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Abstract: From biochemical education point of view, it is so difficult to make the biochemistry more interesting by adopting
one teaching method. The aim of this article is to investigate the perceptions of the undergraduate students of the department of
chemistry at king Khalid university about three teaching methods; lectures, practical and problem based learning sessions. A
second objective is to compare the students perceptions to their performance in three different exams depending on the
information gained from the three teaching methods. 63 students were registered for the basic biochemistry course at the
faculty of science- King Khalid University. At the end of the course and before the final exam, the students perceptions about
the three teaching methods were investigated through a simple questionnaire composed of four best answer Questions.
However, 59 students responded to the questionnaire. The questionnaire was analyzed and its results were compared to the
students performance results in the three different final exams. Regarding the students perceptions about the three teaching
methods; 22 students (37.3%)stated that the practical sessions were the best teaching method for them followed by the problem
based learning sessions (19, 32.2%), 7 students (11.9%) preferred the lectures while 11 students (18.6%) expressed that the
three teaching methods were not their favorite methods. Concerning the recalling of the information; 24 (40.6%) expressed that
the information of the problem based learning sessions was easy to recall and difficult to forget followed by the information of
the practical sessions (17, 28.8%) and lectures (9, 15.3%)and 9 (15.3%) stated the information of all the three methods was
difficult to recall and easy to forget. The performance of the students in the final exams and their perceptions were comparable
since the success percentage in the practical and problem based learning sessions and lectures were 95.2%, 82.5% and 82.5%
respectively. Although the practical and the problem based learning sessions were the best teaching methods for the bulk of the
students (41, 69.5%), it is better to follow more different teaching methods to satisfy the majority of the students and to obtain
better student performance.
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1. Introduction
The department of chemistry at king Khalid university is
responsible for teaching basic biochemistry course for the
students of chemistry and biology of the faculty of science and
the biology and chemistry students of the faculty of education.
The biochemistry course contains the chemistry of
biomolecules and their functions, the digestion and
absorption and metabolism. The credit hours of the course
were three credit hours and the course contents were the

same for all the students.
The teaching methods of biochemistry were teacher
centered methods; lectures and practical sessions only. Most
of the students feel that the biochemistry course is irrelevant
to their faculty curriculum, boring, difficult to understand
and easily forgotten subject. The performance of the students
in the exams reflect their feeling; the highest success
percentage was 75%. This situation pushed the department to
introduce student centered teaching methods like seminars,
problem based learning and tutorials.
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According to the literature, student centered teaching
methods are more effective than the traditional teacher
centered teaching methods and the performance of the
students in the exams of self learned information (student
centered) like the problem based learning is better than their
performance in the exams of the spoon feed information
(teacher centered) [1].
Lectures are the traditional and teacher centered teaching
method. Lectures are characterized by active teacher and
passive students [2]. However, some efforts to make the
lectures more interactive have been suggested [3].
Practical sessions can be conducted in a traditional method
(teacher centered) or by engaging the students in obtaining the
knowledge by themselves and the tutors act as facilitators [4, 5].
Problem based learning is one of the student centered
teaching methods and it caused a wide spread change in the
higher education [6]. However, the problem based learning
was first suggested by Barrows and Tamblyn since 1960 and
it was popularized after they published a paper in 1980 [7].
Problem based learning was adopted firstly in the medical
schools and followed by the faculties of education,
engineering, agriculture and science in different countries
including USA, Europe, Canada, Singapore and Australia [6].
Problem Based Learning method is organized to
investigate, explain and resolute a simulated problem. PBL is
one of the small group teaching methods and it is student
centered in which the teacher act as facilitator to solve
specific problem. The PBL tutorial process has six steps; they
receive a problem scenario from a facilitator, they study and
identify the facts of the problem, they generate a possible
hypothesis to solve the problem, identify the knowledge
deficiencies (learning issue), the students work hard to fill
the knowledge gap in a Self Directed Learning style (SDL),
they apply their new knowledge to evaluate their hypothesis
and to solve the problem finally they write an abstract (report)
about the problem. The teacher major role is to make sure
that all the students participate in solving the problem and
help them to collaborate[8].
A hybrid teaching method between lectures and problem
based learning have been proposed and implemented by Jiqin
Lian and Fengtian He and Andis Klegeris and Heather
Hurren [9, 10].
The objectives of this article are to
1. Investigate the perceptions of the students of the faculty
of science at King Khalid University about three
teaching methods ; lectures, practical and problem
based learning sessions , followed in teaching the basic
biochemistry course.
2. Compare the students perceptions to their performance
in the final exams of the basic biochemistry course.

2. Material and Method
2.1. Study Population
Sixty three students were registered for the basic
biochemistry course, 59 of them responded to the

questionnaire. The students were from different backgrounds
and levels; chemistry (semester 8), biology (semester six)
and education (semester 4).
2.2. Procedure
The basic biochemistry course was implemented following
three teaching methods lectures in which the teacher was the
major player and the students were passive, practical sessions,
also dominated by the facilitator and the student centered
teaching method; the problem based learning sessions (PBL).
The water, pH and buffers, carbohydrates, lipids, amino acids
and proteins, nucleotides and nucleic acids and enzymes
were delivered as lectures, the practical were 8 associated
with the qualitative tests of all the biomolecules and the
vitamins were delivered as 5 problem based learning sessions,
the first was for the general characteristics of the vitamins,
the second was for vitamin A (night blindness), the third was
associated with vitamin C (Scurvy), the fourth was specified
for vitamin B12 and folic acid (Anemia) and the fifth session
was for vitamin D.
Each problem based learning session lasted for 2 hours
and the students were divided to a number of small groups
depending on the number of the questions in each problem.
Each problem has a leader student responsible for dividing
the students into small groups and leading the problem based
learning session and a clerk responsible for summarizing the
answers of all the groups in one report. The leader and the
clerk students were responsible for copying the problem
report and distributing it between the students. The academic
resources were three biochemistry books and the internet.
A simple questionnaire was established to investigate the
perceptions of the students about the three teaching methods;
lectures, practical sessions and problem based learning
sessions. The questionnaire was composed of four best
answer questions with four options each. The first question
was tackling the best teaching method, the second question
was concerning the information gaining, the third was
regarding the recalling and remembering of the information
and the fourth was about the arrangement of the teaching
methods (Table.1).
At the end of the semester the students sat for three exams,
lecture based examination, practical exam and PBL based
examination. Finally, the students perceptions about the
course and the different teaching methods was compared to
their performance in the three exams.

3. Results
3.1. Students Perceptions
Regarding the first question; the best teaching method for
the students, 7 (11.9%) stated that the lectures were the best
teaching method, 22 (37.3%) were with the practical sessions,
19 (32.2%) mentioned that the best method for them was the
problem based learning sessions and eleven students (18.6%)
stated that the three teaching methods were not the best
teaching method for them. The students response for the first
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question showed that the best way of teaching is to follow
multiple teaching methods in one course in order to satisfy
the majority of the students (Table.1).
Regarding the second question and the perception of the
students about the easiest knowledge gaining method; 35 of
the students (59.3%) mentioned that the easiest knowledge
gaining method for them was the lecture, 13 (22%) expressed
that the practical session information were easy to gain, 10
students (16.9%) voted for the information of the problem
based learning sessions and one student (1.7%) stated that the
knowledge of all the three teaching methods was easy to gain.
The analysis of the second question in the questionnaire
reflected the need of adopting different teaching styles in
order to satisfy the students need (Table.1).
The analysis of which of the information was
unforgettable and easy to recall was as follows: 24 (40.6%)
expressed that the information of the problem based learning
sessions was easy to recall and difficult to forget followed by
the information of the practical sessions (17, 28.8%) and
lectures (9, 15.3%)and 9 (15.3%) stated the information of all
the three methods was difficult to forget and can be easily
recalled (Table.1).
Concerning the organization of the course and the different
teaching methods used, 17 (28.8%) felt that the organization
was excellent, 25 (42.4%) registered good organization, 16
(27.1%) stated that the arrangement of the course was
acceptable and one student (1.7%) ticked for the poorly
organized option. The bulk of the students mentioned that the
arrangement was either excellent, good or acceptable which
means that the arrangement of the course did not affect the
implementation of the different teaching methods (Table.1).
3.2. Students Performance in the Final Exams
The results of the students in the final exams of the lecture
and problem based learning were comparable since general
success percentage was 82.5% each. The performance of the
students in the practical exam was better than the other two
exams (95.2%). The average and the standard deviation of
the marks in the three exams was decreasing as follows;
practical exam (79.5, 11), PBL based exam( 72.2, 14.3) and
lecture based exam (68.4, 10.7). The mean mark reflects the
general performance of the students i.e. the students
performance was better in the practical exam followed by the
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PBL based exam and finally the lecture based exam (Table.1).
The same pattern of the mean marks was seen in the number
of the students who scored A and B while the number of
students who scored C , D and F was increasing from the
practical through the PBL and to the lecture based exams
(Table.2).
Table 1. The questionnaire questions and the perceptions of the students.
Which of the following is the best
teaching method for you?
Lectures .
07
Practical sessions.
22
Problem based
19
sessions.
Non of the above.
11
Knowledge is difficult to forget and
easily recalled from the:
Lectures.
09
Practical sessions.
17
Problem based
24
learning.
All of the above.
09

Knowledge is easily obtained from
the:
Lectures.
35
Practical sessions.
13
Problem
based
10
learning.
All of the above.
01
The arrangement of the teaching
methods was:
Excellent.
17
Good.
25
Acceptable.

16

Poor.

01

The comparison of the mean marks of three exams showed
that there was statistically significant difference between
lecture based and problem based exams (p- value= 0.033),
lecture based and practical exams (p- value ˂ 0.000) and
between problem based and practical exams (p- value ˂
0.000).
From the results presented in table.1, it is clear that the
performance of the students in the exams was better in the
practical exam followed by the PBL based exam and the
lecture based exam.
By comparing the students perceptions and their results in
the final exams, the results in the three exams reflected the
answer of the students for question one; the highest number
of the students was with the practical sessions followed by
the problem based learning session and finally the lectures
and the performance of the students in the three exam
followed the same pattern. Unlike the better teaching method
for the students, the number of students was decreasing when
answering the question of the easily recalled information as
follows; Knowledge of the PBL , practical sessions and
finally the lecture based knowledge, however, this result is
not similar to the performance of the students in the final
exams.

Table 2. General facts of the three exams results.
Lecture based exam
Problem based exam
Practical exam

Marks range
43- 90
35- 100
55- 100

Mean mark
68.4
72.2
79.5

STD
10.7
14.3
11.0

A(90- 100)
3
8
13

4. Discussion
We did not obtain any previous study comparing between
the perceptions of the students about the three teaching
methods; lectures, practical sessions and problem based
learning sessions. However, most of the previous studies

B( 80- 89)
6
13
24

C(70- 79)
24
23
18

D(60- 69)
19
8
5

F˂60
11
11
3

Pass percent
82.5%
82.5%
95.2%

were comparing between lectures and PBL sessions.
We have found that the preferred teaching methods were
practical sessions, problem based learning sessions and
lectures sequentially. Some of our students were not satisfied
by all the three methods.
In the experience of the university of Rochester School of
medicine and dentistry, the students were very excited by the
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problem based learning of biochemistry course and they
explored the integration of biochemistry , cell biology,
molecular genetics and medicine [11]. Coral pepper
concluded that the majority of hid students indicated that
they enjoyed the PBL sessions and that it enhanced their
university learning [6]. In an attempt from Harold B. White
in 2007 [12] to know the impression of his students about a
problem based course and what would they tell their fellows
about the course, he found that the students comments are
categorized to different responses. The impression of his
students were ranging from their opinion about the course
and their reactions towards it, some commented on the
amount of work needed and some commented on the
learning process of the problem based learning. Harold B.
White in 2009 [13] mentioned that good students in a lecture
based teaching system found the PBL was painful and caused
frustration, however, curious students were very impressive
by the PBL .
Regarding the performance of the students in the three
exams, our students performance was better in the practical
exam followed by the PBL based exam and then the lecture
based exam. However a previous study stated that the student
performance in a problem oriented pharmacobiochemistry
course was significantly better than their performance in a
lecture based course [14,1]. Unlike our findings,
Khoshnevisasl P and his colleagues in 2014 [15] mentioned
that There was no significant difference between students
performance in a lecture based exam and a problem based
learning sessions exam .
The practical sessions are the leading preferred teaching
method by our students and their performance was the better
in the practical exam. However, Mani Naiker and his
colleagues stated that, the laboratory work is considered by
the students as a very essential and interesting teaching
method which enhance their understanding of theoretical
concepts [16].
We have reached to the fact that in order to obtain better
student performance, different teaching methods should be
adopted in one course. Similar to our conclusion Alexandre B
and his research team indicated that, the use of different
educational methods is effective in improving students
performance [17].

5. Conclusions
1. The best teaching methods for the students were the
practical sessions, problem based learning sessions and
the lectures sequentially.
2. 18.6% of the students were not satisfied by the practical
sessions nor the problem based learning sessions
neither the lectures.
3. The knowledge was easily obtained from the lectures
(59.3%), practical sessions (22%) and the problem
based learning sessions (16.9%).
4. The knowledge was unforgettable and easily recalled
from the different teaching methods in the following
sequence: problem based learning sessions, practical

sessions and lectures.
5. The performance of the students in the three final
exams was comparable to their perceptions since the
best performance was registered in the practical exam
followed by the PBL based exam and the lecture based
exam.
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