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Introduction

This course is a 3-unit second year course. The course is available to all
students who are registered for the BSc or MSc degree in Biology
Education. The course will also be suitable for practicing biology
teachers who want to update their teaching skills.

The course consists of 15 units arranged under 4 modules and will
involve methods and techniques of teaching biology, resources for
teaching biology, planning for biology teaching, laboratory design,
management and safety, and Evaluation in Biology teaching.

There are no compulsory pre-requisites for this course. It is expected
that before you register for this course, you must have taken all the first
year courses and some of the second year courses. This will give you
enough content background to enable you appreciate and apply the
methods being discussed here. If you are a practicing teacher, you can
start the course any time because you are already familiar with the
contents you are expected to teach.

v
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This course guide tells you briefly, what the course is about, what course
materials you will be using and how you can work your way through
these materials.

What You Will Learn in this Course

During the course, you will learn the basic methods of teaching and
learning biology, resources for teaching biology, planning for biology
teaching, the laboratory in biology teaching, and methods of evaluating
learning outcomes in biology.

Course Aims
The overall aims of this course are to:

* introduce you to the basic methods and techniques of teaching
biology,

» familiarize you with the resources for teaching biology,

* expose you to the need for proper planning before embarking on
teaching any topic in biology,

e explain to you how to make appropriate use of the laboratory in
teaching biology, and

e teach you the various tools and techniques for assessing learning
outcomes in biology.

Course Objectives

To achieve the aims set out above, the course sets out overall objectives.
In addition, each of the fifteen units has its specific objectives. The unit
objectives are included at the beginning of each unit. You should read
them before you start working through the unit and bear them in mind as
you go through the unit. You are encouraged to refer to them as you
work through the unit. You should in addition always look at the unit
objectives after completing a unit. In this way, you can be sure that you
have done what was required of you by the unit. The wider objectives of
this course are set out below.

On the successful completion of this course, you should be able to:

3.0 Discuss the traditional methods of teaching biology.

4.0 List and explain the modem techniques of teaching biology
5.01dentify and use different resources for teaching biology
6.0 Select good textbooks for use in biology classrooms
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7.0 Improvise teaching materials where the original ones are not
available Prepare good teaching units and lesson plans

8.0 Discuss the role of the laboratory in biology teaching

9.0 Manage a biology laboratory effectively

10.0Apply good safety measures in the laboratory

11.0Describe the various evaluation techniques that can be used to
evaluate learning outcomes in biology

12.0Produce and use various tools and techniques in evaluating
learning outcomes.

Working through this Course

To complete this course, you are required to read the study units, read
the recommended texts and other reading materials that are provided or
recommended. You will also carry out the exercises and practical
activities recommended within the course units. Each unit contains self-
assessment exercises, and at stipulated points in the course, you are
required to submit assignments for assessment purposes. The course
should take you between 55-60 weeks to complete. At the end of the
course, you will be required to write a final examination.

Course Materials

Major components of the course are:

1. Course Guide

2. Study Units

3. Textbooks

4. Assignments File

5. Presentation Schedule
Study Units

There are four modules and fifteen units in the course. The breakdown is
as follows:

Module 1  Methods and Techniques of Teaching Biology

Unit 1 Traditional Methods of Teaching Biology

Vi
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Unit 2 Demonstration and Experimentation in Teaching Biology

Unit 3 Modern Techniques of Teaching Biology I

Unit 4 Modern Techniques of Teaching Biology II

Module 2 Resources and Planning for Biology Teaching

Unit 1 Resources for Teaching Biology: Teaching Materials and
aids and Community Resources

Unit 2 Textbooks in Teaching Biology: Selection and Use

Unit 3 Improvisation in Biology Teaching

Unit 4 Teaching Units and Unit Planning

Unit 5 Lesson Preparation and Lesson Plan

Module 3  Laboratory Design, Management and Safety

Unit 1 Laboratory Facility: Biology Laboratory Design

Unit 2 Managing the Biology Laboratory

Unit 3 Safety in the Biology Laboratory

Module 4  Evaluation in Biology Teaching

Unit 1 Evaluation of Theory I (Objectives and Essay Questions)

Unit 2 Evaluation of Theory II (Objectives and Essay Questions:
Application, Analysis, Synthesis and Evaluation)

Unit 3 Other Teacher-Made Evaluation Procedures

Each study unit consists of three to six weeks work and includes specific
objectives, directions for study, reading materials and summaries of key
ideas and issues. Each unit contains a number of self assessment
exercises. In general, the self-assessment exercises questions you on the
material you have just covered or require you to apply it in some way
and thereby, help you gauge your progress and to reinforce your
understanding of the material. Together with the tutor-marked
assignments, these exercises will assist you in achieving the stated
learning objectives of the various units.

Textbooks and References
Every unit contains a list of references and further reading. Try to get as
many as possible of those textbooks and materials listed. The textbooks

and materials are meant to deepen your knowledge of the course. You
must endeavor to have one or two of the under listed books.
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Federal Ministry of Education (1994). Biology Curriculum for Senior
Secondary Schools. NERDC Press.

Dienye, N.E. & Gbamanja, S.P.T. (1990). Science Education: Theory
and Practice. Ibadan: Totan Publishers.

Maduabum, M.A. (1989). Teaching Integrated Science Effectively.
Onitsha: Space Matrix Publishers.

Uche, S.C. & Umoren, G.U (2001). Integrated Science Teaching:
Perspectives and Approaches.

Assignment File

In this file, you will find all the details of the work you must submit to
your tutor for marking. The marks you obtain from these assignments
will count towards the final mark you obtain for this course. Further
information on assignments will be found in the Assignment File itself
and later in this Course Guide in the section on assessment.

Presentation Schedule

The Presentation Schedule is included in your course materials. It gives
you the important dates for the completion of tutor-marked assignments
and attending tutorials. Remember, you are required to submit all your
assignments by the due date. You should guard against falling behind in
your work.

Assessment

There are two aspects to the assessments. First, there are the tutor-
marked assignments (TMAs). Second, there is a final written
examination._

In doing the assignments, you are expected to apply information,
knowledge and techniques gathered during the course. The assignments
must be submitted to your tutor for formal assessment in accordance
with the deadlines stated in the Presentation Schedule ant the
Assignment File. The work you submit to your tutor for assessment will
count for 50% of your total course mark.

At the end of the course, you will need to sit for a final written

examination of three hours' duration. This examination will also count
for 50% of your total course mark.
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Tutor-Marked Assignment

Every unit contains at least one or two assignments. You are advised to
work through all the assignments and submit them for assessment. Your
tutor will assess the assignments and select five, which will constitute
the 50% of your final grade. This means that each assignment will have
10%. The tutor-marked assignments will be presented to you in a
separate file. Just know that for every unit there are some tutor-marked
assignments for you. It is important you do them and submit for
assessment.

Assignment questions for the units in the course are contained in the
Assignment File. You will be able to complete your assignments from
the information and materials contained in your reference books and
study units and the Internet. It is important that that you demonstrate
that you have read and researched more widely than the required
minimum. If you use other references, you will have a broader view and
a deeper understanding of the subject.

Final Examination and Grading

The final examination for EDU 236 will be of three hours duration, and
will constitute 50% of your final grade. The examination, which shall
last for three hours, will consist of questions, which reflect the types off
self- testing, practice exercises and other tutor-marked assignments you
have previously encountered. All areas of the course will be assessed.

You are advised to use the time between finishing the last unit and
sitting the examination to revise the entire course. You might find it
useful to review your self-tests, tutor-marked assignments and
comments on them before the examination.

Course Marking Scheme

This table shows how the actual course marking is broken down.

Assessment Marks

Assignment About 10 assignments, the best five marks
of the ten make up 50% of course marks

Final Examination 50% of overall course marks

Total 100% of course marks

Course Overview

This section brings together the units and the number of weeks you
should take to complete them.

X
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Unit | Title of Work Weeks
Course Guide 1
Module 1

1 Traditional Methods of Teaching 4
Biology

2 | Demonstration and Experimentation in 3
Teaching Biology

3 Modern Techniques of Teaching 3
Biology I

4 | Modern Techniques of Teaching 3
Biology 11

Module 2

1 Resources for Teaching Biology: 4
Teaching Materials and Aids and
Community Resources

2 Textbooks in Teaching Biology: 3
Selection and Use

3 Improvisation in Biology Teaching 4

4 Teaching Units and Unit Planning 3

5 Lesson Preparation and Lesson Plan 4

Module 3

1 Laboratory Facility: Biology 3
Laboratory Design

2 | Managing the Biology Laboratory 3

3 Safety in the Biology Laboratory 3

Module 4

1 Evaluation of Theory I (Objectives and 3
Essay Questions)

2 Evaluation of Theory II (Objectives 4
and Essay Questions:
Application, Analysis, Synthesis and
Evaluation)

3 Other Teacher-Made evaluation 3
Procedures
Revision 2
Total 54

How to Get the Best from this Course

In distance learning, the study units replace the university lecturer. This
is one of the great advantages of distance learning; you can read and
work through specially designed study materials at your own pace, and
at a time and place, that suits you best. Think of it as reading the lecture
instead of listening to the lecturer. In the same way a lecturer might give
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you some reading to do, the study units tell you when to read, and which
are your text materials or set books. Just as a lecturer might give you an
in-class exercise, you are provided with exercises to do at appropriate
points.

Each of the study units follows a common format. The first item is an
introduction to the subject matter of the unit, and how a particular unit is
integrated with the other units and the course as a whole. Next is a set of
learning objectives. These objectives let you know what you should be
able to do by the time you have completed the unit. You should use
these objectives to guide your study. The moment you finish a unit, you
must go back and check whether you have achieved the objectives. If
you make a habit of this, you will significantly improve your chances of
passing the course.

The main body of the unit guides you through the required reading from
other sources. This will usually be either from your set books or from a
reading section. Some units require you to undertake some practical
activities. You may be asked to write a lesson plan, to improvise some
teaching material or any such activity. Ensure that you do whatever you
are asked to do because it will increase your chances of understanding
the course better, and doing well in the examination.

Self-assessment exercises are interspersed throughout the units. They
are to guide you in ensuring that you understand each unit you have
studied. Working through these exercises will help you to achieve the
objectives of the unit and prepare you for the assignments and the
examination. Make sure that you note and if possible do all the activities
suggested within the study units.

The following is a practical strategy for working through the course. If
you run into any trouble, telephone your tutor or visit the study centre
nearest to you at the designated time that has been communicated to
you. Remember that your tutor's job is to help you. When you need
assistance, do not hesitate to call and ask your tutor to provide it.

l. Read this Course Guide thoroughly.

2. Organize a study schedule. Refer to the Course Overview for
more details. Note the time you are expected to spend on each
unit. Important information, e.g. details of your tutorials, and the
date of the first day of the Semester is available from the study
centre. You need to gather all the information into one place,
such as your diary or a wall calendar. Whatever method you
choose to use, you should decide on and write in your own dates,
and schedule for working on each unit.

Xi
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10.

1.

xii

Once you have created your own study schedule, do everything
you can to stick to it. The major reason that students fail is that
they get behind with their course work. If you get into difficulties
with your schedule, please, let your tutor know before it is too
late for help.

Turn to Unit 1, and read the introduction and the objectives for
the unit.

Assemble the study materials. You will always need both the
study unit you are working on and your set books on your desk
any time you are studying.

Work through the unit. The content of the unit has been arranged
to provide sequence for you to follow. As you work through the
unit, you will be instructed to read sections from your set books
or other sources for further information.

Keep in touch with your study centre. This will enable you have
any new information that you need.

Well before the relevant due dates (about 4 weeks before due
dates); wvisit the study centre to find out if there is new
information about the assignments. Keep in mind that you will
learn a lot by doing the assignments carefully. They have been
designed to help you meet the objectives of the course and,
therefore, will help you pass the examination. Submit all
assignments no later than the due date.

Review the objectives for each study unit to confirm that you
have achieved them. If you feel unsure about any of the
objectives, review the study materials or consult your tutor.

When you are confident that you have achieved a unit’s
objectives, you can start on the next unit. Proceed unit by unit
through the course and try to pace your study so that you keep
yourself on schedule.

When you have submitted an assignment to your tutor for
marking, do not wait for its return before starting on the next unit.
Keep to your schedule. When the Assignment is returned, pay
particular attention to your tutor's comments, both on the tutor-
marked assignment form and the written comments on the
assignments. Consult your tutor as soon as possible if you have
any questions or problems.
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12.  After completing the last unit, review the course and prepare
yourself for the final examination. Check that you have achieved
the unit objectives (listed at the beginning of each unit) and the
course objectives (listed in the Course Guide).

Facilitators/Tutors and Tutorials

The dates, times and locations of these tutorials will be made available
to you, together with the name, telephone number and the address of
your tutor. Your tutor will mark and comment on each assignment, keep
a close watch on your progress and on any difficulties you might
encounter and assist you during the course. Pay close attention to the
comments your tutor might make on your assignments as these will help
in your progress. Make sure that assignments reach your tutor on or
before the due date.

Do not hesitate to contact your tutor if you need help. You should
contact your tutor if:

* You do not understand any part of the study units or the assigned
reading.

* You have difficulty with the self-tests or exercises

* You have a question or problem with an assignment, with your
tutor’s comments on an assignment or with the grading of an
assignment.

Your tutorials are important; therefore do not to skip any. This is the
only opportunity to meet your tutor face to face. It also enables you to
meet other students on the same programme. It is an, opportunity to get
the help of your tutor and discuss any difficulties you encounter as you
study. To gain the maximum benefit from course tutorials, prepare a
question list before attending them. You will learn a lot if you
participate actively in discussions.

Summary
This course, EDU 236 intends to:

introduce you to the basic methods and techniques of teaching
biology,

familiarize you with the resources for teaching biology,

expose you to the need for proper planning before embarking on
teaching any topic in biology,

explain to you how to make appropriate use of the laboratory in
teaching biology, and

Xiii
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teach you the various tools and techniques for assessing learning
outcomes in biology.

When you complete the course, you will be equipped to teach biology
effectively in the secondary school.

We wish you success with the course and pray that you will find it both
useful and interesting.

X1v
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MODULE 1 METHODS AND TECHNIQUES OF

TEACHING BIOLOGY
Unit 1 Traditional Methods of Teaching Biology
Unit 2 Demonstration and Experimentation in Teaching Biology
Unit 3 Modern Techniques of Teaching Biology I
Unit 4 Modern Techniques of Teaching Biology II

UNIT 1 TRADITIONAL METHODS OF TEACHING
BIOLOGY

CONTENTS

1.0  Introduction
2.0  Objectives
3.0 Main Content
3.1  Lecture Method in Biology Teaching
3.1.1 Advantages of Lecture Method
3.1.2 Disadvantages of Lecture Method
3.1.3 Suggestions for the Use of Lecture Method
3.2 Discussion Method in Biology Teaching
3.2.1 Advantages of Discussion Method
3.2.2 Disadvantages of Discussion Method
3.2.3 Suggestions for the Effective Use of Discussion
3.3  Project Method in Biology Teaching
3.3.1 Advantages of Project Method
3.3.2 Disadvantages of Project Method
3.3.3 Suggestions for the Effective Use of Project
Method
3.4  Field Trip in Biology Teaching
3.4.1 Advantages of Field Trip
3.4.2 Disadvantages of Field Trip
3.4.3 Suggestion for the Effective Use of Field Trip
4.0  Conclusion
5.0  Summary
6.0  Tutor-Marked Assignment
7.0  References/Further Readings

1.0 INTRODUCTION

The teaching of biology requires that the teacher should be
knowledgeable in the various methods and strategies for teaching the
subject. The application of particular method will help the biology
teacher to achieve the desired learning outcomes. This unit therefore
examines the traditional methods of teaching biology. Specifically, the
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unit examined the lecture method, discussion method, and project
method as well as field trip and excursion. The advantages,
disadvantages and suggestions for the effective use of such methods,
were highlighted.

2.0 OBJECTIVES
By the end of the unit, the students should be able to:

» explain the lecture method

» list the advantages and disadvantages of lecture method

» suggest ways of making the use of lecture method more effective
* explain Discussion method

 list the advantages and disadvantages of Discussion method

* suggest ways of making use of discussion method more effective
» explain the term Field Trip and excursions

 list some advantages and disadvantages of field trip and excursion
* suggest ways of making use of Field Trip more effective.

3.0 MAIN CONTENT
3.1 Lecture Method in Biology Teaching

The use of lecture method entails a one way flow of communication
from the teacher to the students. It is a teacher-centred or teacher-
dominated approach. Most of the talking is carried out by the teacher
while the students remain as passive listeners taking down notes. Hence
it is referred to as didactic approach or talk-chalk.

Most teaching carried out in our schools today a re through the use of
lecture method. This is because large amount of information can be
presented to student in a limited time. Most teachers embrace the use of
this method due to the fact that it leads to coverage of the syllabus.

It can be used to teach large and small class sizes. The teacher may ask
few or no questions in the process. It does not require the use of
instructional materials or resources. To this effect, the students are
denied the opportunity of developing manipulative skills. The lecture
method is only concerned with verbal presentation of concepts and ideas
to the students. Hence, it does not promote meaningful learning since
students are not actively involved in the learning process. The longer the
teacher talks to a group of students, the less the students retain the
information presented to them.

3.1.1 Advantages of Lecture Method
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3.1.2

3.1.3

3.2

Less time is required on the part of the teacher in preparing for
his lessons since no materials are needed in the process.

It is cheap to operate.

It is a good method for delivering large amount of knowledge in a
short time. i.e. it leads to a very high content coverage.

It can be used to handle large classes.

It can be used to introduce new topics.

It helps to channel the students thinking towards a particular
direction.

It helps the teacher to develop confidence in his teaching as a
facilitator of knowledge.

Disadvantages of Lecture Method

Students are passive listeners and do not participate actively as
the lesson progresses.

Lecture method does not put into consideration the individual
differences of the learners.

This is because a class is made up of students with a wide range
of intellectual abilities- high, medium and low.

The non active participation of students does not provide the
teacher with the opportunity to evaluate the students during the
lesson period.

With lecture method, the students do not practice communication
skills.

Lecture method is not very good for teaching certain concepts in
biology that may require attitude and feelings of students.

Lecture method encourages memorization of information (rote
learning) without actually promoting meaningful understanding.
It does not promote meaningful learning of biology concepts.

Suggestions for the Use of Lecture Method

Lecture method should be use in junction with other methods of
teaching. This will help to enhance students’ participation in the
lesson.

As much as possible, avoid coverage of too many topics, which
may lead to boredom and tend to confuse the students.

Encourage active participation of students in class through asking
questions and giving them opportunity to make comments.

At the end of each lesson period, the teacher should summarize
the key points

Discussion Method in Biology Teaching
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Discussion can be seen as talking over something from various points of
view. Discussion usually involves a group of people. Under a classroom
setting, discussion is an interactive process involving the teacher and the
students or among the students themselves. In this case, a problem or
topic for the lesson is presented for discussion while the teacher helps to
direct their views towards the lesson objectives.

Discussion is different from lecture method. While the lecture method is
a one way flow of communication between the teacher and the students,
discussion involves a multiple flow of communication arising from the
members of the group.

Discussion method encourages students' active involvement in the
learning. Students generate a variety of ideas, which will lead to the
solution of the problem while the teacher acts as a moderator in the
learning process.

For a successful implementation of discussion method, every student
should have background knowledge of what is to be discussed otherwise
it becomes a waste of time which may lead to lack of interest in the
subject. In other words, using discussion method to teach a topic the
students have no knowledge about will be counter productive.
Discussion method tends to promote meaningful learning of science
concepts.

3.2.1 Advantages of Discussion Method

1. Discussion method encourages students learning through active
participation in the classroom.

2. It enables the teacher to have better knowledge of his students
abilities and attitudes.

3. There is greater interpersonal relationship between the teacher
and students and among students themselves.

4. Discussion can lead to the development of leadership qualities.

5. Discussion aids in problem solving.

3.2.2 Disadvantages of Discussion Method

1. Discussion method takes a considerable length of time. This is
due to the fact that each student will be given opportunity to
contribute to the discussion.

2. In some cases, students may find it extremely difficult to
contribute meaningfully to the discussion. This is as a result of
poor background knowledge of the topic to be discussed.
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3. In terms of content coverage, discussion method does not lend
itself to easy coverage of the syllabus.

4. Some student who lacks background knowledge of most of the
topics discussed may begin to be disinterested in the subject.

5. Lack of student’s participation in the discussion may reduce their

understanding of the lesson.
3.2.3 Suggestions for the Effective Use of Discussion

1. Topics for the discussion should centre around those in which
students have requisite background knowledge.

2 Let the students know about the topic to be discussed some days
prior to the discussion class. This will help them to read up and
be able to contribute meaningfully in the discussion.

3. The teacher should try to avoid a situation whereby a student or
few students dominate the discussion.
4. The teacher should encourage student’s efforts by giving positive

reinforcement in the form of praise for good intellectual
contributions while also rejecting the irrelevant comments and
questions.

5. In order to elicit more students’ responses, the teacher can ask
those questions for more information.

6. The teacher should not allow the students to completely deviate
from the objectives of the discussion but rather intervene in such

cases.

7. The teacher should clarify students on areas that may seem
difficult for meaningful discussion.

8. Use all the meaningful contributions to form the blackboard
summary.

9. The teacher may give students assignments on the topic to

enhance their learning potentials.
3.3 Project Method in Biology Teaching

Projects are organized or planned activities in which students are
allowed to investigate or research on their own. Project method can be
used to individualize instruction or it can be used on a group of students.
For example five students, ten students or a whole class can be asked to
execute a project. Projects usually are given for a period of time for
instance 3days, one week or even months. They may be carried out
during or outside class work.

Teachers may assign project topics to the students while in some cases,
students are allowed to choose any topic that might be consistent to their
interest. Project method provides opportunities for greater understanding
among students. It requires a bit of originality and creativity. It can be
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used by teachers to solve the problem of individual differences among
students.

Some examples of project topics in biology include:

(1)
(2)
3)
3.3.1

L.

3.3.2

3.3.3

Reading of Scientific Journals.
Planting of Seeds.
Drawing any of the body systems.

Advantages of Project Method

Project method helps to solve the problem of individual
differences since each student can carry out their own work at
his/her own pace.

The emphasis on project is “doing” so students are given the
opportunity to develop their initiative.

Motivation to work is usually very high since it is based on
student’s interest particularly for students with special talents.
Group projects afford opportunities for developing leadership
qualities.

Project helps students to have an in-depth study of the topic
under investigation.

Disadvantages of Project Method

Project method is time consuming since it will surely be more
than a day.

Project methods are mostly beneficial to students who have the
potentials of independent work.

It is also very difficult to ascertain the extent to which a particular
student has gone with the work since they may invite other
people to do the work for them.

It is difficult to get a topic that will interest all the students.

Suggestions for the Effective Use of Project Method

Provide students with the entire necessary guide that will help
them carry out the project effectively.

Spread the project over a long period of time to enable them have
an in-depth study of the topic.

Ensure that the purpose of the project fits properly into the
instructional sequence.

Ensure that there is objectivity in marking and scoring of the
project by developing a marking procedure.
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SELF ASSESSMENT EXERCISE

1. Explain what you understand by lecture method.
State four advantages and four disadvantages of the use of lecture
method in biology teaching.

3. Mention any five guidelines for the effective use of lecture
method.

4. Explain how you can use discussion in teaching a topic in
biology.

5. List four advantages and disadvantages of discussion method
respectively.

6. Mention any five guidelines for the effective use of discussion
method.

7. State any advantages and disadvantages of project method
respectively.

8. Suggest four concrete ways of improving on the use of project
method.

3.4 Field Trip in Biology Teaching

Field trip is one of the methods of teaching biology, which involves
taking students outside the classroom setting to have first hand
experiences of what happens in our environment or real life situations.
The method enables the students to make useful observations and collect
information, which cannot be obtained within the classroom.
Experiences acquired during field trip are usually long lasting and
cannot easily be forgotten by the students. Examples of areas where
students can undertake field trip include erosion sites, industries, oil
spillage sites, mountains or hills, rivers, hospitals etc. A study of these
phenomena will be more meaningful when students visit the affected
sites than when discussed under the classroom setting.

Field trip is highly rewarding if it is well planned and executed. It
affords the students the opportunity of observing, collecting, classifying
and having an in-depth study of certain concepts and phenomena. With
field trips, students get to know their communities and surroundings
better. Because it is an enjoyable a and exciting experiences, motivation
of students to read up what was observed during field trip is usually very
high and it helps to generate and sustain students interest towards the
subject.
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34.1

L.
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3.4.2

(1)
2)

3)
(4)

()

3.4.3

Advantages of Field Trip

Field trip provides the students with the opportunity of having
first hand knowledge of certain phenomena that occur in our
environment.

It helps to generate and sustain students’ interest in the subject.
With field trip, motivation to work is usually very high.

It aids retention of information since the experiences are long
lasting.

Field trip can help students to develop interest in certain
professions e.g. engineering, medicine etc.

It helps to channel student’s experiences towards one direction.
Field trip helps students to understand man's relationship with his
environment

Disadvantages of Field Trip

If it is not well planned, it becomes a waste of time and resources.
It is extremely tedious to carry out field trip especially when it
involves long distance trip.

In some situations, accident may occur in the course of a field
trip.

In most cases, field trip time encroaches into other lesson periods.
This would likely result in conflict between the teachers involved
if it 1s not properly handled.

Field trip results in extra financial expenditure on the part of the
school and students.

Suggestion for the Effective Use of Field Trip

The biology teacher should first discuss the idea of taking
students on a field trip with the school authority for approval.
Subsequently, she should write to the managing director (MD) if
it involves an industry for permission to visit, time of the visit as
well as the date of the visit. Finally request for any written rules
guiding the place.

Before the trip the biology teacher should then discuss with the
students concerning the trip, the aim of the visit, materials to take
along ego pen, pencil, exercise book, ruler etc.

Furthermore, the teacher should inform the students about the
rules guiding the place, possible dangers, things to look out for as
well as method of reporting their observations.

The teacher should make sure that the field experience fits
properly into the instructional sequence.

The biology teacher should carry first aid kit along in case of any
accidents involving students.
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7. Ensure adequate arrangement for transportation in the case of
trips involving long distances.
8. After the trip, examine the students on the specimens and

information collected from the trip. This has to be in connection
with the report of the trip in order to facilitate retention of the
experiences from the trip.

SELF ASSESSMENT EXERCISE

1. Explain what you understand by field trip in biology teaching.
. State the advantages and disadvantages of the use of field trip.
3. Describe how you can organize a successful field trip in your
school.

4.0 CONCLUSION

To enable the teacher function very effectively requires the use of
certain teaching methods. These teaching methods are strategies or
approaches the teacher employs in the process of communicating
information or knowledge to students in order to achieve the stated
objectives. There are different forms of teaching methods. The
traditional methods of teaching mostly described in this unit are teacher
dominated approaches. For the biology teacher to use any of them,
efforts should be make to widen opportunities for learners’ active
participation.

5.0 SUMMARY
In this unit we have learnt:

e Traditional methods of teaching biology e.g. lecture method,
discussion, project and field trip

* The lecture method is a one way flow of communication from the
teacher to the student.

* There are seven advantages and seven disadvantages identified on
the use of lecture method.

* Four suggestions were made that will guide the biology teacher on
the effective use of lecture method.

* The discussion method is an interactive process involving the teacher
and the students themselves.

* There are five advantages and five disadvantages on the use of
discussion method.

* Nine suggestions were made on the use of discussion method.

e The project method is an organized and planned activity in which
students are allowed to investigate or research on their own.
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6.0
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There are five advantages and four disadvantages on the used project
method.

Four suggestions were made on the use of project method.

The field trip is one of the methods of teaching in which students are
taken out of the classroom setting to have .first hand experience of
what happens’ in our natural environment or real life situations.
There are seven advantages and five disadvantages on the use of trip
in biology teaching.

Eight suggestions were made on the effective use of field trip.

TUTOR-MARKED ASSIGNMENT

Explain lecture method in biology teaching.

What are the advantages and disadvantages of lecture method?
Mention some guidelines for the effective application of lecture
method in the classroom.

Explain discussion method and project method.

State their advantages and disadvantages of project method.

What do you understand by field trip?

Mention the advantages and disadvantages of field of trip
Described how you can organize a successful field trip in your
school.
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1.0 INTRODUCTION

In the preceding unit, we discussed the traditional methods of teaching
biology. Demonstration and Experimentation are other methods of
biology teaching. Biology being a science subject requires a lot of
demonstration and experimentation on the part of the teacher. This is
due to the fact that the subject involves a lot of students and the practical
works which the biology teachers have to carry out. Both demonstration
and experimentation require equipment and materials for creating
relevant activities. Hence they are activity-oriented learning.

2.0 OBJECTIVES
At the end of this unit, student should be able to:

» explain the use of demonstration in biology teaching

» state the advantages and disadvantages of demonstration

* mention specific principles for the effective use of demonstration
» explain experimentation in biology teaching

 state the advantages and disadvantages of experimentation

* enumerate some specific principles that should guide the use of
experimentation.

11
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3.0 MAIN CONTENT
3.1 Demonstration in Biology Teaching

Demonstration in biology teaching simply entails a display or an
exhibition usually carried out by the teacher while the students watch. It
is mostly used in showing the students correct use of certain science
equipment. Demonstration can be carried out by a single teacher alone
or by a student or group of students.

Certain activities in biology that may require demonstration include:
action of iodine on green leaf, dissection of animal, manipulation of
equipment like microscope, action of iodine on cooked starch. In all
these activities, demonstration can be used to illustrate the phenomena
to the students. Most of the activities carried out in our schools today by
teachers are through demonstration lessons.

Demonstration can be used to carry out expensive or difficult
experiments, which may expose students to danger. Ability to observe

clearly is very important in demonstration.

3.1.1 Advantages of Demonstration

l. Demonstration is an inexpensive method of teaching biology
since only the demonstrator needs materials.

2. Secondly damages and breakages of science equipment are likely
not to occur due to the expertise of the teacher.

3. Demonstration helps to reduce hazards in the laboratory e.g the
chances of accidents occurring among students.

4. With demonstration, activities which may be risky or expensive
for students can be carried out effectively.

5. Demonstration can be used to introduce a new lesson to the

students. In order words, it can be regarded as attention inducer
because the students will be eager to see and know what the
demonstrator is trying to do.

6. The proficiency displayed by the demonstrator reduces the error
or time in carrying out the experiment

7. A good demonstration facilitates learning by making the learners
to be alert and attentive as the lesson progresses.

8. Demonstration can be used to review experiments which the

students have carried out previously e.g. practical carried out by
students in SS 1 and SS2 can be revised in SS3 through the use of
demonstration activity.

12
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3.1.2

L.

3.1.3

Disadvantages of Demonstration

With demonstration, less scope is covered. Since it takes time for
students to get familiar with the procedure, equipment or
materials used for the exercise

In a situation where the class size is very large e.g up to fifty
students; visibility of details of what the teacher is doing is not
assured. This is particularly so in cases where small sized
equipment or objects are used

In a situation where students are not completely involved in
carrying out the demonstration, those involved in the learning
process may be restricted to a few of them

Furthermore, in cases where the demonstration is restricted to the
teacher alone, students find it extremely difficult to acquire
manipulative skills

Demonstration is also time consuming and does not lead to
coverage of the syllabus

With demonstration, ability of the students to observe correctly is
an important parameter in achieving success in the learning
process.

Suggestions for the Effective Use of Demonstration

Before the lesson commences, the teacher should assemble in
advance all the necessary materials and equipment to be used for
the demonstration lesson.

The biology teacher should try out the demonstration first to
ensure his competence and the workability of the equipment
before carrying it out with the students.

Students sitting arrangement should be such that smaller ones in
front and tall ones behind. This arrangement will enable all the
students to observe the demonstration clearly.

The teacher’s voice is also very important in demonstration;
hence he needs to be audible especially in large classes.

Few students could be called upon to repeat the demonstration if
time permits.

At the end of the demonstration, the key points or the procedure
should be written on the board for students in form of blackboard
summary.

SELF ASSESSMENT EXERCISE 1

3.

What is demonstration?
How can you apply demonstration method in teaching biology?
State some advantages and disadvantages of demonstration.

13
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3.2 Experimentation in Biology Teaching

Experimentation is a method of learning science concepts not through
what the teacher told the students, but through what involve in the
process of investigation, carrying out experiments as well as other
practical activities. Experimentation involves activity-oriented learning.
In this case, the emphasis is on doing. Most times, the activities are
carried out in the biology laboratory. A laboratory is a room or building
set aside for scientific investigations.

Experimentation is a means of acquiring science process skills such as
observation, measuring, classifying objects or things, defining variable
operationally, designing experiments, interpreting data, hypothesizing,
predicting etc. Experiments in biology can be carried out by individual
students or group of students working together. The latter is used when
the equipment and materials needed for the experimentation cannot go
round to individual students.

Experimentation is a means by which students acquire meaningful
learning of science concepts to the point of achieving transfer and
application of knowledge. Hence it exposes them to acquire attitudes
and skills of a scientist. This method of teaching science has proved to
be one of the most effective ways of learning.

The laboratory work involved in the process of experimentation can be
broken down into different phases since it involves whole class activity.

Phase One -Pre-laboratory Session
Phase Two -Laboratory Session
Phase Three -Post laboratory session

Phase One—Pre-Laboratory Session

For a biology teacher to carry out effective experimentation in biology
laboratory, careful planning and proper organization are necessary. To
this effect, he needs to assemble in advance all the equipment and
materials for the exercise. Furthermore, he has to ensure that they are
also in good working condition. Subsequently, the experiment is trial
tested by carrying it out first to ensure that the chemicals to be used are
still very active and the procedure carefully followed by the teacher.
This pre-laboratory session is very important because it reduces errors
which the teacher may have committed in the actual laboratory session.
Also the sitting arrangements of students are put into consideration as
well as the time to spend in carrying out the investigation.

14
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Phase Two—Laboratory Session

During the laboratory session, the teacher will first of all interact with
the students by telling them what to do, the purpose of the experiment,
the procedure to be followed in carrying out the investigation as well as
safety measures to be taken to avoid incidence of accident. Thereafter,
while students are now working with their equipment and materials, the
teacher’s duty is to be an overseer. He works round the class to make
sure that all the students are following the procedure carefully. The
teacher clarifies any doubt or problem arising from the students and by
so doing gives them adequate encouragement and support in the learning
process.

Phase Three—Post Laboratory Session

In this session, the teacher discusses the result of the investigation in
order to clarify students who may be in doubt. He can assign marks to
the work done by the students. The teacher can also summarize the
process as well as the result of the investigation in the form of
backboard summary. Finally students are allowed to clean up their
tables and wash off equipment before leaving the laboratory. This is
very important especially in cases where there is no laboratory assistant.

3.2.1 Advantages of Experimentation

1. Experimentation enables students to have direct sensory
experience of scientific knowledge e.g. working with living
organisms, it enables the learner not only to acquire knowledge
but also to appreciate life.

2. Experimentation fosters opportunities for the acquisition of
science process skills e.g. manipulation, measuring, classifying
etc.

3. It helps in the retention of information as the students interact
with the scientific process.

4. The uses of experiments help students to develop scientific

attitude such as enquiry, curiosity, carefulness, objectivity,
honesty etc.

5. Experimental works help to stimulate and sustain student’s
interest in science.
6. It aids students in problem solving and arriving at conclusions.

7. It helps to increase student’s ability towards critical thinking and
acquisition of better understanding of scientific knowledge.

15
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3.2.2

L.

3.2.3

Disadvantages of Experimentation

Experimentation in biology teaching is wasteful in terms of
resources to be used in carrying out the investigation unlike
demonstration.

It is also time consuming in carrying out a single experiment.
What the teacher can say in five minutes may take one hour to
investigate.

It also exposes the teacher’s ignorance on those areas he is not
competent enough to handle.

In experimentation, lack of background knowledge about the
activities may make students to dislike the subject.

Suggestions for the Effective Use of Experimentation

Experiments should be based on students' background and
availability of materials.

The teacher should ensure that the time frame for the
experimentation will be such that students will be able to achieve
results at the end of the time.

The language of instruction for any investigation should be very
clear and within the child's chronological age.

The teacher should make sure that the equipment for students are
in good working condition and enough materials are available for
all the students.

SELF ASSESSMENT EXERCISE 2

1.

2.
3.

4.0

Demonstrate how you can use experimental method in teaching
SS1 student’s plant cell.

State the advantages and disadvantages of experimental method.
Suggest some guidelines on the effective use of experimentation
in teaching biology.

CONCLUSION

Demonstration and experimentation are mostly activity oriented
approaches for teaching biology. In these processes, both the teacher and
the students are involved in the learning.

16
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5.0

SUMMARY

In this unit, we have learnt that:

1.

2.

6.0

o

(98

7.0

Demonstration simply means a display or an exhibition usually
carried out by the teacher while the students watch.
Demonstration can be used to carry out expensive or difficult
experiments which may expose students to danger.

There are some advantages and disadvantages of using
demonstration in teaching.

There are also some suggestions that may guide a biology teacher
on how to use demonstration as a teaching strategy.
Experimentation is a method of learning science through the
process of investigation as well as carrying out practical
activities.

Experimentation is an activity-oriented teaching method.

The laboratory exercise could be broken down into three different
phases-pre-laboratory, laboratory and post-laboratory

There are some advantages and disadvantages of
experimentation.

There are some suggestions that guides a biology teacher in the
process of carrying out experiments.

TUTOR-MARKED ASSIGNMENT

What do you understand by the term demonstration?

How can you carry out a demonstration lesson with your
students?

Mention some advantages and disadvantages of demonstration.
Mention some guidelines for the effective use of experimentation
in biology teaching.

List some advantages and disadvantages of experimentation in
biology teaching.
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1.0 INTRODUCTION

The traditional methods of teaching biology, which was examined in
unit 1 emphasize on rote learning and memorization of concepts without
actually exposing students to challenges that will make them actively
involved in the learning process. The over reliance on these methods in
our secondary school science teaching has tended to affect students'
performance in the subject. There is need to improve biology teaching
and learning through the use of more effective teaching methods. This
present unit lays emphasis on those methods that will result to more
effective learning of biology. We are therefore going to examine the
following modern techniques of biology teaching.
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(1)  Concept Mapping

(2)  Constructivism

(3)  Use of Analogy

(4)  Focus Group Discussion

2.0 OBJECTIVES
By the end of the unit, you should be able to:

» apply concept mapping, constructivism, analogy and focus group
discussion in biology teaching

» state their advantages

* mention some of their disadvantages

» state some guidelines for the effective use of such methods.

3.0 MAIN CONTENT
3.1 Concept Mapping

Concept mapping was developed to improve science teaching and
learning through more innovative teaching strategies. Concept mapping
was developed by Novak and his associates at Cornell University in
1992.

Concept mapping simply means a diagrammatic representation of
concepts using arrows to indicate their relationships in order to represent
a new knowledge structure.

Concept map may be defined as a schematic device for representing a
set of concept meaning embedded in a framework of preposition (Novak
and Godwin in Nzewi).

It helps both the teacher and student to pay attention to the major
concepts in any given topic. For example, using the topic plant cell. The
major concepts may include:

(1)  Cell Wall
(2)  Protoplasm
(3) Cytoplasm
(4) Nucleus
(5) Vacuole

After listing these major concepts/ideas/works they are then arranged in
a hierarchy (i.e. a system with different grades from lowest to highest).
The most general concepts are placed high up in the hierarchy while the
concrete or specific concepts placed below. Then these concepts are
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connected with lines or arrows showing relationships. A good concept
map resembles a road map.

The construction of concept maps can be regarded as a creative activity.
The construction is done by the teachers bearing in mind his educational
objectives at each point in time.

According to Nzewi (2001) for the construction of concept maps,
students should be guided by the following:

AN

3.1.1

3.1.2

20

Note the keywords, phrases or ideas from lessons or text.
Arrange them in a hierarchy

Draw circles around the concepts

Connect the concepts using arrows or lines

Provide examples if possible at the end of each branch. .
Cross -link hierarchies or branches where possible.

Advantages of Concept Mapping

Concept mapping helps students to achieve meaningful learning
and make teachers to be highly effective in class instruction.
It helps them to highlight key concepts in any topic and link them
sequentially.
Concept mapping helps to represent knowledge in form of a
structure or map.
Concept mapping helps in understanding of the subject matter
better by laying emphasis on the major concepts.
Concept mapping makes the students to feel very comfortable
and stabilize their emotional state.

It has been found to lower student’s anxiety in science
classrooms.
It can be used to teach any subject or any discipline.
Concept mapping creates opportunities for students to be highly
creative in the learning situation by making new connections and
patterns of knowledge structure.
Concept maps can be used to suggest further exploration while
revealing the extent of knowledge of the individual.

Disadvantages of Concept Mapping

In construction of concept mapping, previous knowledge of the
individual about the topic affects his representation of the maps.
Every map reflects the extent of knowledge of the mapper and the
mapper himself.

No map is error free. The accuracy of any map depends on the
information available to the mapper.
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3.1.3 Suggestions for the Effective Use of Concept Mapping

1. The class teacher should help students to highlight the key
concepts of any topic.

2. Concept mapping should be used along with other strategies
otherwise students may loose interest in the learning process.

3. Concept mapping should not be employed for students that are
still in their lower classes because its application may be too
difficult for them.

3.2 Constructivism in Biology Teaching

Constructivism is a kind of learning strategy that lays emphasis on
active role of learners in the process of constructing their own
knowledge. In order words, science instruction should be child centred
and learning should be an interactive process involving both the teacher
and the student. In this case, knowledge is being constructed by the
learner in the bid to integrate their experiences into the existing
knowledge structure in their memory.

In constructivism, when a learner is faced with a new task, he tries to
reformulate his previous knowledge, if the task presented is connected
to the existing knowledge in the memory. Through this process,
meaningful learning is acquired by the learner.

Constructivist theory maintains that learners come into classrooms with
ideas concerning the new problem. Therefore learning occurs as a result
of interaction between the new information in the learning situation and
the experiences gathered as a result of interaction with it. In
constructivism, knowledge can be enhanced by instruction but it is not
directly applied to instruction. The learner must engage in actively
constructing knowledge onto the already existing mental framework for
meaningful learning to occur. Hence, the child’s individual development
is central to instructional process.

The role of the teacher is to organize information around different kinds
of problems in order to engage student’s interest. In the classroom
setting, the students ask questions, carry out experiments and come up
with conclusions on their own.

Brooks and Brooks (1993) outlined five principles of constructivist
learning as follows:

(1)  Posing problems of emerging relevance to students.

(2)  Structuring learning around primary concepts.
(3)  Seeking and valuing student’s point of view.
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(4)  Adapting curriculum to address student’s suppositions.
(5)  Assessing students learning in the context of teaching.

It is therefore very important to note that in constructivism, what the
learner already knows is very crucial. This is because in knowledge
construction, the understanding of existing knowledge, interpretation of
existing experiences are very important while the teacher guides
students to propose alternative framework that will promote knowledge
construction.

7.2.1 Advantages of Constructivism as a Teaching Strategy

1. Students are actively involved in the learning process since it is a
child centred approach.
2. It considers individual differences among learners. The child’s

prior ideas as well as their interest and experiences are usually
taken into account while planning and executing constructivist

lessons.

3. Gives student the opportunity to develop scientific knowledge,
ideas and inquiry process.

4. It provides students with opportunities for scientific discussions
and debates.

5. Creates a classroom atmosphere that is filled with cooperation,
respect and shared responsibility among students.

6. Helps in the learning of subject matter disciplines in the context
of interactive process.

7. Helps in assessing students understanding of any topic.

8. Few fundamental science concepts are learned at a time instead
of coverage of too many topics as found in lecture method of
instruction.

7.2.2 Disadvantages of Constructivism

1. It is time consuming since individual students will be given
opportunity to express their ideas.

2. It will not lead to adequate coverage of the syllabus.

3. The use of constructivist approach involves a lot of fund for

purchase of materials and equipment.

SELF ASSESSMENT EXERCISE 1

1. What do you understand by the term concept mapping?

2 Draw a concept map of any topic of your choice in biology.

3. What are the advantages and disadvantages of concept mapping
as a teaching strategy?

4. What do you understand by constructivism?
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5. Explain how you can apply constructivist approach in teaching
biology.
6. State the advantages and disadvantages of constructivism.

7.3  Focus Group Discussion

Focus group discussion is a tool used for collecting qualitative data or
information from members of a group through discussions. Discussion
in this case is aimed at eliciting insight