible, teaching such knowledge 
becomes questionable.  

The primary aim of this study is to evaluate the basic 
medical sciences recall and explore the association between 
the knowledge of basic and clinical sciences concepts.  
 
 
MATERIALS AND METHODS 
 
Settings and Participants 
 
This is a descriptive study that included 490 medical 
students (44.5% male, 55.5% female) from the 3rd, 4th, 5th 
and 6th year medical students of the College of Medicine, 
University of Lagos. Subjects included represent a 
convenience sample of total students who willingly 
volunteered to fill a self-administered questionnaire. The 
questionnaires for the different level were administered 
when the whole batch was gathered for clinical lectures at 
the Tafawa Balewa common lecture theatre of College of 
Medicine, University of Lagos. The questionnaire was 
divided into two sections.  

The first section of the questionnaire collected 
information on students’ socio-demographic information, 
academic year and their recall of their basic sciences 
courses (Anatomy, Biochemistry and Physiology) 
applicability to clinical practice. The data was collected 
using an anonymous, predesigned, self-administered 
questionnaire. Pretesting was conducted using a sample of 
30 students, who were asked to comment on the 
questionnaire’s content, consistency, clarity and 
appearance. Modifications were adopted as recommended. 
All opinions were rated using the 5-point Likert scale, 
which ranged from “strongly disagree” to “strongly agree.” 
Although all opinion levels were initially analyzed, 
percentages of those who responded as either “strongly 
agree” or “agree” were merged into a single category, and 
tables were prepared so as to present only positive 
responses. Data were arranged as numbers and 
percentages. 

The second section of the questionnaire examined the 
student’s ability to recall their basic science subjects. Four 
hundred and twenty eight (428) of the 490 participant 
agreed to participate in this study. Five randomly selected 
basic short essays questions each on the three subjects 
were given to the students to answer, across the various 
levels. Subjects included represent a convenience sample of 
total students who willingly volunteered to provide 
answers to the essay questions. 
The short essays questions included; 
 
ANATOMY: 
1. Which model of the liver lobule best explains most of the
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Table 1. Socio-demographic details of respondents. 
 

Sex  Frequency Percentage (%) 

Male  218 44.5 
Female  272 55.5 
Total 490 100.0 
   
Level   
300 Level 142 29.0 
400 Level 157 32.0 
500 Level 93 19.0 
600 Level 98 20.0 

 

Mean age = 21.80 ± 0.8 

 
 
functions of the liver? (Hepatic portal vein) 
2. At what week of gestation does the testis begin to secrete 
testosterone and androstenedione? (7-8 weeks) 
3. The frontal eye field corresponds to parts of Brodmann’s 
areas? (6, 8, 9) 
4. Which of the carpal bones is the first to ossify? (Capitate) 
5. Apart from the oesophagus and lymphatic vessels, name 
4 structures that pass through the oesophageal aperture? 
(Posterior belly of digastric, stapedius, stylohyoid, muscles 
of facial expression) 
 
PHYSIOLOGY: 
1. What is the natural pacemaker of the heart?  SA node 
(sino atrial node) 
2. Angiotensin Converting Enzyme is secreted in (the 
Lungs) 
3. Potassium stops the heart in ………… (Diastole) 
4. What neurotransmitter is involved in myasthenia gravis? 
(Acetyl choline) 
5. Surfactant is secreted by what cells in the lungs? (Type 2 
alveolar cells) 
 
BIOCHEMISTRY: 
1. What is the net production of ATP at the end of 
glycolysis? (2) 
2. Stereoisomers which are mirror images of one another 
are called? (Enatiomers) 
3. A carbon atom that has four different groups bounded to 
it is called? (Chiral) 
4. In RNA pairing, thymine pairs with? (Uracil) 
5. Glucose and galactose are epimers at what carbon? 
(Four) 
 
The time allowed to answer both sections of the 
questionnaire was about forty five minutes. Ethical 
approval was obtained from the Ethics Review Committee 
of the College of Medicine, University of Lagos 
 
 
RESULTS 
 
Section one 
 
Among the 490 participants, 218 were males (44.5%) and 

272 were females (55.5%), mean age of participants’ was 
21.80+0.8 (Table 1). 

Medical students in 400 level were the highest 
respondents (32.0%), closely followed by 300 level 
(29.0%). Five hundred (500) level had the least 
respondents (19.0%)(Table 1). 

Majority of the respondents felt recall of Biochemistry 
(71.8%), and Anatomy (63.3%) in understanding other 
courses is not satisfactory to them while more than half of 
the respondents felt recall of Physiology (53.1%) in 
understanding other courses is not satisfactory to them. 
There is a progressive decrease in satisfaction in the recall 
of Biochemistry subjects across the various levels, this 
could be as a result of how biochemistry is perceived by 
them as a tough subject or irrelevant to medical education 
(Table 2).  

Majority of the respondents felt that the mode of teaching 
Biochemistry (74.3%), Anatomy (69.6%) and Physiology 
(64.9%) does not allow them recall most useful information 
during exam. 

Majority of the respondents associated their inability to 
recall Biochemistry (73.9%) with the traditional method of 
teaching it, while more than half also attributed their 
inability to recall Anatomy (57.6%) and Physiology (50.8%) 
to the traditional method of teaching them. More than half 
felt their inability to recall Anatomy (50.2%) and 
Biochemistry (55.3%) is because most of the detailed 
coverage and primary concept of the subjects are not 
required in exam while less than half felt the same for 
Biochemistry (49.8%). 

Majority of the respondents suggested that Physiology 
(61.4%) should only cover the general concepts to give 
basic knowledge of the subject while only a few felt the 
same way about Anatomy (47.1%) and Biochemistry 
(37.3%). 

Majority of the respondents felt teaching based on clinical 
scenario will help retain more relevant information on 
Anatomy (86.5%), Biochemistry (85.6%) and Physiology 
(86.2%). 

Few respondents found recall of knowledge of Anatomy 
(35.9%), Biochemistry (35.9%) and Physiology (39.3%) 
useful in doing their clinical work. 

Majority of the respondents did not feel Anatomy 
(70.1%), Biochemistry (58.6%) and Physiology (75.0%) are



Academia Journal of Pharmacy and Pharmacology; Poluyi  et al.        047 
 
 
 

Table 2. Participant’s response regarding recall of Anatomy, Biochemistry and Physiology. 
 

Variables 
Basic science 
subject 

300 Level 
N=142 (%) 

400 Level 
N=157 (%) 

500 Level 
N=93 (%) 

600 Level 
N=98 (%) 

Total 
N=490 

My recall of this subject in 
understanding other courses 
is satisfactory to me, even now 

Anatomy 60 (42.2) 60 (38.2) 34 (36.5) 26 (26.5) 180 (36.7) 
Biochemistry 50 (35.2) 43 (27.3) 24 (25.8) 21 (21.4) 138 (28.2) 
Physiology 75 (52.8) 79 (50.3) 35 (37.6) 38 (38.7) 227 (46.3) 

       
The mode of teaching does not 
allow me recall most useful 
information during exam 

Anatomy 96 (67.6) 109 (69.4) 69 (74.1) 67 (68.3) 341 (69.6) 
Biochemistry 106 (74.6) 107 (68.1) 77 (82.7) 74 (75.5) 364 (74.3) 
Physiology 91 (64.1) 98 (62.4) 65 (69.8) 64 (68.8) 318 (64.9) 

       
Not recalled because of the 
traditional method of teaching 
those subjects 

Anatomy 71 (50.0) 91 (57.9) 63 (67.7) 57 (58.1) 282 (57.6) 
Biochemistry 131 (92.2) 101 (64.3) 63 (67.7) 67 (68.3) 362 (73.9) 
Physiology 61 (42.9) 74 (47.1) 57 (61.2) 57 (58.1) 249 (50.8) 

       
Not always recalled because 
most of the detailed coverage 
and primary concept of the 
subjects are not required in 
exam  

Anatomy 74 (52.1) 83 (52.8) 44 (47.3) 45 (45.9) 246 (50.2) 
Biochemistry 80 (63.3) 89 (56.6) 50 (53.7) 52 (53.6) 271 (55.3) 

Physiology 71 (50.0) 85 (54.1) 41 (44.8) 47 (47.9) 244 (49.8) 

       
The subjects taught should 
only cover the general 
concepts to give the basic 
knowledge of the subject 

Anatomy 68 (47.8) 76 (48.4) 45 (43.3) 42 (42.8) 231 (47.1) 
Biochemistry 53 (37.3) 67 (42.6) 37 (39.7) 27 (27.5) 184 (37.6) 

Physiology 91 (64.0) 107 (68.1) 51 (54.8) 52 (53.0) 301 (61.4) 

       
Teaching based on clinical 
scenario will help retain more 
relevant information 

Anatomy 
Biochemistry 

Physiology 

139 (88.5) 84 (90.3) 78 (79.5) 301 (86.5) 
137 (87.2) 83 (89.2) 78 (79.5) 298 (85.6) 
139 (88.5) 83 (89.2) 78 (79.5) 300 (86.2) 

The recall of pre-clinical 
subject was important/ useful 
in doing my clinical work 

Anatomy 
Biochemistry 

Physiology 

57 (36.3) 33 (35.5) 35 (35.7) 125 (35.9) 
63 (40.1) 28 (30.1) 34 (34.7) 125 (35.9) 
72 (45.9) 28 (30.1) 37 (37.8) 137 (39.3) 

      

The subjects are being taught 
in too much details 

Anatomy 
Biochemistry 

Physiology 

52 (33.1) 27 (29.0) 25 (25.5) 104 (29.9) 
63 (41.4) 40 (43.0) 41 (41.8) 144 (41.4) 

36 (23.6) 24 (25.8) 27 (21.4) 87 (25.0) 

 
 
 

 
 

Figure 1. Shows the designed test correct answers mean scores of 300L, 400L, 500L, and 600L students for basic 
Anatomy, Biochemistry and Physiology questions. 

 
 
being taught in too much detail. 
 
 
Section two 
 
Among the 428 (87.3) respondents who willingly 

volunteered to provide answers to the essay questions, the 
mean number of correct answers of the 5 questions is 
illustrated in Figure 1. 
300L students were 0.7 ± 11.9 for Anatomy, 0.9 ±14.4 for 
Biochemistry and 0.9 ±16.7 for Physiology.  
400L students were 0.7 ± 11.9 for Anatomy, 0.7 ±13.9 for
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Table 3.  Pearson correlation between the Level and Basic science Subject. 
 

 Correlations Anatomy Biochemistry Physiology 

Level Pearson Correlation 0.060 -0.476** -0.012 

 Sig. (2-tailed) 0.218 0.000 0.803 

 N 428 428 428 
 

*Significant P ≤ 0.05 

 
 

Table 4. Statistical differences within and between Gender and Basic science subjects. 
 

 Sex N Mean Std. Deviation T P value 

Anatomy  Male  187 1.363 1.3691 0.208 0.835 

Female  241 1.337 1.2111   

       

Biochemistry  Male  187 1.46 1.467 1.309 0.191 

Female  241 1.28 1.334   

       

Physiology  Male  187 2.89 1.741 -0.177 0.859 

Female  241 2.92 1.532   

  
 
Biochemistry and 0.8 ±12.8 for Physiology.  
500L students were 0.5 ± 2.4 for Anatomy, 0.6 ±3.2 for 
Biochemistry and 0.8 ±4.2 for Physiology. 
 600L students were 0.7 ± 8.3 for Anatomy, 0.3 ±12.9 for 
Biochemistry and 0.9 ±5.9 for Physiology. 
It was found that there was statistical significance in scores 
and respondent’s level in Biochemistry recall but there was 
no statistical significance in scores and respondent’s level 
in Anatomy and Physiology recall (Table 3).  
There was no difference in scores and respondent’s level’s 
ANOVA according to gender differences (Table 4). 
 
 
DISCUSSION 
 
This subject had not been tackled in Nigeria until now, and 
is extremely important at a time when administrators are 
considering changing curricula in many colleges of 
medicine, and establishing other new areas of study. The 
results of this current study imply that recall of basic 
science subject (Anatomy, Biochemistry and Physiology) 
especially in its clinical application is below expectation. 
This is supported by our findings in analyzing the mean 
number of correct answers of the 5 questions for 300L 
students was 0.7 ± 11.9 for Anatomy, 0.9 ±14.4 for 
Biochemistry and 0.9 ±16.7 for Physiology. For 400L 
students, the score was 0.7 ± 11.9 for Anatomy, 0.7 ±13.9 
for Biochemistry and 0.8 ±12.8 for Physiology. For 500L 
students, the score was 0.5 ± 2.4 for Anatomy, 0.6 ±3.2 for 
Biochemistry and 0.8 ±4.2 for Physiology. For 600L 
students, the score was 0.7 ± 8.3 for Anatomy, 0.3 ±12.9 for 
Biochemistry and 0.9 ±5.9 for Physiology. This finding 

challenges the idea that basic knowledge has a direct 
influence on the successful answering to clinical questions 
because, if this causative relationship existed, we would 
expect and obtain higher scores of basic knowledge in 
clinical year’s students (400L-600L). Few respondents 
found recall of knowledge of Anatomy (35.9%), 
Biochemistry (35.9%) and Physiology (39.3%) useful in 
doing their clinical work. These current results also imply 
that the knowledge acquired about medical topics, clinical 
facts are not always recalled together with the correlating 
basic knowledge background, but rather, the two types of 
knowledge are independently acquired and recalled.  

The reason for lower basic knowledge in clinical year’s 
students may be because clinical textbooks do not provide 
detailed coverage of basic science background, and primary 
concepts are generally not required in the exams, so they 
are gradually forgotten. This is as evidenced in our study 
where majority of the respondents feels that the mode of 
teaching Biochemistry (74.3%), Anatomy (69.6%) and 
Physiology (64.9%) did not  allow them recall most useful 
information during exam. Also, we found that more than 
half felt their inability to recall Anatomy (50.2%) and 
Biochemistry (55.3%) is because most of the detailed 
coverage and primary concept of the subjects are not 
required in exam while less than half felt same for 
Biochemistry (49.8%). Majority of the students associated 
their inability to recall Biochemistry (73.9%) due to the 
traditional method of teaching while more than half also 
attributed their inability to recall Anatomy (57.6%) and 
Physiology (50.8%) to the traditional method of teaching 
them. Therefore, the well-organized curriculum can 
facilitate review and aggressive individual learning habits 
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of key concepts as more advanced courses and clinical 
experiences explicitly and intentionally use and build on 
previous learning. On the other hand, students of the 
clinical years are overwhelmed by the numerous scientific 
facts that need to be memorized, and appear to slowly lose 
their insight into basic science and its clinical application 
(Mohamed et al. 2011). Thus, our study shows that majority 
of the medical students felt Teaching based on clinical 
scenario will help retain more relevant information on 
Anatomy (86.5%), Biochemistry (85.6%) and Physiology 
(86.2%). 

Knowledge loss does not seem to be related to marks on 
final examinations, the assessment of course quality by 
students, or even gender differences. Previous studies 
indicate that the performance of medical students on 
written tests of knowledge generally declines over time, 
and that this probably varies with ongoing reinforcement 
and the quality of initial learning (Halpern, 2003). The 
elements of courses that promoted initial learning focused 
on meaning and understanding rather than memorization, 
with adequate time to learn especially complex material, 
and deliberately effective engagement with the task 
(practice) and clinical scenario. This means that cramming 
is counterproductive in the long run, although in the short 
term it may produce higher grades on examinations 
(Sissons et al., 1992). Previous research also found that the 
focus on meaning and understanding rather than 
memorization, along with adequate time to learn 
(especially of complex material) and deliberate effective 
engagement with tasks (practice) are coarse elements that 
promote initial learning (Rudland and Rennie, 2003). 

Majority of the respondents felt recall of Biochemistry 
(71.8%), and Anatomy (63.3%) in understanding other 
courses is not satisfactory to them while more than half of 
the respondents felt recall of Physiology (53.1%) in 
understanding other courses is not satisfactory to them. 
This is similar to a study by D’Eon et al. (2006) where many 
senior undergraduate students indicated informally that 
their memory of basic science courses is less than expected. 
Majority of the students not satisfied with understanding 
the courses Anatomy (42.2%), Biochemistry (35.2%) and 
Physiology (52.8%) were pre clinical students (300L). The 
difference between 300L and clinical year’s students may 
also be partially related to the importance attributed to 
basic science facts by the two student populations. It was 
shown that senior students, as opposed to junior students, 
validated the learning objectives of basic sciences as less 
relevant to clinical practice, (Table 2). A finding that clinical 
knowledge is not necessarily rooted in understanding basic 
processes calls for future research efforts that should aim at 
exploring elements necessary for successful performance of 
medical tasks. It should also include the factors that 
influence the connection between pre-clinical and clinical 
knowledge, such as different types of medical school 
curricula, various methods of teaching and study materials, 
as well as students’ awareness of the importance of basic  

sciences (Gonnella et al., 1993).  
The aim should be a collaborative and interdepartmental 

development of basic science medical curriculum, created 
by both science and clinical faculty members, which would 
integrate more clinical knowledge into pre-clinical years 
(O’Brien, et al., 2006). 

Medical schools must have an internal quality control 
system so that there is a very objective committee to 
evaluate and set forth educational standards expected to be 
attained by its students. As it has been discussed, written, 
and rewritten about the ultimate criteria, the educational 
effectiveness is in correlation with instruction given, and is 
associated with quality and care that will eventually be 
rendered to patients. Bligh (2003) concluded that the basic 
medical subjects taught to students do not focus on 
correlation with clinical learning. This is also in line with 
our study. 
 
 

Conclusion 
 

From this study, it is clear that passive reception of 
information, does not lead to learning. Teachers can 
encourage this process by carefully considering the type 
and organization of information as well as instructional 
strategies. Specifically, teachers should reduce the total 
amount of factual information students are expected to 
memorize, reduce the use of the passive or traditional 
lecture format, and devote much more effort to helping 
students become active, independent learners and problem 
solvers through case base scenario approach. The findings 
of this study will be of benefit to medical education 
programs; it will contribute to knowing how curriculum 
delivery should be modified to assist students better to 
develop their clinical reasoning ability.  

Overall, we would recommend modification of basic 
knowledge education to correlate with clinical training such 
that the student would be able to assimilate concepts. This 
in turn may provide students with better opportunity to 
develop clinical reasoning and become clinical competent 
doctors. 
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