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Introduction

 Most problems that confronted with biological science
education are:

» How to approach teaching
» Effective learning for students

« Common teaching methods
» Lecture based

> Novel

For Example:

 Problem-based learning (PBL) method is one of the
teaching strategy that supporting:

» The development of problem-solving skills
» Critical thinking
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Presentation Notes
Most of the problems that we face in higher education, especially in biological sciences, is how to approach teaching and effective learning with university students. 
Common teaching methods that apply for biological science education are lecture based teaching with large groups and PBL with small groups 
The literature suggests that Problem-based learning (PBL) is a well-established teaching strategy which is used in different disciplines to support the development of problem-solving skills and critical thinking. 
Further, PBL is an effective learning approach as it promotes academic discussion, and highlights the importance of teamwork and communication between learners. 


Introduction

€ \What is PBL?

o PBL is an effective learning approach and promotes academic
discussion

» Highlights the importance of teamwork and communication
between learners .

o Small group cooperative learning .
e PBL uses "real world" problems p.

 PBL method can create a “science” or “discovery” sprit for
students ).

o Supporting them to behave like “researcher” j.
o [mprove their observation skills .
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So, What is PBL method? 
The students improve these skills via work in a small group and by themselves 
Basically, PBL uses "real world" problems with the approach of improving critical thinking and problem-solving skills for students. 
Further, it offers to the learners the possibility of creating a kind of “science apprenticeship” or “discovery apprenticeship” sprit and assisting them to behave like a “researcher” and improve their observation skills.


Introduction

The History

PBL is firstly implemented by Howard Barrows in 1960s to
medical students and it is still useful in this field .

Barrows was a neurology professor and he was the first person
that proposed the original fundamentals of PBL technique .

PBL was first approved by McMaster University in Canada .

Applied and promoted in the whole United States of America and
Europe in 1970s .
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The history of the PBL 
Problem-Based Learning (PBL) is a teaching strategy that first implemented by Howard Barrows in the 1960s to medical students, and it is still useful in this field. In addition, Barrows was a neurology professor and he was the first person that proposed the original fundamentals of the PBL technique for the first time.

Furthermore, PBL was first approved by McMaster University in Canada. Afterwards, PBL was applied and promoted in the whole United States of America and Europe in 1970s (Zhang, 2015).


Research shows that often university teaching is based on lectures, without any active participation from the students (Gorghiu et al., 2015). Often this has consequences on students’ motivation, learning outcomes and science skills.. PBL uses "real world" problems as a means of improving critical thinking and problem-solving skills for students (Drăghicescu et al., 2014). Further, it offers the learner the possibility of creating a kind of “science apprenticeship” or “discovery apprenticeship” (Gorghiu et al., 2015) enabling them to behave like a “researcher” and improve their observation skills. 




Introduction
The Theory

« PBL is a student centered approach, involves independent study s;:
» Investigations for new information and learn by themselves

» After, transferring the new information to other students in a group-centered,
hands-on setting and cooperative way [s).

<> Two fundamental pedagogical principles underlie PBL [s):

— Students learn best,
(1) In groups [s].
(2) Also when they actively identify their knowledge gaps
[5].
= According to Jones (2010) PBL model contain the ‘5E’ rule: Engage
Explain
Explore
Elaborate
Evaluate

SIS 1D =
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In addition, one of the characteristics of the the PBL is student centered approach; the PBL involve independent studies for students so they can do investigations on a specific subject to learn more information by themselves 
The strategy pushes the student to learn in a group-centered approach, with a hands-on setting and in a cooperative way.

There are two fundamental pedagogical principles that underlie the PBL:
Students learn best in:
(1) in groups instead of alone. 
(2) Also when they can actively identify their knowledge gaps. 
 
According to the Jones (2010) PBL model is contain the ‘5E’ rule: 
 
Engage
Explain 
Explore 
Elaborate 
Evaluate



Introduction

Nowadays

 PBL is expressed as a priority education strategy [3].
« Effective model that helps students to obtain essential skills (3.

* Recent studies have underlined the fact that the traditional teaching promotes
passiveness among the learners 3.

Figure 1: Difference of two learning process [11]

Traditional Learning

Told what we
nead to know

Problem Based Learning (PBL)
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Is PBL is a better way to learn?



Aims & Objectives

The aim :

* To evaluate the effectiveness of PBL in the 1st semester of Year 1 of
the MSc Biomedical Science at the University of Nicosia and to
optimize the learning

e Understanding how PBL might help or impede learning for different
type of learners in this course.

The objectives:

o Evaluating their behavior during implementation of PBL .
* Analyzing the student’s learning preferences and their profiles.

 Estimation of the skills that they gained at the end of the Fall 2017
period.
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The aim of the current study is to evaluate the effectiveness of PBL in postgraduate teaching in Biomedical Science at the University of Nicosia.
 The key objective of this study is to explore whether PBL is more effective in courses in the 1st semester of Year 1 of the postgraduate degree in Biomedical Science at the University in Nicosia and understand how PBL might help or impede learning for different type of learners in this course. 
The objective:
Assessing the opinions of the students on PBL method.
Evaluating their behavior during implementation of PBL .
Analyzing the student’s learning preferences and their profiles.
Estimation of the skills that they gained at the end of the Fall 2017 period.






Research Questions

1) What are these postgraduate students’ learning styles?

2) What iIs the impact of PBL on these students’ skills and class

performance in their field of study?
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According to the collected preliminary data only two of the research questions has been answered.


Methods

Design of Research

» Both qualitative and quantitative methods were used.

o Lecture based learning was used as a control

» Design of the four courses in MSc Biomedical Science program of 15t semester of
1styear shown in table 1.

Table 1: design of the content curriculum for four courses .

Course ID Teaching styles

Bio-Analytical and Diagnostic Full mode

Technology (BISC-512) PBL

Cellular and Molecular Hybrid mode

Immunology (IMMU-541) PBL and lecture based learning
Molecular Genetics (BISC-532) Only lecture based learning
-Control

Pathological Basis to Disease Only lecturc based learning
(BISC-523)

-Control
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The study is still under development, but both qualitative and quantitative methods will be used for further investigations. 
The 1st year of 1st semester in MSc Biomedical Science was involved four courses
In order to explore whether PBL is effective or not, Two of these courses were delivered as hybrid PBL (some parts were designed to be PBL and rest was lecture teaching style) and two other courses were delivered as only lectures teaching method . Details are provided in table 1 below:



Methods

Figure 2: Process of PBL that applied in both PBL sessions.
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Methods

Participants

» MSc Biomedical Sciences students
e Total number; 17

L_earning Style Questionnaires and Demographics

 The Honey and Mumford Learning style questionnaire was used to assess
student-learning styles 4.

» This questionnaire involves 80 agree or disagree questions in order to
investigate the preferred learning styles of students.

» The four possible learning styles are: activists, reflector, theorist and
pragmatist.

» Demographics were comprised mainly of yes/no questions to commit the
personal profile of students.
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The study involved two cohorts of students (Fall 2016, 2017) and the total number of students is 17. The purpose of including fall 2016 students was to evaluate their experiences in all courses that were lecture based in 2016. 

The Honey and Mumford Learning style questionnaire was used to assess student-learning styles. This questionnaire involves 80 agree or disagree questions in order to investigate the preferred learning styles of students.  The four learning styles that are included in this questionnaire: activists, reflector, theorist and pragmatist. 


Demographics were collected and comprised mainly of yes/no questions about age, gender, education level, full-time/part-time, last education year, international/local, learning disabilities, and employment status. 



Methods

Classroom observations

» Observations of PBL classes and non-PBL classes were conducted.

e Astructured form was used

» Feedback and the views were provided from the teacher before and after the session.
* The observer included comments for students.

WHY ?

= To observe students’ behaviors and class performance in PBL sessions and
compare the observation data with non-PBL sessions.

= To compare observer comments with teacher’s feedback about strengths and
weakness of students during each PBL and non-PBL sessions, individually.
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For achieving the main purpose of the study, observations of PBL classes and non-PBL classes were conducted. 
A structured form was used 
Feedback and views was provided from the teacher before and after the session about “strengths/weakness of the students with PBL and non PBL sessions
These feedbacks will compared with the observation comments after each observation session.
PBL and lecture-based observations were conducted to assess the performance of the students. 


Results

Honey Mumford Questionnaries

Table 2:Results of the Honey and Mumford questionnaire.

Learning styles Number of Percentage of
student(s) Students (%)

Reflector 10 59

Activist 1 6

Theorist 3 18

Pragmatist 2 12

Reflector/Theorist/Pragmatist | 1 6

v" Reflectors learn best when [12]: « able to observe first

e given time to think and investigate before acting
e given an opportunity to review what has happened
* doing tasks without tight deadlines.
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Table 2 illustrates the results of Honey and Mumford questionnaires that applied to students
 The initial data indicated that the approximately 60% of students were reflector.

So, as PBL improves observation and investigation skills, PBL method will more suitable for reflectors





Results

Demographics

Table 3: Outcomes of the demographics.

Categories

Number of student(s)

Percentage of
students (%)

Gender Female: 13 Female: 76
Male: 4 Male: 24

Age Average: 27 Average: 27

Student status Part time: 4 Part time: 24
Full time: 13 Full time: 76

Level of education MSc: 14 MSc: 82
PhD: 1 PhD: 6
Bachelor’s: 2 Bachelor’s: 12

Employment Yes: 7 Yes: 41
No: 10 No: 59

Last education >1ly/a:9 >1y/a:53
1-2y/a: 6 1-2y/a: 35
>S5y/a:1 >5y/a:6
Sy/a:1 Sy/a:6

Learning disabilities 0 0

Local student(s) 15 88

International Student(s) | 2 12
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Table 3 shows the results from demographics that applied to students.
The data that obtained from demographics were demonstrated that the 76% students were female, 76% of students were full time, the average age was 27 y/o, the students had no learning disabilities and 88% students were from cyprus



Results

1. PBL Classroom Observations (IMMU-541 & BISC-512)

o Students were engaged and enthusiastic during PBL sessions.
« They were fully engaged with this new teaching method.
* Five students’ performance in PBL class observations:

@ 4 of them were extremely good in each PBL-classes even though it was their first
PBL experience.
€ Applied the all characteristics of the PBL such as communication,
Integration and sharing of the new information among the group members
and cooperation, problem solving and well prepared during independent
study.
€ 1 of them was not fully engaged with the PBL process.
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Further, in overall class observations indicates that students are engaged and enthusiastic in PBL-based sessions.
They were appeared to fully engage with this new teaching method. 
Five students were respected by observer more than the other students in both PBL classes.
Four of the students’ performance was extremely good in each PBL-classes that observed even though it was the student’s first PBL experience. 
They were applied the all characteristics of the PBL such as communication, integration and sharing of the new information among the group members and cooperation.
One of the student that has been observed was not fully engaged with the PBL process for some reason.



Results

2. Lecture-based learning classroom observations:
One observation was conducted.

Initial data indicated that the students:

* Not able to communicate & share & incorporate the new information with each

other.

* Could not transfer the new knowledge between themselves, instead lecturer transfer
the new information to them.

» According to this, students cannot develop essential skills during lecture based
learning (when compared with PBL)

» 2 out of 5 students were actively communicated with the lecturer such as they were
asked guestions and mostly they were answered the tutor’s questions about the
subject .

» 5 of the students were extremely focused to the subject and tutor.
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The lecture based learning observations are still under development.
At present one observation was conducted for lecture based learning, and preliminary analysis indicated that the students were not able to communicate with each other during lecture session as much as they did during PBL sessions, hence students could not transfer the knowledge between themselves. Instead, they only communicated with the lecturer. 2 out of 5 students were active in lecture sessions as well.
Notably, in the lecture the volume of material delivered was higher. 






Conclusion

Students seem to be engaged with each other and with the subject
better during PBL sessions; they transfer their ideas with each
other, use their problem-solving skills and these were not evident

during the non-PBL courses.

Preliminary data indicated that PBL might be better suited for

postgraduate students in some courses and subjects.

However, the lecture based teaching is necessary for theory and

background information of the subject.

Further study Is warranted.
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