NATIONAL OPEN UNIVERSITY OF NIGERIA

COURSE CODE :EDT 832

COURSE TITLE :

PREPARATION, UTILISATION AND INTEGRATION OF
EDUCATIONAL MEDIA IN THE CURRICULUM



COURSE GUIDE

EDT 832

PREPARATION, UTILISATION AND INTEGRATION OF EDUCATI ONAL MEDIA IN
THE CURRICULUM

COURSE GUIDE

Course Developer: Dr. I. O. Salawu,
National Open University of Nigeria,
Lagos.

Unit Writers: (1) Dr. Alade Abimbade

University of Ibadan
Department of Teacher Education,
Ibadan, Nigeria.

(2) Dr. |. Galawu,
National Open University of Nigeria,

Lagos.

Course Editor: Prof. C.N Nwabonu Nwaboku
Lagos State University,
Ojoo, Lagos.

Programme Leader: Dr. 1. O. Salawu

National Open University of Nigeria
Headquarters, Lagos
Course Coordinator(s): Ms. Juliet O. Inigbedion
&
Mrs. H. I. Johnson

National Open University of Nigeria,
Lagos.



1.0 INTRODUCTION

EDT 832: Preparation, Utilisation and Integratidrieducational Media in the Curriculum is a
third semester, two credit and 700 level core caur#t will be available for all students offering
M. Ed. Educational Technology.

This course will expose you to understandingrobiny of the concepts and theories in

Educational Media and Curriculum. It will assyou to be able to apply these concepts and
theories to the task and roles that you perform aeacher, an educational technologist and a

media consultant in the educational setting.

The course consists of 15 units, which includeurse guide, definition of educational media,
preparation of audio media, preparation of visnadia, production of audio-visual media,

selection criteria for instructional media, utilige of instructional media, integrating

technology into the curriculum, curriculum orgaation, participants of curriculum

development, curriculum planning and implementatiod foundations of curriculum

development.

This course guide tells you briefly what the coussabout, what course materials you will be

using and how you can work your way througésth materials. It suggests some general
guidelines for the amount of time you are likelysfend on each unit of the course in order to
complete it successfully.

It also gives you some guidance on your tutor-mdudssignments, which will be made available
in the assignment files. There are regular tutaciasses that are linked to the course. You are
advised to attend these sessions.

2.0 WHAT YOU WILL LEARN IN THIS COURSE

The overall aim of EDT 832: Preparation, Utilisatiand Integration of Educational Media in the
Curriculum are to introduce you to various edugalonedia, their utilisation and the integration
of these media into the curriculum. The contexwhich educational media can be used will
also be explained. Criteria for the selection atidsation of media will be examined; so also is
the types of media. Curriculum organization, depatent, planning and implementation will be
discussed. Foundations of curriculum developmeih&go be examined.

The understanding of preparation, utilisatiod artegration of educational media into the
curriculum is vital because it serves as a fram&viarthe practice of education. From time to
time, teachers and other stakeholders in the eldnehtsettings need to make decisions which
will affect the quality of teaching-learning in oschools and such decisions include the use of
appropriate media in the teaching-learning process.

During this course, you will learn about the fastty consider when choosing and using media.
For maximum effectiveness you will also learn oatlthe preparation and production of the
discussed media.



3.0 COURSE AIMS
The aim of the course can be summarised as follows:

This course aims to give you an understanding®htieaning of educational media, what they
are and how they can be prepared. It also airhslfpyou develop skills in the utilisation of

these media and the necessary criteria neededlémting media for classroom instruction. The

need for curriculum planning and implementatioal# aimed to make you know all that goes

into developing a good curriculum for schools. #ise will be achieved by aiming to:

. introduce you to definition, types and preparattbmstructional media;
. demonstrate skills in utilisation of media for msition;
. explain the integration of technology into the auurtum and also; explain the concept of

curriculum organisation and implementation.
4.0 COURSE OBJECTIVES
To achieve the aims set out, the course setsbvabjectives. Each unit also has specific
objectives. The unit objectives are always inctudethe beginning of a unit; you should read
them before you start working through the unitYou may want to refer to them during your

study of the unit to check on your progress.

You should always look at the unit objectives aflempleting a unit. In doing so, you will be
sue that you have followed the instructions inuhg.

Below are the wider objectives of the coursea asvhole. By meeting these objectives, you
should have achieved the aims of the course aolewhOn successful completion of the course,
you should be able to:

(2) Define educational media;

(2) Mention the characteristics of media;

(3) State the classification of media;

4) Distinguish between the software and hardware aspéeducational media;

(5) Distinguish between the various categories of antkdia used in education;

(6) Describe the instructional uses of each of the@uodidia studied;

(7) Describe how to make a good audio recording;

(8) Differentiate the following: overhead, opaque aldiesprojectors;



(9)

(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)

(19)

(20)
(21)
(22)
(23)

(24)

Mention the software needed for overhead, opaqdeskate projects;

Describe how these software are produced;

Distinguish between the various categorieguafio-visual media used in education;
Demonstrate competence in the use of auditalimedia;

Mention the criteria for selecting educatiomeddia;

Discuss the reasons for using media in educati

Describe the preparation that are necessamsffiective use of media for instruction;
Describe the techniques for using radio indlassroom;

Demonstrate competency in the use of radictape recorder for instructional purposes;
Describe the basic processes of using prajenedia in the class models;

Describe the steps to be taken in using fath@wing in the class: models, posters,
specimen, charts, flash cards, chalkboard, markard) etc;

Describe the procedure for effectively utiigiaudio-visual media in the classroom;
Identify variables that are very important whegganising the curriculum;

Discuss the problems of curriculum organisatising a particular type of organisation;
Identify the participants in curriculum devetoent;

Explain why it is necessary that curriculudevelopment activists should extend to
people outside the school system.

5.0 WORKING THROUGH THIS COURSE

To complete this course, you are required to readtudy units, read set books and read other
materials provided by the National Open Univgrsibf Nigeria (NOUN). Each unit contains
self-assessment exercises, and at a point in thseoyou are required to submit assignments

for assessment purposes. At the end of the casradinal examination. The course should

take you about 16 — 17 weeks in total to complete.

Below you will find listed all the components oftbourse, what you have to do, and how you
should allocate your time to each unit in ordecamplete the course successfully on time.

Below are the lists of all the components of therse:



6.0 COURSE MATERIALS

Major components of the course are:

. Course Guide

. Study Units

. References

. Assignment

. Presentation Schedule

7.0 STUDY UNITS

The study units in this course are as follows:

Unit 1: Definition and Types of Instructional Media
Unit 2: Preparation of Audio Media

Unit 3: Preparation of Visual Media (projected)

Unit 4: Preparation of Visual Media (non-projected)
Unit 5: Production of Audio Visual Media

Unit 6: Reasons for use of Media and Selection Criteriastfuctional Media
Unit 7: Utilisation of Audio Instructional Media

Unit 8: Utilisation of Visual Media (projected)

Unit 9: Utilisation of Visual Media (non-projected)
Unit 10: Organisation of Curriculum

Unit 11: Participants in Curriculum Implementation
Unit 12: Curriculum Planning

The first two units explain the important termsncepts and meanings of instructional media,
specifying the place of educational media amdvidrious types of media used in educational
setting. The next three units give insight ang-dt¢-step procedure of preparation of various

media for classroom instruction. The preparatibaudlio, visual (projected and non-projected)
and audio visual media are discussed in detalil.

The nextunit explains the reason for use média and criteria to be considered in selecting
instructional media for classroom practices.

This was followed with four other units, which teteddescribe the creative uses of a variety of
media, skills and basic utilisation plan for usimgdia.

The last five units describes the place of mebdbgy in curriculum organisation, planning,
developing and implementing curriculum with dfieceference to what operates in the
educational system in Nigeria.

8.0 ASSIGNMENT FILES

There are nine assignments in this course. Theconrse assignment will cover:



(1) How can you distinguish between the hardware aftdace of educational media?

(2) Describe the instructional uses of each of the@mowdia studied and describe to make a
good audio recording.

Make a 15 minutes audio recording on any subjecbayour choice (unit 2).

(3) Develop a lesson of your choice and prepardeast four transparencies to aid your
instruction (unit 3 — 4).

4) Briefly describe the instructional uses of teat the audio-visual media studied and
distinguish between the following audio-visual9:t@evision, (b) video tape recording
(unit 5).

(5) What factors do you think can militate against efifee use of projected media in your
school (module 2, unit 1 — 2).

(6) How would you get your students to make use of atioical television programs? (unit
3).

(7) What are the main problems of curriculum organisgtdiscuss these problems using a
particular type of organisation (module 3, unit 1).

(8) Why isit necessary that curriculum developnaativities should extend to people
outside the schools system?

9 List and discuss the four stages of intellectuaktigpment of the child as identified by
Piaget.

9.0 PRESENTATION SCHEDULE

The presentation schedule included in your coursaterials gives you the important dates for
this year for the completion of tutor-marked assignts and attending tutorials. Remember, you

are required to submit all your assignments bydiedate. You should guard against falling
behind in your work.

10.0 ASSESSMENT

There are three aspects to the assessmenteof ctiurse: first are self-assessment exercises,
second, are the tutor-marked assignments; and thice is a written examination.

In tackling the assignments, you are advised tsifbeere in attempting the exercises; you are
expected to apply information, knowledge and hmégues gathered during the course. The
assignments must be submitted to your tutor formal assessmentin accordance with the
deadlines stated in thi&resentation Scheduleand theAssignment File The work you submit

to your tutor for assessment will count for 40%yofir total Course mark.



At the end of the course, you will need to siir fa final written examination of three hours
duration. This examination will also count for 7@¥your total course mark.

11.0 TUTOR-MARKED ASSIGNMENT (TMAS)

There are nine tutor-marked assignments in tigsse. You only need to submit five of the
eight assignments. You are encouraged, howevsufmit all eight assignments in which case

the highest five of the eight marks will be counteBach assignment counts 10% towards your
total course mark.

Assignment questions for the units in this courgecantained in thAssignment File You will

be able to complete your assignment from thérmmation and materials contained in your
reading, references and study units. Howevés,desirable in all degree level education to
demonstrate that you have read and researchedwiely than the required minimum. Using
other references will give you a broader viewpaind may provide a deeper understanding of
the subject.

When you have completed each assignment, senogéther with a TMA (tutor marked
assignment) form, to your tutor. Make sure thahesssignment reaches your tutor on or before
the deadline given in thHeresentation SchedulendAssignment File

If for any reason, you cannot complete your wankime, contact your tutor before the
assignment is due to discuss the possibility af@ansion. Extensions will not be granted after
the due date unless there are exceptional circmeeta

12.0 FINAL EXAMINATION AND GRADING

The final examination for EDT722 will be of threeurs' duration and have a value of 50% of
the total course grade. The examination will ceinsi questions, which reflect the types of self-
testing, practice exercise and tutor-marked problgau have previously encountered. All areas
of the course will be assessed.

Use the time between finishing the last unit amithg for the examination to revise the entire
course. You might find it useful to review yaelf-tests, tutor-marked assignments and
comments on them before the examination.

The final examination covers information from &dir{s of the course.

13.0 COURSE MARKING SCHEME

Total Course Marking Scheme



ASSESSMENT MARKS
Assignment 1 -9 Nine assignments, best five marks of |the
nine count @ 10% each = 50% of coprse
marks
Final Examination 50% of overall course marks
Total 100% of course marks

14.0 COURSE OVERVIEW

This table brings together the units, the numbevexks you should take to complete them and
the assignment that follow them.

Unit Title of work Weeks activity | Assessment (end of unit)
1 Definition and Types of Instructional Media] 1 Assignment 1
2 Preparation of Audio Media 1 Assignment 2
3 Preparation of Visual Media (projected) 1
4 Preparation of Visual Media (non-projected 1 Assignment 3
5 Production of Audio Visual Media 1 Assignment 4
6 Reasons for use of Media and Selection 1

Criteria of Instructional Media
7 Application of Instructional Media 1 Assignment 5
8 Utilisation of Visual Media (projected) 1 Assignment 6
9 Utilisation of Visual Media (non-projected) 1
10 Organisation of Curriculum 1 Assignment 7
11 Participants in Curriculum Implementation 1 Assignment 8
12 Curriculum Planning 1 Assignment 9

Revision

Total

15.0 HOW TO GET THE MOST FROM THIS COURSE

In distance learning, the study units replade tuniversity lecturer. Thisis one of thear
advantages of distance learning. You can reddwrk through specially designed study

materials at your own pace, and at a time and platesuits you best. Think of it as reading the

lecture that a lecturer might set you some reatbrdp, the study unit will tell you when to read

your other materials. Just as a lecturer trggle you an in-class exercise, your study sunit
provide exercises for you to do at appropriate §soin

Each of the study units follows a common formathe Tirst item is an introduction to the subject

matter of the unit, and how a particular unit iegrated with the other units and the course as a
whole.



Next is a set of learning objectives. These objestlet you know what you should be able to do
by the time you have completed the unit. You stiaugle these objectives to guide your study.
When you have finished the unit, you must go baak@eck whether you have achieved the
objectives. If you make a habit of doing thigou will significantly improve your chances of
passing the course.

The main body of the unit guides you through thluineed reading from other sources. This will
usually be either from Reading Sectionof some other sources.

Self-tests are interspersed throughout the enditd.u Working through these tests will help you

to achieve the objectives of the unit and preparefgr the assignments and the examination.

You should do each self-test as you come to iénstudy unit. There will also be numerous
examples given in the study units, work througls¢éhehen you come to them too.

The following is a practical strategy for workirfyough the course. If you run into any trouble,
telephone your tutor. Remember that your tutatsig to help you. When you need help, don't
hesitate to call and ask your tutor to provide it.

(2) Read this course guide thoroughly.

2) Organise a study schedule. Refer to the coursevievefor more details. Note the time
you are expected to spend on each unit and hewadsignments relate to the units.
Important information e.g. details of your tutdsisand the date of the first day of the
semester will be made available. You need to gattéhis information in one place,
such as your diary or a wall calendar. Whatevehotyou choose to use, you should
decide on and write in your own dates for workimgeach unit.

(3)  Once youhave created your own study schedaleyerything you can to stick to it.
The major reason that students fail is that theyoghind with their coursework. If you
get into difficulties with your schedule, pleaseyeur tutor know before it is too late for
help.

4) Turn to unit 1 and read the introduction and theadives for the unit.

(5) Assemble the study materials. Information abouttwiou need for a unit is given in the
_Overview' at the beginning of each unit. You valivays need both the study unit you
are working on and one of your references, on gesk at the same time.

(6) Work through the unit. The content of the uniself has been arranged to provide a
sequence for you to follow. As you work through timits, you will be instructed to read
sections from your other sources. Use the urguide your reading.

(7) Well before the relevant due date, check your Assignt File and make sure you attend

to the next required assignment. Keep in mintyba will learna lot by doing the
assignments carefully.

10



They have been designed to help you meet thetolgs of the course and, therefore,
will help you pass the exam. Submit all assignsewt later than the due date.

(8) Review of the objectives for each study unit canfirthat you have achieved them. If
you feel unsure about any ofthe objectivegere the study material or consult your
tutor.
9 When you are confident that you have achieved &suhjectives, you can then start on
the next unit. Proceed unit by unit through thaerse and try to face your study so that
you keep yourself on schedule.

(10) When you have submitted an assignment to ggar for marking, do not wait for its
return before starting on the next unit. Keepdaryschedule. When the assignment is
returned, pay particular attention to your tutot®@mments, both on the tutor-marked
assignment form and also written on the assignment.

Consult your tutor as soon as possible if you reawequestions or problems.

(11) After completing the last unit, review theurse and prepare yourself for the final
examination. Check that you have achieved theahjéctives (listed at the beginning of
each unit) and the course objectives (listed inGbharse Guide).

16.0 TUTORS AND TUTORIALS

There are 17 hours of tutorials provided in suppbthis course. You will be notified of the
dates, times and location of these tutorials, togretvith the names and phone numbers of your
tutor, as soon as you are allocated a tutorialgrou

Your tutor will mark and comment on your assignnseleep a close watch on your progress
and on any difficulties you might encounter anovte assistance to you during the course.

You must mail your tutor-marked assignments to ytator well before the due date (at least two
working days are required).

They will be marked by your tutor and returned ¢a s soon as possible. Do not hesitate to
contact your tutor by telephone, e-mail, or cdssion board if you need help. The following
might be circumstances in which you would find hegzessary.

Contact your tutor if:

. You do not understand any part of the study unith® assigned readings.
. You have difficulty with the self-test or exercise.
. You have a question or problem with an assigriméh your tutor's comment on an

assignment or with the grading of an assignment.

11



You should try your best to attend the tutorialsThis is the only chance to have face-to-face
contact with your tutor and to ask questions whidhanswered instantly. You can raise any
problem encountered in the course of your study.

To gain the maximum benefit from course tutoriplepare a question list before attending
them. You will learn a lot from participating imsdussions actively.

17.0 SUMMARY

EDT 832 intends to introduce the preparatiodisation and integration of educational media

into the curriculum to you. Upon completing theise, you will be equipped with the basic
knowledge of the important concepts and types atational media, as well as concepts, types
and implementation of curriculum. You will be albbeanswer these kinds of questions:

. What are educational media?

. Mention the characteristics of educational media.

. Mention the types of media.

. What are audio media?

. What are the instructional uses of audio media?

. How can you make a good audio recording?

. Mention the software needed for the followingjpctors: overhead projector, opaque
projector and slide projector.

. What are visual media?

. Mention the various types of visual media.

. How can you produce visual media?

. What are audio media?

. Mention types of audio media.

. How can you prepare audio-media?

. Describe the techniques for using radio in thesclzam.

. What are the basic processes of using projectedanrethe classroom?

. What are the basic processes of using non-projeceztia in the classroom?

. How can you use audio-visual media effectivelyna tlassroom?

. What is curriculum?

. What are the variables that are very important wdrganising the curriculum?

. What are the problems of curriculum organisation?

. Mention the participants in curriculum development.

. What are the specific roles of participants in mulum development?

. What is curriculum planning?

. Why do some developing countries omit the pilot mial testing stage of curriculum
implementation?

. What are the things that should be made availabvlarfy curriculum implementation?

. Discuss the sociological foundation of curriculuevelopment.

. Explain philosophical foundation of curriculum déjament.

. Discuss the psychological foundation of curriculdevelopment.

12



Of course, the list of questions that you can anssveot limited to the above list. To gain the

most from this course you should try to apply thagples and concepts to your everyday life
and practice of media use in educational settings.

We hope you enjoy your acquaintances with the Nati©@pen University of Nigeria (NOUN).
We wish you every success in the future.

13
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MODULE I: PREPARATION OF MEDIA

Unit 1 Definition and Types of Instructional Media

Unit 2 Preparation of Audio Media

Unit 3 Preparation of Visual Media (Projected Types)

Unit 4 Preparation of Visual Media (Non-Projected)

Unit 5 Preparation of Audio-Visual Media

Unit 6 Reasons for use of Media and Selection Criterimstfuctional Media
UNIT 1 DEFINITION AND TYPES OF INSTRUCTIONAL MEDIA

Table of Contents

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Definition and Types of Instructional Media
3.2  Characteristics of Media
3.3 Classification of Media

4.0 Conclusion

5.0 Summary

6.0  Tutor Marked Assignment

7.0 References and Further Reading

1.0 INTRODUCTION

In this unit, you will be exposed to the meaning definitions of instructional media and also to
the various types of instructional media.

This is to enable you clear some doubts about wmis&tuctional media are and give you details
of the various families into which instructional die are classified.

As a specialist in educational technology, you nbéxlknowledge. You will no doubt enjoy
reading through the unit.

2.0 OBJECTIVES

At the end of this unit, you should be able to:
(1)  define educational media;

(2) mention the characteristics of media;
(3) state the classification of media;

4) distinguish between the hardware and software #spéeducational media.
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3.0 MAIN CONTENT
3.1  Definition and Types of Instructional Media

The term media merely referstoa collectionmifaterials and equipment that can be used
effectively for communication. They includeomprojected and projected; hardware and
software; print and non-prink-little medid and—big medid  Also, media can be seen as
channels through which messages, information, idedsknowledge are disseminated

(Abimbade, 1997).

Whenever a collection of materials and equipnaeat used for teaching and learning so as to
promote effective communication in a classroomirsgtthen, we refer to them as educational

media. In other words, educational media mayddfaed as a collection of teaching-learning
materials that constitute an integral componentasf instructional or training process and are
utilised in delivering educational informationttee learners.  Educational media are
manipulated, seen, heard and talked about.

Educational media are either used for individaalall or large group of learners. There isa
need to emphasise that educational media arggraEl, prepared, produced, evaluated and
utilised mainly to facilitate learner's undersdarg of the topics being taught. Basically,
educational media are learner-centred.

3.2 Characteristics of Media
There are five main characteristics of media.

1. By nature, some are audio e.g. radio, loudspeéiephones, talking drum, human voice
etc. Some are visual e.g. slides, transparentiags, charts, models, mock-ups etc. Yet,
others are audio-visual in nature, that is, theylmoe both sound and vision e.g. motion
pictures and television.

2. Some are big while some are small or littlBig media are usually very complex,
sophisticated and expensive. Examples includieviggon, sound films, and computer-
assisted instructions. Small media are lesgptexmless sophisticated and expensive.
Examples are charts, slides, films, maps etc.

3. Some are static while some are dynamic. Exasrgfle static ones include pictures,
photographs and maps. Examples of dynamic onasatien films and television.

4. Some are in the realm of mass media such as tks,peslio and television.
5. Some are locally designed and produced by Ildeakroom teachers while others are

commercially produced by companies with the sate @ maximizing profit. Each has
its merits and demerits.

16



While locally produced ones are designed to saitmediate classroom needs and cost
less, the commercially produced ones may not suiteédiate classroom use completely
and they usually cost more.

It should, however, be pointed out that localtiesigned and produced media can become
commercially produced if they are mass producedreve big network distributions.

3.3 Classification of Media

It is difficult, if not impossible, to undertakevaatertight compartmentalization of media due to
the fact that some media materials do not lenohfledves to any rigid form of classification.
However, three systems of classification will bamined.

Under the first one, all forms of media are dividedler two broad categories, namely:

(@) Print media, and
(b) Electronic or Technological media

Print media include textbooks, reference booksnals, newspapers, posters, bulletin, handouts
and hand bills through which man acquire factgrimiation, knowledge, skills, principles and
enlightenment.

Electronic media are simply information carryingiges which can be used for disseminating
information. These could be sub-divided into twamely: big media and small media. This
form of classification looks rather simple, andt i to be stuck to, many forms of media which

do not readily fall under any of the two may bé it completely (Abimbade, 2006).

The second system of classification of media graudsrms of media falls under:
@) realia
(b) print
(c) hardware, and
(d) software
Realia simply means real objects. Examples inctaedog, fly, specimen, chair etc.
Print media include textbooks, journals, newspap@osters etc.
Hardware are the machines, equipment, toolgadgets upon which the software will be
transmitted. They can be used times without numiagnout damaging easily and when they

do, they are usually repairable.

Software are the materials. They are the conswsablthe disposables. They wear and tear as
they are used. They are relatively cheaper thaméndware.

17



The two (hardware and software) are indispdesabThe table below shows examples of
hardware and the software accompanying each of.them

S/N Hardware Software
1. Audio cassette recorder | Audio cassette
2. Video cassette recorder | Video cassette
3. 8mm Film projector 8mm film
4, 16mm Film projector 16mm film
5. Slide projector Slide
6. Film strip projector Film strip
7. Overhead projector Transparency

The third system of classification categorizesvadldia under three broad subdivisions, namely:

0] Audio media
(i) Visual media
(i) Audio-visual media

Audio Media — These formsof media carry sound alon€hey are teaching and learning
devices that mostly appeal to the sense of hearinghey include tape recorder, compact disc,
records, public address system, talking drumsphelee, human voice.

Visual Media — These are teaching and learning devicest ntlostly appeal to the sense of
seeing only (pictorial ones). These can also beisided into two namely:

Projected and Non-projected visuals— The project visuals require electricity fagrojection,
e.g. filmstrips, slides, transparencies, usingirthgrojectors. The non-projected visuals do not
need light source and these can be furthereliidto the two-dimensional and three-
dimensional non-projected visuals.

The two-dimensional non-projected visuals havey olength and breadth and these include
posters, charts, prints: textbooks, journals,giuls etc. while the three-dimensional non-
projected visuals are those with length, breadthtaight/volume and they include real objects,
models, mock-ups, puppets, globes etc.

Audio-Visual Media — Another name for audio-visual media is transditnedia. They refer to
those instructional materials, which provide therters with the opportunity of seeing and
hearing at the same time. Examples are ingbnadtor educational television, closed circuit
television, computer etc.

Self-Assessed Exercises

How can you distinguish between the hardware aftdace of educational media? Give five
(5) examples of each.

18



4.0 CONCLUSION

Educational media has become a useful resourcethothe teachers and learners. The quality

of teaching is being enhanced by the varietiesaaadlability of the media. This unit has looked
into what media is, types and characteristicsroédia and why they are used in instructional
process.

5.0 SUMMARY

In this unit, we have successfully explainede itieaning, types, and characteristics of

instructional media. You will recall that mediagisplained as—anything that are used to make

the teaching of any topic, concept or idea meaninge it in any form, can rightly be regarded

as instructional media Because, they are found in different shapemd$and types, they are

classified differently. Thus, we have audio, visaadio-visual, projected, non-projected, small,
big, realia, specimen, diorama etc. representifigrdnt kinds of media.

6.0 TUTOR MARKED ASSIGNMENT

1. Define the term—educational media
2. Briefly mention the characteristics of media.
3. Explain the major classification of educational maed

Answer to SAE Question

Hardware are the machines, equipment, toolgadgets upon which the software will be
transmitted. They can be used times without numhbighout damaging easily and when they
do, they are usually repairable.

Software are the materials. They are the consweatithe disposables. They wear and tear as
they are used. They are relatively cheaper thamandware.

S/N Hardware Software
1. Audio cassette recorder | Audio cassette
2. Video cassette recorder | Video cassette
3. 8mm Film projector 8mm film
4, 16mm Film projector 16mm film
5. Slide projector Slide
6. Film strip projector Film strip
7. Overhead projector Transparency
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1.0 INTRODUCTION

We shall attempt in this unit to discuss audio-raexsi one of the classification of instructional
media. You will find this unit useful as a teacbecause audio-media are considered essential
in an attempt by a teacher to bring about effedsaehing-learning process.

In this unit also, you will get to know that thexee different types of audio-media. The methods
as well as the skills needed in production of thadio media shall be acquired by you in the
course of going through this unit.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

(1) Distinguish between the various categoriesugfi@media that we use in education;
(2) Describe the instructional uses of each ofalvéio media studied;
(3) Describe how to make a good audio recording.

3.0 MAIN CONTENT
3.1 Meaning of Audio Media

Audio media are forms of media that carry soundh@lo They are teaching and learning devices
that mostly appeal to the sense of hearing (Salafalabi, Adedapo and Adeyanju, 2006).

Audio media include tapes (tape recorders),riszagadio broadcasts, language laboratory,
compact disc (CD) player, laser disc player, stsgetem, public address system, microphones,
amplifiers, sound mixers, head phone, telephome, et
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Audio media can be used for vocabulary practicgtation, direct, instruction and gathering of
information from different categories of people.udio media appeal to the ear. They present
stimulating verbal messages to the learners. Tllirates and blind learners can easily learn
from audio media. Audio media are cheaper tcyne, readily available and versatile in
application. The technical equipment requirecetmord, playback or edit audio communications

are easy to operate too.

Every teacher must be concerned about learnetesiigy skills — the physical ability to hear, the
intellectual ability to profit from, and to impre upon the learning through listening and the
ability to use the listening equipment (hardware] enaterials (software) to the best advantage.

3.2 The Radio in the Classroom

By definition, radio is the transmission and @ of signals by means of electric waves
without the use of connecting wires (Ajelabip3an Itis one of the most potent methods of
mass communication.

Although radio is an integral part of the livesNiferians, many homes have and do listen to
radio each day but many schools in Nigeria do rakeruse of radio in the classrooms. This is
due tothe absence of electric power, lack aftable education programmes and cost
(Oguntunse, 2005). At times, these programmesaitraired during the school sessions, but late
in the afternoon or frequently in the evening.

Notwithstanding these, the potential of radio agdmcation medium is enormous. The teaching
gualities of radio include immediately, realisime conquest of space and time, emotional
impact, authenticity and inexpensiveness. e tradio programme is properly used in the
classroom, it can provide learners with informatimerease discernment of social significance,
develop desirable attitudes, increase appreciatiomesthetic values, stimulate interest and

further study, as well as arouse learners to thimk act.

3.3 Tape Records

Tape recorders do make instantaneous recordingalu It gives the teacher and the learners
opportunities to assess and approve all clagsaslo work. Itis useful in speech training,
reading, composition, comprehension, drama, dismossinging, poetry, music, dancing etc.
Among the audio media (radio, CD, records andliatapes), the only one where it isreally
practical for teachers and lecturers to produce tven materials is the audio tapes.

How sound is recordings on audio tape?

In the recording process, the first stage takeseplathe microphone. Here, the incident sound
waves cause a membrane of some sort to vibratehasd mechanical vibrations are converted
into a weak electrical signal whose amplitude fodahe amplitude of the original sound. Next,
record amplifier of the tape recorder, where ih@eased in strength and (in most cases) also
has its frequencies artificially enhanced in oreincrease the signal to noise ratio in the final
recording. The signal is then fed into the redoedd, an electromagnet that produces between
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its poles a magnetic field whose intensity varreexactly the same way as the amplitude of the
electrical sound signal.

In the playback process, exactly the opposite cbgiransformation takes place.
3.4  The Equipment needed for Audiotape Recording

Microphones: Microphone come in various types, and like magher items of audio visual
hardware, vary enormously in quality and price. ug;iwhen buying or selecting a microphone,

it is important to choose one that is of a suitappe to do the job that one has in mind and is

also of a quality that matches the rest of the mgent.

Microphones differ both in terms of the basic pbgbprinciples on which they operate and in
terms of their directional characteristics. Wigdgard to characteristics, we can distinguish four
main types:

- Omni directional microphones, which are equallyssre in all direction when
suitably mounted; suitable for recording group dssions.

- By-directional (or figure-of-eight) microphones, wh are sensitive in two
opposite horizontal directions. They are suédbr recording interviews
involving two people, with one on either side of tinicrophone.

- Cardioids microphones are highly sensitive in odigection. They are not
sensitive at all in the opposite direction and aseitable for recording a single
speaker.

- Gun (or rifle) microphones are highly directiomaltheir sensitivity. They only
pick up sound within a narrow cone and are suitédoi@icking up sound from a
single source located some distance away.

Tape Recorders: These are of two basic types, namely: opehrecorders and cassette
recorders. The former make use of detachalpen reels as feed and take up spools, and
generally need to have the tape threaded maniatiygh the tape head and drive mechanism
before use. The latter make use of sealed tapettas that contain both the feed and take up
spools, and are loaded simply by fitting the cdesato place in the machine. Apart from this,
however, the two types of recorders work in exattteysame way, and can be used to do more

or less the same things.

3.5 How to make a Recording
The way in which one set about making a recordm@r audiotape will obviously depend, to a

large extent, on the nature of the material todoerded and the purpose for which it is to be
used (Bates, 1981). There are, however, some glanéas that should always be observed:
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(1) Make sure that what you are recording is of théaésg possible quality. In most cases,
the key to producing high quality original mateigtareful preparation both in terms of
planning and writing the materials and in term @king sure that rehearsal is conducted
before the final production.

2) Try to optimize the recording environment. Tlevironment must be free from noise
(extraneous noise). This background noise thiaaidly noticed at the time a recording

is being made can prove intolerable when the riegutecording is played back. Also,
the environment should have appropriate acoustipgsties.

- Use appropriate equipment and materials.

- Use an external microphone (notone built intoe tape recorder) of sufficient
guality to do justice to the rest of the equipmeiptreferably one with directional
properties suitable for the job you want to do.

- Use the best tape recorder available, assumisgsititable for the job in hand and
bearing in mind that open-reel machines are gdlgermuch more suitable for
making original recordings than cassette machines.

- Use good quality tape of suitable grade aofdsufficient lengthto give the
required playing time at the tape speed you intesidg.

- Get the most out of your equipment and materials.

Even if you buy the finest equipment in the marlet) will only obtain good results if you use
the equipment correctly. Thus, if you want to tipet most out of your equipment and materials,
you should:

(1) Selecta tape speed thatis sufficiently higprtmluce the quality of recording you
require.

(2) Set the recording level correctly. Some machirsm&la facility that allows this level to
be controlled automatically. However, other haes require that the recording level
should always be set manually.

(3) Use the_pause’ control for starting and stopping the tapeng) recording rather than the
—Ilayl and—stog controls.

3.6  Presentation of Content on Tape
- Introduce the subject of tape from the onset.
- Use conversational rather than textbook dictation.

- Talk to the recorder as if you are talking to arid.
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- Do not lecture.

- Keep the tape short even if it is to be used bytatudents.

- You can also involve your listeners in meaningéarhing activities, for example,
you can supply a study guide or worksheet for Usiegawith the tape.

- Try to provide ample space for students to takesathile listening to the tape.

Self Assessed Exercises

1. Describe the role of recorded sound in education.
2. Mention the various types of audio media used urcaton.
3. Mention and explain the equipment needed for aag®tecording.

4.0 CONCLUSION

The audio media are very useful teaching tooldl &\&els of education. Therefore, it requires
adequate preparation in producing a quality anecéffe audio instructional media for teaching
and learning.

5.0 SUMMARY

In this unit, you have studied the audio mediarssia the broad family of educational media.
Attempts were made to acquaint you with a wide eamfgexamples of audio media with their
descriptions. In this unit also, you were providdéth the technical details of how to package
information in audio form for effective teachingahaing situation.

6.0 TUTOR MARKED ASSIGNMENT

(1) Describe the instructional uses of each of the@uodidia studied and describe how to
make a good audio recording.

(2) Make a 15 minutes audio recording on any subjexz af your choice.
Unit 2 Answer to SAE Question

Audio media can be used for vocabulary practicgtation, direct, instruction and gathering of
information from different categories of people.udio media appeal to the ear. They present
stimulating verbal messages to the learners. Tllirates and blind learners can easily learn

from audio media. Audio media are cheaper réocyre, readily available and versatile in
application. The technical equipment requirecetmord, playback or edit audio communications

are easy to operate too.
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Audio media include tapes (tape recorders),riszgadio broadcasts, language laboratory,

compact disc (CD) player, laser disc player, stsgestem, public address system, microphones,
amplifiers, sound mixers, head phone, telephome, et

Microphones: Microphone come in various types, and like magher items of audio visual
hardware, vary enormously in quality and price. ug;iwhen buying or selecting a microphone,

it is important to choose one that is of a suitappe to do the job that one has in mind and is

also of a quality that matches the rest of the mgent.

Microphones differ both in terms of the basic pbgbprinciples on which they operate and in
terms of their directional characteristics. Wigdgard to characteristics, we can distinguish four
main types:

- Omni directional microphones, which are equallyss@re in all direction when
suitably mounted; suitable for recording group dssions.

- By-directional (or figure-of-eight) microphones, wh are sensitive in two
opposite horizontal directions. They are suédbr recording interviews
involving two people, with one on either side of tinicrophone.

- Cardioids microphones are highly sensitive in odeection. They are not
sensitive at all in the opposite direction and aseitable for recording a single
speaker.

- Gun (or rifle) microphones are highly directiomalttheir sensitivity. They only
pick up sound within a narrow cone and are suitédoi@icking up sound from a
single source located some distance away.

Tape Recorders: These are of two basic types, namely: opehrecorders and cassette
recorders. The former make use of detachaipen reels as feed and take up spools, and
generally need to have the tape threaded maniatygh the tape head and drive mechanism
before use. The latter make use of sealed tapettas that contain both the feed and take up
spools, and are loaded simply by fitting the cdesato place in the machine. Apart from this,
however, the two types of recorders work in exatttysame way, and can be used to do more

or less the same things.
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1.0 INTRODUCTION

It is necessary and highly essential for anwcher wishing to teach for effectiveness to use
instructional media during teaching-learning prace®s important as instructional media usage

is, preparation of such media precedes their usadigstructional media can be made available

through many sources. It can be sourced for thrgugcurement, adaptation, adaptation, loan

from media centres or libraries, and through imgation.

In this unit, however, emphasis would be placedhanskills and techniques needed in the
production of the itemised visual media above.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

1. Distinguish between overhead, opaque and slideqiais.
2. Mention the software needed for overhead, opagdeskate projectors.
3. Describe how these soft wares are produced.

3.0 MAIN CONTENT
3.1 Preparation of Visual Media

Visual can be classified into projected and norjguted visuals.
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3.2  Overhead Projector

The utilisation of overhead projector has madeeméndous impact among trainers and teachers
since its discovery as projected visual equigmerThis projected mediumis a very valuable
accessory toa programme of visual educatiof.powerful light inthe body of the machine
passes through the transparent glass as well@agththe transparency being used. The image

appears in the mirror above the machine, an initureflected on the screen situated at the back
of the teacher.

The equipment project transparencies in either rolomone (black and white) or coloured. It
can also traces of mechanical or architectural oigsv

Advantages of the Overhead Projector
1. The image it projects is so bright that blackoujuge unnecessary.

2. The teacher can write directly on the transparermwith the overhead projector
transparency markers as the object is being pegject

3. Overhead projector enables the teacher to facéhenikearners from the front of an
illuminated room and project on the screen abowkeleahind him.

4, The teacher can write, sketch and erase as hegsming his lecture.

5. Transparencies can be prepared in advance andatigesldiscretion of the teacher with
no dual operation.

6. Progressive disclosure can be easily achieyedsimply covering that portion of the
transparency which is not to be seen.

29



3.3  Preparation of Transparencies

Transparencies can be prepared by:

(2) Writing or drawing directly on the transpargmath a felt pen.
(2) Photocopy

3) Computer printing.

3.4  Slide Projector

The slide projector is an opto-mechanical deviceiéa photographic slides. The projector is an
example of diascopic projection.

Transparent films are used which allows light tegptiarough them. The basic parts of a slide
projector are:

1. The lamp which is the source of light.

2. The reflector which is a mirror that causes allltbt from the lamp to be thrown in the
forward direction.

3. The condenser which concentrates the rays of igtite lens.
4. The heat filter protects the film from too much hea
5. The projection lens inverts the image before magmyf and focusing it on the screen.
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6. The fan that cools the lamp from heat.

The use of a single slide can vitalize an entiagliéng session; one slide can make a topic or a
lesson remain vividly in the memories of learneiGarefully selected slides or just one slide can
attract attention, arouse interest, assist lessgaldpment; test learner's understanding, review
instruction, present the next lesson or subjedtfaailitate student-teacher participation. The
versatility, easy means of selection, low cost eage of preparing slides make them important
teaching tools.

35 Production of Slides

Slide formats are of two types. There is the oRlérby 4 inch slides and the newer 2 b 2 inch.
The 2 by 2 inch is more popular and regularly usestiucational settings.

Slides can be made with cellophane, etched gl#ss, glass and photographic prints. Most of
these materials may be purchased in any sagorstore or photo chop. Itmay be in
monochrome (black and white) or coloured (kodactepm

All teaching slides are easy to produce. Hawethat of photographic type requires special
ability, and, unless one hasa knowledge otgdraphy and access to darkroom, it would be
advisable and less expensive to borrow; rent orchase these slides. Notwithstanding, the
teacher will find it valuable preparing or produgitne slides that accompany his/her lecture.

(a)Cellophane Slides — in order to produce cellophane slides, tttdowing materials are
required: 2 by 2 inch sheet of plain or coloucetlophane, a 4 by 4 inch sheet of carbon
paper, two pieces of 2 by 2 cover glass, a typewahd a binding tape.

At the onset, lay out the slide on a 2 by 2 incs@hp paper. Be sure to leave half inch
margin on all sides. Then fold sheet of carbohaH, and place cellophane in centre. Insert
carbon and cellophane into typewriter and adjustimme for stencil position. Type material
on cellophane through the carbon. Remove cellophad place it between two pieces of
cover glass. Then, secure glass cover with imglldtape.  With slide in correct position,
place a thumb mark in lower left-hand corner. owdver, instead of using the typewriter,
transparency marker (fine or medium tip) may bdiaegmlirectly to the cellophane. In this
case, it is suggested that one places the cellepter the drawing or sketch, and merely
trace it on the transparency.

(b) Binding Slides— all permanent slides are to be made with twogsaef frames, held tightly
with tape.

This is the direction for binding slides:
0] Cut the tape;

(i) Place tape upon a flat surface with adheside on top;
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(i)  Holding the two pieces of frames firmly withll edges even, set one side in the
centre of the tape, starting at one end,;

(iv)  With firm pressure, roll the slide along theoe until all edges are covered;

(v) Press down the edges of the tape on both sidearoéf

(vi)  Make corners even by folding one side unded tne other side over.
3.6  Filmstrip Projectors
The filmstrip is a continuous strip of film consigg of individual frames and pictures arranged
in sequence, usually with explanatory title. THmstrip is considered as one of the most potent
type of instructional materials. The use of thmdirip and the filmstrip projector in practically
any learning situation will give satisfactory r@sulEach picture on the filmstrip can be readily
projected on the screen for any length of timeTeachers and learners can then discuss the
content as exhaustively as may be required. U pseperly, the filmstrip will increase learner's
interest, clarify lessons and save considerablehtag time.
3.7  Production of Filmstrip

With a good 35mm camera, a simple filmstrip ban made since it ismerely a series of
individual picture arranged in a specific orderaostrip of film.

When preparing the filmstrip, it is important tioate should:

0] Prepare a script;

(i) Plan each shot’;

(i) Arrange each picture in the proper sequence;

(iv)  Photograph each scene in the proper order;

(v) Store film in a filmstrip container, and

(vi)  Title and file each filmstrip on the tip dfi¢ container.

In order to plan and produce your own filmstripuyteed to:

(2) Decide the main purpose of the filmstrip, witad to tell or explain;

(2) Determine the audience to which the filmswifl be shown as well as their attitude and
experience level;

3) Plan the character of the presentation. tislite humorous, sober or informative? and

(4) Outline the story or message.
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3.8  Opaque Projector (Episcope)

The opaque projectoris a predecessor of ovdrpegector. It is the simplest and least
expensive of all various devices for projectiongmges. It is designed to project any kind of
non-transparent flat surface matter such as pttegotographs, cartoons, drawings, magazine
illustrations or other small objects. Solid obgeate not excluded.

The machine operates with reflected light; themp illustrates the material and the image is
reflected by a mirror through the lens to the stredts effectiveness is based on the reflective

power of mirrors. A considerable amount of htigs lost through the reflection process and
therefore, the room in which the opaque objectd@be projected must be as dark as possible,
although, the equipment may be used without coraglatkness.

Advantage of Opaque Projectors

(1) It can be used in teaching all school subjeatslving printed tables, diagrams, charts,
pictures etc.

(2) Solid objects like watches, coins, specimets may be projected thereby becoming
larger.

3) Itis most suitable for instructional puges because it is still projection and provides
opportunity for close observations and discussion.

4) It stimulates attention, arouses interestiiftes information and helps learners retain
knowledge for a longer period of time.

(5) It saves laborious hours of chalkboard writamgl sketching.

(6) It can be used to introduce subject/togicssent specific information, test knowledge
and ability as well as review of instructional plers.

Self Assessment Exercise

Differentiate between the following:
1. Preparation of transparencies and preparationnostiip
2. Filmstrip projects and opaque projector (episcope)

4.0 CONCLUSION

In this unit, we have introduced you to the skaligl techniques needed in the production of the
under-listed visual media:

(1) Preparation of Visual Media
(2) Preparation of Projected Visuals
(3) Preparation of Transparencies
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(4) Production of Slides

(5) Filmstrip Projectors

(6) Production of Filmstrip

(7) Opaque Projector (Episcope)

5.0 SUMMARY

In this unit, you have learnt about preparationistial media, preparation of projected visuals
and preparation of visual transparencies. We dismussed production slides, filmstrip
projectors, production of filmstrip and opaque potpr (episcope).

6.0 TUTOR MARKED ASSIGNMENT
Write a short note on the following:

(1) Preparation of Visual Media

(i) Preparation of Projected Visuals
(i)  Preparation of Transparencies
(iv)  Production of Slides

(v) Filmstrip Projectors

(vi)  Production of Filmstrip

(vii) Opaque Projector (Episcope).

Unit 3 Answer to SAE Question

1. Transparencies can be prepared by:

(1) Writing or drawing directly on the transpargmath a felt pen.
(2) Photocopy
3) Computer printing.

When preparing the filmstrip, it is important tioate should:

(1) Prepare a script;

(i) Plan each shot’;

(i) Arrange each picture in the proper sequence;

(iv)  Photograph each scene in the proper order;

(v) Store film in a filmstrip container, and

(vi)  Title and file each filmstrip on the tip dfi¢ container.

2. The opaque projector is a predecessor of oadrpeojector. It is the simplest and least
expensive of all various devices for projecturposes. It is designed to project any
kind of non-transparent flat surface matter hsag pictures, photographs, cartoons,
drawings, magazine illustrations or other smalkeot§. Solid objects are not excluded.
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7.0

The filmstripisa continuous strip of film casisng of individual frames and pictures
arranged in sequence, usually with explanatomy.titlThe filmstrip is considered as one of

the most potent type of instructional materialshe Tise of the filmstrip and the filmstrip

projector in practically any learning situation Mglve satisfactory result. Each picture

on the filmstrip can be readily projected on theesao for any length of time. Teachers

and learners can then discuss the content asaustibely as may be required. If used
properly, the filmstrip will increase learnerfgérest, clarify lessons and save

considerable teaching time.
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1.0 INTRODUCTION

In this unit, you will learn preparation of visuakdia (projected types). You will also learn the
distinguishing factors between overhead, opaqueshae projectors. Mention will be made of

the software needed for these projectors whilerd#ag how these softwares are produced.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

1. Distinguish between overhead, opaque and slidegiais.
2. Mention the software needed for overhead, opaqdeskate projectors.
3. Describe how these softwares are produced.

3.0 MAIN CONTENT
3.1  Non-Projected 3-Dimensional Visuals

These are non-projected visualsthat have thebgeadth and height / volume. Examples of
instructional media of this categorisation are niedgecimen and diorama.

1. Model:

Models are recognizable three dimensional ssr@tions of real things or abstract systems.
They play useful role in a wide range of instructbsituations (Fakomogbon, 1989). They are,
however, particularly useful in three specific sglaamely:

0] as a visual support materials in mass instruction;

(i) as objects for study or manipulation in indivalized learning, and
(i) as construction projects for individuals, alingroups or even the entire class.
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The learners do not only see it but also touckxiamine it closely and operate it.

Models vary greatly in form, depending on thepmse for which they are designed. Models
may be classified into three groups:

(1) X-ray — used mainly to reveal internal constructsuch as cross sectional or cut out
model.

(2) Solid — used mostly for their external features.

(3) Workings — They show how things work. They are idift to make and require the
services of an expert.

Production of Models

Note: Photographs / diagramsmbdelsshould be inserted — Mammalian Eye, body, etc.

The ranges of methods available for making modwleftructional purposes are enormous, but
some of the following standard techniques are lisefu

- Use of commercially-available kits of parts, sushlae ball-and-spring systems
that are used to make models of molecules anddhous types of tube-and-
spigot systems that can be used to make modelysihts.

- Use of construction systems such ageccano' andfisher'— Price to make
working models.

- Use of inexpensive materials such as cardboardpleard, wood and wire to
make up static models of all types (models ofildngs, geometrical bodies, 3-
dimensional shapes etc).
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- Use of materials like modelling clay and plastadmeroduce realistic models of
animals, anatomical demonstrations and so on.

- Use of materials like Plaster of Paris and igramaché to produce model
landscape.

2. Specimen

Specimens are small pieces, segments, parts oleapofghe real object, or the materials used
in their preparation.

Production of Specimen

It is not necessary that one should produce spediie teaching and learning. Large numbers
of specimen may be obtained from local plesitses or farms. Learners may even be
encouraged to collect specimens. Generally, spaces a term means a sample of objects or
something. Itis a true representative of a ctlleayroup of objects. Thus, in a biology class,
we talk of specimen of type of bone, flower/plattt.

3. Diorama

These are still-display systems that combine athimensional foreground of model buildings,
figures etc. with a two-dimensional painted backgd thus creating a highly realistic effect.

They can be used in the teaching of a wide rangeilgiects, including:

- history, drama, religious studies (representatiomsiorical or dramatic scenes,
stage sets, battles etc).
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- architecture, geography and geology (represemtati buildings, towns,
landscapes, pre-historic landscapes and scenes etc)

- biology and natural history (representations ahpd or animals in their natural
habitats).

Production of Diorama

Although sophisticated dioramas of the type #rat seen in museums can be extremely
expensive, time consuming and difficult to makes perfectly possible for anyone possessing a

little knowledge of graphic and artistic skillsgooduce highly effective displays (Ajelabi, 2005

and Abimbade, 1997 and 2006). This can be dohalaws:

- Make a semi-circular base of the required sgt of the clipboard, hardboard,
thick card or some other suitable material;

- Make a strip of thin white card of suitable heigidt is capable of extending all
the way round the curved side of the base, dwavor paint the required
background scene on this and fix it to the bage ¢@th drawing pins);

- Build up any landscape required in the foregrousidgiplaster of Paris or papier-
maché, and paint this in the required colours, and

- Produce or acquire any materials that are reqéimethe foreground and set them
in a position; such materials can include modglres (cardboard, cut-outs,
plasticine models etc). Model buildings, modeésremodel ships, tanks or other
vehicles, pieces of rock, and any other maténat you feel will enhance the
realism of the scene being depicted.

3.2  Non-Projected 2-Dimensional Visuals

These are non-projected visuals that have onlytheagd breadth. These include posters, charts,
diagrams and flashcards.

1. Poster

Poster is designed to convey information vividiyractively and economically. Poster may be
anything ranging from simple printed announcenoénta dance inthe village hall toa
complicated picture to persuade a reader to bupdugt.

It is an effective means of putting across eertadeas such as safety habits of workmanship,
courtesy and citizenship. Posters are either tzatiade or commercially produced. However,
teacher-made posters are better. A good postetdspossess the following qualities:

Q) It is based on one theme and should be relatdtetegecific topic;

2 The poster should be plain, simple and direct. weéis should not be left in doubt about
the message;
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®3)
(4)
()
(6)

It should be colourful — (vivid, bold colours toasv attention and focus);
Large enough to be easily seen and understoodlahee;
Brief captions are essential to clarify the meanargl

It must promote action.

Production of Posters

In order to produce a good poster, the followingaterials are required: drawing pencil (HB)
eraser, long and short rulers, cardboard papeasidg papers, markers and poster-colours.

The systematic steps involved in the production are

(1)

(2)
3)
(4)
(5)
(6)

Ensure or identify the topicto be taughtt mustrequire the utilisation of a poster
order to present it in a meaningful form;

Have an idea of what you want to do and have a olgiactive;
Make a working sketch on a drawing paper;

Get the required materials;

Present one central idea with a brief caption;

Start the pencil work with:
marking of border lines which should be one indnfrthe edge of the cardboard;
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= Dblock lettering of the title using the appropeidimension. Calculate to ensure
centralization of the title;

= draw object boldly (using pencil) and ensure tha centralized;
= paint the work in its real colour;
= clean all the pencil work thoroughly;
= trial test it for proper visual,
= mount on the display board for classroom use.
2. Charts

Chartis one of the information-carrying graptiisplay materials that is utilised in a
governmental, business and educational settmgdelivering information. An important
purpose of concepts which are likely to be difficolunderstand if presented in oral or written

form are usually illustrated through the use dfiarts. In other words, chartis used @ th
instructional programme as a means of breaking dof@nmation into a language that can be
understood by the learners.

The following are types of charts available:

Bar chart

Pie chart

Flow chart

Pictorial chart

Organisation / Administration chart
Classification chart

Life chart

NookrwdE

We should provide examples of each of the typeshafts.
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A good chart is expected to possess the followungities:

1. It must be big enough to be seen by the whole dagsoup.

2. It must be simple. Complexity of situation andoanprehensive, detailed representation
may lead to confusion.

3. It must be attractive enough to capture and hatdehrners* attention.
4, The information must be accurate and authentic.
5. It should employ colour with discretion and

6. The title should be brief.
Production of Charts

In order to produce a good chart, the followingtenials are required: drawing pencil (HB)
eraser, long and short rulers, cardboard papeasidg papers, markers and poster-colours.

The systematic steps involved in the production are

(1) Ensure or identify the topic to be taught. mlist require the utilisation of a poster in oraer t
present it in a meaningful form;

(2) Have an idea of what you want to do and haslear objective;

(3) Makes a working sketch on a drawing paper;
(4) Get the required materials;
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(5) Presents one central idea with a brief caption;
(6) Start the pencil work with:
= marking of border lines which should be one in@nfrthe edge of the cardboard;

= Dblock lettering of the title using the appropeidimension. Calculate to ensure
centralization of the title;

= draw object boldly (using pencil) and ensure that centralized;

= paint the work in its real colour;

= clean all the pencil work thoroughly;

= trial test it for proper visual,

= mount on the display board for classroom use.
3. Flash Cards
Flash card is a small, compact card which is tedflashed before the entire class members to
explain an idea or information. The message tiatard contain is brief, clear and to the point.
It may be picture, written message or any othesrimétion.
Production of Flash Cards
It is very easy producing flash card. Simple flaahd may be produced by writing or printing
the contents on a plain sheet of paper or cardboaHowever, the production of a good,
attractive and appealing flash card goes beydhid level. Good lettering should be applied.
Block letter is the best for preparing excelleasfi card. If picture is to be included, it must be
well drawn, bold and beautiful.
The procedure:
(1) Get the required materials like pencil (HByasar, short ruler, cardboards and markers ready;
(2) Prepare flash card roughly on a piece of paper;
(3) Rule grid lines (in centimeter), measure arid space for each letter;

(4) Draw lines for each letter faintly with penso that it may be removed with an eraser;

(5) Construct letters in pencil;
(6) Trace with marker; and
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(7) Use attractive but contrasting colour ofe ttwriting material like the cardboard. Where
pictures are involved, draw the pictures firstnpainem and construct the letters below them.
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4, Diagrams

Diagram may range from lines showing the processmiduct to a highly technical drawing of
a thirty-storey building construction, or aluditration of how to operate certain appliances.
Today, the use of diagram is becoming increasimgportant in our classrooms for teaching and
learning.

Production of Diagram

Get the materials like pencil, ruler, compass, aratc.
Prepare diagram accurately to scale.

Make the title clearly visible.

Leave ample space between lines.

Present the diagram in simple form.

Make lines clear and eliminate all non-essentaatsl
It should be large enough so that all learnersseanit.

Nogagkrwd PR

3.3  Non-Projected Visual Displays

Non-projected visual displays are the backbonéefihole range of classroom visual materials.
These visual displays serve a lot in the classrsetting. They require no electric power or light
source. They are in various shapes, sizes andrsolo

1. Chalkboard

Chalkboard is considered as a part of learnimyemment. The chalkboardisa piece of
instructional material, which in the hands of thadher, can be made to convey visual messages.
The teacher makes his/her own impression on it.

It is the most commonly and generally accepted omadif visual instruction in the classroom,
language laboratories and science laboratoriess also one of the quickest, easiest and often
the only means of illustrating an important poirit.is an effective visual material that permits,
contrasts and do help the learners in their ndtiexga.

Production of Chalkboard

Teachers or learners do not necessarily need ttupeochalkboard on their own. It is available
everywhere and at a very low cost. Some are midead, hardboard, plastic, slate, glass or
even painted wall. Also, it comes in a varietycofours — green, yellow, white, black etc.

2. Marker Board
This board, which is also known as white boar@oisimon in training rooms and is sometimes

now fitted in teaching rooms. Appropriate felt pemarkers or crayons, are used along with it
in as much the same way as the chalkboard.
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It has, however, a number of advantages over takiobard.
There is first of all, none of the mess that alwassilts when chalk is used.

Second, a wider variety of colours and tonengfite can be used, and the resulting display is
invariably sharper, better-defined and clearer ibgossible using chalk.

Third, a marker board — unlike a chalkboard — cambde as a projection screen if required.
Itis strongly advisable to use only the typemarker pens that are recommended by the
manufacturer of the particular board that one isgis This is to avoid difficulty in cleaning the
surface properly so thaghost* marks are not left behind.

Production of Marker Board

Marker board is available in audio-visual shopsaftdrdable price. In addition, it comes in
various sizes, so there may not be a need to peatiuather it could be acquired.

3. Flannel Board

Flannel board (also known as felt board) is a@tatiy or portable surface covered with a rough,
flannel like cloth made from wool, cotton or hairich is tightly stretched over a long backing
of plywood, masonite or celotex. Shapes cut odiélbfflannel or similar fabrics will adhere to
display surfaces covered with similar material. sdAlvarious objects like pictures, magazines or
newspaper cut-outs' graphs, drawings, text-materials and oithestrations with similar rough
_flannel-like* backing are placed on the board. ©bhgcts on the board adhere to it without the
use of thumb tacks, pins or tapes.

Production of Flannel Board
Although several companies produce both the floboard and cut-out materials to use with
them, teachers can make their own board withofitdify. It is inexpensive and easy to make.
It can be produced in any shape or size.
This is the systematic procedure:
(1)  Get the required materials which are:
@) a piece of mounting board of scolex or masohitie desired size;

(b) a piece of heavy cardboard (as the base);

(c) a piece of flannel of a neutral colour whiclosld be four inches longer than the
board,;

(d) a roll of masking tape or thumb tacks for bimgland
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(e)  athin sheet of metal wire screening (if magnetadse to be used);
() cut the base to the desired size;

(g) cutthe flannel, felt or suede material withraugh surface at least four inches
cloth before attaching it to the board to make shiat it will hold objects placed
on it;

(h) stretch the cloth over the board. Fold cornertherreverse side of the board and
attach securely to the back of the board witmth tacks. Fold neatly at the
corners; and

() plan to use board on the easel. If an easaltiavailable, hinge a piece of
plywood to the back of the board in such a way ithatll be possible to place the
board on a desk or table.

4, Bulleting Board

Bulletin board is a section of the wall (attshemade of some kind of composition material,
upon which we tack notices and announcement arad othterials of interest. It is a teaching

display which is useful in all levels and fields.

Production of Bulletin Board

Bulletin board may be purchased or produced thg teacher. There are various types: soft
woods, cloths, masonite boards, fibre boards @mteel The size of bulletin board will depend

on the classroom. Itmay be attached to thé waht times, an improvised board may be

justified. A portable bulletin board can be easilgved from one section of the room to another.

5. Flip Chart Board

This constitutes a simple and highly effectiveetihhod of displaying information to a class or
small group. Such charts consist of a large nurabsheets of paper, fixed to a support bar,

easel or display board by pining or clamping them.

Production of Flip Chart Board

Flip chart board is available for sale in all dentvisual shops. The price is reasonable.
Alternatively, one may contact a local welder t¢pha building one.
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Self Assessment Exercises
1. What contributions can projected visuals make taryeaching?
2. Describe how you can produce the following:

@) slides
(b) filmstrips

40 CONCLUSION

In this unit, you have learnt preparation of visonedia (projected types). You have also learnt
the distinguishing factors between overhead, opagdeslide projectors. Mention was made of

the software needed for these projectors wtilie unit described how these softwares are
produced.

5.0 SUMMARY

Visuals generally form an important ingredient aflity teaching, this is because they permit

effective development of cognitive, affective dgrsycho-motor skills.  Visuals provide direct
and purposeful experience, which form a solid faitrmh for learning.

6.0 TUTOR MARKED ASSIGNMENT

Develop a lesson of your choice and prepareeast ffour (4) transparencies to aid your
instruction.

Answer to Self Assessment Exercises
Advantages of Projected Visuals to Teaching

D It can be used in teaching all school subjeatslving printed tables, diagrams, charts,
pictures etc.

(2) Solid objects like watches, coins, specimets may be projected thereby becoming
larger.

(3) Itis most suitable for instructional pusgs because it is still projection and provides
opportunity for close observations and discussion.

4) It stimulates attention, arouses interestjfaéa information and helps learners retain
knowledge for a longer period of time.

(5) It saves laborious hours of chalkboard writamgl sketching.
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(6) It can be used to introduce subject/togicssent specific information, test knowledge
and ability as well as review of instructional plers.

Production of Slides

Slide formats are of two types. There is the oRiérby 4 inch slides and the newer 2 b 2 inch.
The 2 by 2 inch is more popular and regularly usestiucational settings.

Slides can be made with cellophane, etched gléas, glass and photographic prints. Most of
these materials may be purchasedin any s@gorstore or photochop. Itmay be in
monochrome (black and white) or coloured (kodaclam

All teaching slides are easy to produce. Hawgthat of photographic type requires special
ability, and, unless one has a knowledge otqggraphy and access to darkroom, it would be
advisable and less expensive to borrow; rent arcliase these slides. Notwithstanding, the
teacher will find it valuable preparing or produgitne slides that accompany his/her lecture.

(c) Cellophane Slides — in order to produce cellophane slides, ttolowing materials are
required: 2 by 2 inch sheet of plain or coloucetlophane, a 4 by 4 inch sheet of carbon
paper, two pieces of 2 by 2 cover glass, a typewahd a binding tape.

At the onset, lay out the slide on a 2 by 2 inceahp paper. Be sure to leave half inch

margin on all sides. Then fold sheet of carbohaH, and place cellophane in centre. Insert
carbon and cellophane into typewriter and adjusthime for stencil position. Type material

on cellophane through the carbon. Remove cellophad place it between two pieces of

cover glass. Then, secure glass cover with imgjldtape.  With slide in correct position,
place a thumb mark in lower left-hand corner. owdver, instead of using the typewriter,
transparency marker (fine or medium tip) may bdiagmlirectly to the cellophane. In this

case, it is suggested that one places the celleptnar the drawing or sketch, and merely

trace it on the transparency.

(d) Binding Slides— all permanent slides are to be made with twogaef frames, held tightly
with tape.

This is the direction for binding slides:
0] Cut the tape;
(i) Place tape upon a flat surface with adheside on top;
(i)  Holding the two pieces of frames firmly withll edges even, set one side in the
centre of the tape, starting at one end;

(vii)  With firm pressure, roll the slide along ttegpe until all edges are covered,

(viii) Press down the edges of the tape on botbessaf frame;
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(ix)  Make corners even by folding one side unded tne other side over.

Production of Filmstrip

With a good 35mm camera, a simple filmstrip ban made since it ismerely a series of
individual picture arranged in a specific orderaostrip of film.

When preparing the filmstrip, it is important tioate should:

0] Prepare a script;

(i) Plan each shot’;

(i)  Arrange each picture in the proper sequence;

(iv)  Photograph each scene in the proper order;

(v) Store film in a filmstrip container, and

(vi)  Title and file each filmstrip on the tip dfi¢ container.

7.0 REFERENCES AND FURTHER READING
Fakomogbon, M.A. (1989). Guidelines for Designirepd Producing Self-made Audio and
Visual Media. Proceedings of the National Sympmsai the Second National Festivals

of Instructional Materials, llorin, Kwara State.

Ajelabi, A. (2005). Production and Utilisation oEducational Media; Raytel Communications
Ltd., Lagos.

Abimbade, A. (2006). Theory and Practice of Educatl Technology, Spectrum Books, Ibadan.

Abimbade, A. (1997). Principles and Practice of &dional Technology, Ibadan, International
Publishers Limited.
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UNIT 5 PREPARATION OF AUDIO-VISUAL MEDIA
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INTRODUCTION

As a follow-up to your understanding of the protion of visual-media in Unit 4, this unit is
prepared to intimate you with the knowledge andstikls that you need to enable you prepare
audio-visual media. Recall that audio-visual raede so called because they possess the
features of audio media plus those of visual msifraultaneously.

In this unit, therefore, the production of a iesy of specific media in this category shal b
discussed in detail.

2.0

OBJECTIVES

At the end of this unit, you should be able to:

1.

2.

Distinguish between the various categories of avrdioal media used in education.
Describe the instructional uses of each of theautiual media studied.
Demonstrate competence in the use of each of tlmeviag audio-visuals:

(@) television

(b) video tape recording.
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3.0 MAIN CONTENT

3.1  Preparation of Audio-Visual

This topic is discussed under the following subidsp
3.1.1 Meaning of Audio-Visual

Audio-visuals are those instructional materialschprovide the learners with the opportunity of
seeing and hearing at the same time (Salawu, Afaladb Adedapo, 2006).

Examples are instructional or educational teiewi, closed-circuit television, videotape
recorders, multimedia projector, computer etcMost people consider them as expensive
equipment, and so they are not commonly used &mhiag and learning.

Nowadays, schools, organisations and training esmtow incorporate the use of audio-visual
media in their presentations. Thisis becabeg tare found to be versatile and easy to use
(Kemp, 1983).

3.2 Television

Television is without doubt one of the most vetsadudio-visual materials ever developed. It
can be transmitted over a long distance and itsasgecorded and played back instantly. Its
ability to convey an eventive’ will have a profound influence upon what teacs and learners
think and do in the future.

The television offers vitality and newness whictnaatts attention, creates interest and stimulates

a desire tolearn. Consequently, many progres®ducators are using television as an
educational tool (Ajelabi, 2006). It is now easalgcessible for use in education not only via the
over-the-air broadcasts, but also by means ofsedeircuit and cable television system, all of

which may be linked to the satellite. Otherqum qualities of the television include
concreteness, immediacy, variety, versatility, iaicement of existing ideas and information.
That apart, programmes are not available for watcbin the screen via the video-cassette and
video disc.

3.3  Preparation to use Television Programme in the Clasoom

There is need to adequately prepare to uselevigien programme. All the physical factors
should be adequately checked. This includes setetite type of television set and size of the
screen. However, this is determined by the sizaps and number of learners in the classroom.

The larger the size of the screen of the televisigmthe better for a large number of learners to
observe at one time.

There is need to check the lighting ventilatieeating and the television before the group

convenes. With respect to lighting, total dades not necessary. Enough light should be
provided so that learners can take brief noteherbtoadcast programme.
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3.4  Videotape Recorder

Many training establishments and schools do maketigideotapes as well as video cassette
recorders to record lessons and training sessidatfer presentation. Videotape recorders are

used effectively in teacher-training programmeaniiero teaching sessions. It is equipped to

dub, playback and edit (Ekere, 2001). With theestlof videotape recorder into the television
industry, it has gradually revolutionized televisi@viewing and production. Video sender also
makes it possible to record classroom lessons aall@ viewers to see it on the screen at the

same time.

3.5 Production / Recording of Video Instruction

Ina good production, the focus is on teachindearning goals. Distracting information or
irrelevances should be avoided. There should bd gound, vision, perceived control matters
that provide opportunities for learners to resptindhat they are learning (and so get immediate
feedback) and properly labelled information. Capstly, the teacher should be self-prepared
for the task of making use of video instructioresdons (Ajelabi, 2005).

The following basic steps are to be taken to aehedfective recording of an instruction video
production:

1. Start with an idea.
2. Express this idea in terms of clearly stated irtsiomal objectives.
3. Write the script.

4. Build into the script opportunities for learneparticipation and questions where
appropriate.

5. Before recording, make sure the environment is iiell

6. The recording crew (technicians and cameramenjst e on ground to assist the
instructor.

7. Next is the preparation for the recording.

8. Slide the cameralvideotape recorder selectorrealese so that it covers the tape

running buttons.
9. Slide the operation on/off switch backward to ttira VHS movie on.
10. Insert a video cassette with the erasure pt@retap intact.

11. Set the white balance mode selection to auto.
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12. Place VHS movie in the shooting position.

13. Grasp the handgrip and adjust the lengtheoftip belt with the tape closure to the size
of your hand.

14. Attach the lens cap to the grip belt.

15. Press the start/stop button. The recordidgation_REC" is displayed in theRUF* and
recording starts.

16. To temporary stop the recording (recordingspaupress the start/stop button again.

17. To finish the recording, put the movie camiartoe recording pause mode and then slide
the operation on/off switch backward again to tilm& VHS movie off.

3.6  Computer Assisted Instruction (CAl)

Commercially produced software packages are availatsome subjects. However, one may

need to design his/her own software package aichieg some school subjects or topics.
However, there is a need to state that the compoferare production is a team effort involving
the system programmes or analyst and the instnaitaesigner.

Stages in the production of computer programmdsidiec

I. functional specification of requirements;

il. systems specification;

iii. programme specification;

Iv. writing and testing of the programmes; and
V. acceptance by user.

3.7 The Internet

The Internet is the base of information that weeetpo revolutionise our society, and take man
to a higher level of civilization. It providesformation on all aspects of human endeavour —
politics, history, religions, culture, economy, edtion, etc. ~This is why the military,
government, companies, organisations, parastatatgutions and individuals input and output
related information from the Internet.

Recall that you were introduced into many usefuospts and functions that you can perform
through your Internet exposure in a related courskis programme. If you are in doubt, you
would do well to go over the course content again.

3.8  The Multimedia System

This is the latest audio-visual media that tresrend presenters now use for lectures and
conferences, seminars and workshops. A multimeslygtem is combination of different but
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interrelated devise (audio and visual media) cWhire integrated into a structured systematic
presentation. Multimedia computer system combihigital, video, audio, graphics, animation

and text in a single delivery system. The devigesk together cooperatively and interactively

as a single medium so as to enhance the presentdippogrammes.

Depending on the situation, it consists of aew/data projector, laptop or a micro-computer,
microphones and a projector screen or televisidhe choice of media depends on the type of

lecture or seminar to be presented. However, th& commonly used system includes — the
computer, video/data projector and the screen. th Yéference to inaugural lectures, video

camera, laptop, screen, remove control, laser @ginticrophones and electric power supply

units are utilised.

3.9 Terminals of a Multimedia System
The projector has many terminals through whichotggisignals are sent into it. They are:

1. Two Audio Signal Terminals: It is used for connection the microphone forplepose
of sending in audio signals.

2. Video Signal Terminals:  Through these terminals, video signals arat is¢o the
projector for appropriate action of converting thenpictures and focusing them on the
screen.

3. The Laptop Computer: This is connected to the projector. It is usedeand already

printed instructions from the hard disc to the petpr. Pictures are also scanned into the
laptop computer. These scanned pictures arernnthrough the projector, focused on
the screen.

4, The Video Camera: It is used to pick life pictures of the presented ¢he audience. It
translates pictures into electric signals whichearentually sent into the projector for the
purpose of focusing on the screen.

S. Remote Control Unit: This device is used to control the programméhefgresenter.
Depending on the stage of the lecture and insbmstgiven to the operator, the remote
control is used to change from one signal charmeahbther. It can change from video
signal to audio or printed signal.

Self Assessment Exercises

1. What potentials do the audio-visuals have for teachnd learning in our schools?

2. Explain the recording process of video instruction.

3. Discuss the steps involved in the classroom pegjoa of television instructional
programme.
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4.0 CONCLUSION

The audio-visuals are particularly useful for dymaactions processes as they occur in motion.
They are appropriate for subjects which requirgdirag visual association, visual identification
and demonstration. They also provide factuarimftion and can therefore be used for total
teaching at all levels in virtually all subjects.

5.0 SUMMARY

In this unit, you have learnt about the variouggaties of audio-visual media that are used in
education. Such media include the television, otidiee recorder, computer assisted instruction,
the Internet and the multimedia system.

In addition, you have been provided informationnathe uses of each of the mentioned audio-
visual media. You are expected to visit the Edional Technology Centre of the institution
where your study centre is located or make a tosiiny Educational Technology Centre with a
view to familiarizing yourself further in the usagethe mentioned audio-visual media. In case
you have problem as to how to locate one, feeltivesesk your facilitator.

6.0 TUTOR MARKED ASSIGNMENT

Briefly describe the instructional uses of eacthefaudio-visual media studied and distinguish
between the following audio-visuals:

€)) television
(b) videotape recording.

Unit 6 Answer to SAE Questions

1. Audio-visuals are those instructional materiadich provide the learners with the
opportunity of seeing and hearing at the same (Ba¢awu, Afolabi and Adedapo, 2006).

2. The following basic steps are to be taken to aeheffective recording of an instruction
video production:

a. Start with an idea.
b. Express this idea in terms of clearly stated irtsiomal objectives.

C. Write the script.

d. Build into the script opportunities for learneparticipation and questions where
appropriate.
e. Before recording, make sure the environment is iiell
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f. The recording crew (technicians and cameramenjst mbe on ground to assist the

instructor.
g. Next is the preparation for the recording.
h. Slide the cameralvideotape recorder selectorrealese so thatit covers the tape

running buttons.
i. Slide the operation on/off switch backward to ttira VHS movie on.
J- Insert a video cassette with the erasure prevetdmtact.
k. Set the white balance mode selection to auto.
l. Place VHS movie in the shooting position.

m. Grasp the handgrip and adjust the length ofthebelt with the tape closure to the size
of your hand.

n. Attach the lens cap to the grip belt.

0. Press the start/stop button. The recording ingicatREC" is displayed in theRUF‘ and
recording starts.

p. To temporary stop the recording (recording pays@ss the start/stop button again.

o} To finish the recording, put the movie camera mt&cording pause mode and then slide
the operation on/off switch backward again to tilm& VHS movie off.

3. There is need to adequately prepare to uselevigien programme. All the physical
factors should be adequately checked. This inclgeéecting the type of television set
and size of the screen. However, this isrdateed by the size, shape and number of
learners in the classroom. The larger the size@&creen of the television set, the better
for a large number of learners to observe at ane.ti

There is need to check the lighting ventilatiorateg) and the television before the group
convenes. With respect to lighting, total darknessot necessary. Enough light should
be provided so that learners can take brief nateb® broadcast programme.
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1.0 INTRODUCTION

A course in Preparation, Utilisation and Integmated Educational Media in Curriculum could

not be regarded ascomplete without a discoursghe reasons for recommending the use of
educational media and the establishment of thetsahecriteria. This unit focuses on this aspect
of the course. You would find it as interestingeasr.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

1. Mention the criteria for selecting educational naedi
2. Discuss the reasons for using media in education.
3. Describe the preparations that are necessaryfietizie use of media for instruction.

3.0 MAIN CONTENT

3.1 Instructional Media: Definition

Educational media is a collection of teachingdhing materials that constitute an integral
component of classroom instructional process amad utilised in delivering educational
information to the learners (Balogun, 1995; AbimdatP97). It is learners centred.

3.2 Reasons for using Educational Media

According to Ajelabi (2005), the underlisted arengoof the reasons for using media in teaching
and learning:

0] Educational media make learning to become reakandrete.
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(i) By using educational media, learning effectivenis increased as learners are more
likely toretain and recall with ease a greaigercentage of whatthey hear, see and
manipulate.

(i)  They help in focusing attention and motivey learners, when appropriate educational
media are used to introduce, develop or conclugaehing-learning session. Learner's
interest is aroused and developed through therlesso

(iv) Educational media give learners the oppadtyunto learn at their own pace, rate and
convenience — media cater for individual differesice

(v) Educational media help in magnifying or reducingeots for classroom use.
(vi)  They provide experiences that may not othegviie available to learners.

(vii)  Educational media give chance for teachetipi@ation in the design and development of
meaningful curriculum.

3.3 Criteria for Selecting Educational Media

1. Instructional Objectives — This is one of the major determinants of selectiorhis is
usually based on the topic to be taught. Theuestynal objectives are to be stated in
behavioural, specific and measurable terms.

2. Availability — Before selecting any educational media, onestmbe sure that such
material or equipment is available and easy tolpmse, borrow or produced.

3. Cost —The financial implication of the educational methat the teacher wants to select
is of topmost importance.

4. Content Accuracy — The educational media must present authentiici &ad current
information or latest ideas.

5. Suitability — The age, ability and character of the leanenust be taken into
consideration when selecting media for classrooe us

6. Size of the Class — If learners are large in number, bold visuals &thtve used. This
would lead to consideration of the size/dimensibnthe media to be selected. It may
also make a teacher to provide for more of the emsdiselected. This is because, in a
situation whereby the class is large, visibilitgttar has to be given consideration. Thus,
the question of quantity and quality set in.

As for the quantity, the teacher may need to pm¥at media that will go round each of

the learners in the class. Whereas as regardisygita involves preparation of bold
media to allow for all the learners in the classitw it.
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7. Operating Facilities — The facilities for operating the equipmentdddoe functional
and available. Also, the teacher should be abieanipulate effectively the material or
equipment for teaching and learning.

8. Interactivity — Learner-learner, Learner-media, Learner-teacheacher-media
interactions should be promoted as a result ofgusia educational media.

3.4  Media and Instructional Process

For media to be effective in the instructional @ss, teachers must:
I. be prepared ahead of time;
il. prepare environment e.g. light, electricity, agntilation;

ii. prepare the class, arrange the seats so thatvioeitd be no hindrance in visualizing
objects that are displayed;

iv. the learners themselves must be prepared for &éneilhg) experiences they are about
to be exposed to.

Self Assessment Exercise

1. Mention and discuss five criteria for selectaaycational media.
2.  Briefly discuss the reasons for using mediadimoation.

40 CONCLUSION

It has been a long established fact that the uapfopriate media in instructional process is a
must by the teachers. Therefore, no teachershatact professionally would have any excuse

for non-utilisation of appropriate educational naeigh his/her effort to assist learners learn. You

are, therefore, by going through this unit chadled to making sure that you make use of
educational media in carrying out the task of t@aghearning process.

5.0 SUMMARY

Education and training processes are becoming amatenore media-based in many parts of the
world, making media-facilitated learning possiblelowever, the following must be considered
in selecting media for instructional purposetrmstional objectives, cost, content accuracy,
suitability, interactivity, teacher competency, ogeng facilities amongst others.

6.0 TUTOR MARKED ASSIGNMENT

Mention and explain in detail five (5) criteria yowst consider before choosing any media for
classroom instruction.
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Unit 7 Answer to SAE Questions

The five criteria to be considered before choosing media for classroom instructions are:

€)) Instructional Objectives — This is one of the major determinants of selectiorhis is
usually based on the topic to be taught. Theuestynal objectives are to be stated in

behavioural, specific and measurable terms.

(b)  Availability — Before selecting any educational media, onestmbe sure that such
material or equipment is available and easy tolpmse, borrow or produced.

(© Cost —The financial implication of the educational mettiat the teacher wants to select
is of topmost importance.

(d) Content Accuracy — The educational media must present authentiici &ad current
information or latest ideas.

(e)  Suitability — The age, ability and character of the lemnenust be taken into
consideration when selecting media for classrooe us

Some of the reasons for using media in teachindearding:

(1) Educational media make learning to become reakandrete.

(i) By using educational media, learning effectivemis increased as learners are more
likely to retain and recall with ease a greaigercentage of whatthey hear, see and
manipulate.

(i)  They help in focusing attention and motivef learners, when appropriate educational
media are used to introduce, develop or conclugaehing-learning session. Learner's

interest is aroused and developed through theresso

(iv) Educational media give learners the oppadtyunto learn at their own pace, rate and
convenience — media cater for individual differesice

(v) Educational media help in magnifying or reducingeots for classroom use.
(vi)  They provide experiences that may not othegviae available to learners.

(vii)  Educational media give chance for teachetipi@ation in the design and development of
meaningful curriculum.
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MODULE I UTILISATION OF AUDIO INSTRUCTIONAL MEDIA

Unit 7 Application of Instructional Media

Unit 8 Utilisation of Visual Media (Projected)
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1.0 INTRODUCTION

The creative uses of a variety of media will nolalancrease the probability that students will
learn more, retain better what they learn, andavgtheir performance of the skills they are
expected to develop.

It should be noted however that just the use ofiai@dnstructional activities will in no way
guarantee results in student learning if the madganot skillfully utilised (Hellyer, 1970).

Much more is involved, to help you achieve resfitien your use of media, we explain clearly in
these and other units the processes and techro§pésning to utilise media effectively in the
classroom.

In this unit, you will be introduced to the gealdnasic steps in the utilisation of media,
techniques for using radio in the classroom &edise of radio and tape recorder for
instructional purposes.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

1. Explain the general basic steps in the utilisattbmedia;
2. Describe the techniques for using radio in thesclzam;
3. Demonstrate competency in the use of radio andriqmder for instructional purposes.
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3.0 MAIN CONTENT
3.1 Basic Utilisation Plan for Media

The basic plan for utilizing educational medae to—prepare, present and follow4up This
simple formula involves five steps, as follows:

1. Prepare Yourself: You need to preview the film, listen to the redongq sort through and
examine pictures comprising a picture set.udpt available guides, take note during
previewing and develop a plantouse the medidou must describe how you will
introduce it, what you will do and ask your studetat do during and after using it.

2. Prepare the Environment: Arrange necessary materials and equipmentnesd)or
proper viewing or hearing. See that the equipngeah hand and properly set up.

3. Prepare the Classintroduce the media by making it clear why it &g used at the
particular time, briefly describe what it coveradastress what is important to be learnt
fromit. Tell learners what they are expecteddafter using the media.

4. Use the Media: Show the film properly. Be sure thatimages projected above the
heads of viewers and that they are in proper focBs.sure that the sound volume and
tone are properly adjusted so all may hear. Eadliowing professionally.

5. Follow-up: After use, invite and answer (or discuss) qaastabout the media
presentation. Review the experience, perhapsaivest. Supervise learners’
performance or demonstration of skills expectededearned from the experience.

This simple, almost classic five-step procedursoimetimes recommended as the basic guide to
media utilisation.

3.2  Utilisation of Audio Media

Classroom Utilisation of Radio Programmes

According to Abimbade (1997), the techniques fongishe radio in the classroom depend on
the subject matter, class, number of learnersarckass and the time allotted to the lesson. In

order to effectively utilise radio programmes irr classrooms, we need to follow these steps:

0] Secure aradio: Any radio set may be used as long as it receheslesired station and
can be heard clearly by every learner.

(i) Secure advance notice of radio programmesn order to plan your lessons carefully,
find out the dates and times of specific programhnesontacting the radio station.
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(i)  Secure advance informationSince it is almost impossible to preview adio
programme, it is essential that you secure alliptesghformation about the programme
before the broadcast.

(iv) Arrange the class for listening:lt is not necessary that you should have a spewiah
to use the radio. However, the room should havacanstically treated, well ventilated,
lighted with electric outlets and table for rad®well as other classroom facilities.

(v) Check the radio before the class meetJ:est the radio and ensure that it is working by
tuning in to the proper station. This should kedsebefore the class meets.

(vi)  Arouse learners’ interest:As an introduction, arouse learners' interest fiyntgthem
how they will benefit from the broadcast. The teas should know what to listen to and
watch out for.

(vii)  Present the broadcast: The learners now listen to the educational bresd The
teacher may write the major points of the paogme on the chalkboard during the
broadcast. The educational media that relategtgtipose of the programme such as
maps, charts, demonstration materials etc. shaiwhthand.

(viii) Discuss the information given in the broadcast:Immediately after the broadcast,
discuss the major points. Encourage each leapngarticipate in the discussion.

(ix)  Check the learners’ understanding of the programma: A test may be conducted to
find out the extent by which the lesson was underkt A lengthy test is unnecessary.

3.3  Classroom Utilisation of Tape Recorders

The tape recorders asteaching tools have masgs. Tape recorders can accompany slides,
filmstrips, or motion films. They can also be usedirely on their own. (Ajelabi, 2005).

The steps to be followed in its utilisation are saene as the radio programmes earlier discussed.
You would be doing the correct thing by reflectmmgthe nine points earlier discussed. You can
also go over the nine steps again.

Self Assessment Exercise

1. List the basic utilisation plan for media.
2. What are the steps to be followed in classroblsation of tape recorders?

4.0 CONCLUSION

Audio media are very useful tools in the classrootrequires proper preparation for effective
use. Audio media help to store and retrieve ctesarinteraction easily.
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5.0 SUMMARY

In this unit, we have endeavoured to discuss tkelsteps that are germane to media utilisation
for instructional purposes. Attempts were also enadput forth cogent steps to be taken into
consideration in using audio media like the radhd the tape recorder.

6.0 TUTOR MARKED ASSIGNMENT
How would you promote the use of educational raalipour school?
Unit 7 Answers to SAE Questions

The basic plan for utilizing educational medae to—prepare, present and follow4up This
simple formula involves five steps, as follows:

1. Prepare Yourself: You need to preview the film, listen to the redongd sort through and
examine pictures comprising a picture set.udt available guides, take note during
previewing and develop a plantouse the medidou must describe how you will
introduce it, what you will do and ask your studetat do during and after using it.

2. Prepare the Environment: Arrange necessary materials and equipmentneg)tor
proper viewing or hearing. See that the equipngeah hand and properly set up.

3. Prepare the Classintroduce the media by making it clear why it &g used at the
particular time, briefly describe what it coveradastress what is important to be learnt
from it. Tell learners what they are expecteddatter using the media.

4. Use the Media: Show the film properly.  Be sure thatimages projected above the
heads of viewers and that they are in proper focBs. sure that the sound volume and
tone are properly adjusted so all may hear. Eadliowing professionally.

S. Follow-up: After use, invite and answer (or discuss) qaastabout the media
presentation. Review the experience, perhapg aji test. Supervise learners'
performance or demonstration of skills expectededearned from the experience.

In order to effectively utilise tape recorders ur alassrooms, we need to follow these steps:

0] Secure aradio: Any radio set may be used as long as it receheslesired station and
can be heard clearly by every learner.

(i) Secure advance notice of radio programmesn order to plan your lessons carefully,
find out the dates and times of specific programhyesontacting the radio station.

(i)  Secure advance informationSince it is almost impossible to preview adio

programme, it is essential that you secure alliptesgformation about the programme
before the broadcast.
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(iv)

(v)

(vi)

(vii)

(viii)

(ix)

7.0

Arrange the class for listening:lt is not necessary that you should have a spsmbah
to use the radio. However, the room should havacaustically treated, well ventilated,
lighted with electric outlets and table for rad®weell as other classroom facilities.

Check the radio before the class meetJ:est the radio and ensure that it is working by
tuning in to the proper station. This should kedsebefore the class meets.

Arouse learners’ interest: As an introduction, arouse learners’ interest tiyntgthem
how they will benefit from the broadcast. The teas should know what to listen to and
watch out for.

Present the broadcast: The learners now listen to the educational rastd The

teacher may write the major points of the paogme on the chalkboard during the
broadcast. The educational media that relategtgtipose of the programme such as
maps, charts, demonstration materials etc. shailwhthand.

Discuss the information given in the broadcast: Immediately after the broadcast,
discuss the major points. Encourage each leapngarticipate in the discussion.

Check the learners’ understanding of the programma: Atest may be conducted to
find out the extent by which the lesson was underkt A lengthy test is unnecessary.
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1.0 INTRODUCTION

This unit is a continuation of attempts at assgstiou to acquire the necessary knowledge and
skills in the application of educational media ireal life classroom situation.

The necessary stepsto aid effective utilisatib visual media — overhead projector, slid
projector, filmstrips, opaque projector, modefg@mens, posters/charts, diagrams and
chalkboard will be elaborately provided for youdenstanding.
Welcome to this unit and happy reading.
2.0 OBJECTIVES
At the end of this unit, you should be able to:
1. Describe the basic processes of using projectedannethe class.
2. Describe the steps to be taken in using the foligvim the class:
(@) models
(b) posters

(c) specimens
(d) charts
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(e) flash cards
3.0 MAIN CONTENT
3.1 Classroom Utilisation Overhead Projector

There are four major steps to be taken in ordendake use of the Overhead Projector (OHP).
These are:

1. Arrange the classroom environment:

0] get a projection screen and set it up in frointhe class;

(i) place the projector on a suitable stand fgdime screen;

(i)  arrange the classroom seats for proper vigwahthe projected information, and
(iv)  ensure that there is electricity power supiplyoperating the overhead projector.

2. Test equipment and preview information on transpeye
0] connect the OHP to the source of electricupy;

(i) place the transparency on the horizontal gEsface on the OHP and switch on
the equipment;

(i)  focus the image onthe screen by turnitige focus knob which moves the
projector's head upward or downward until the imagmes into sharp focus;

(iv)  if the upper part of the image is enlarged enttran the lower part, the distortion
is called keystone effect. Correct this by tithi down the screen a little or
adjusting the projector head so that the light baachthe screen forms angl€e’;90

and
(v) switch off the projector.
3.  Present subject matter:
0] when the learners are seated, switch on tbegtor and project only the topic;
(i) briefly explain the objective of the lesson. K§$en notes are already available on
transparency, project only the aspect being distliaad give the learners enough

time to copy the notes;

(i)  the notes/information may be written on thartsparency for the learners to read
as the lesson progresses;
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(iv)  if an overlay transparency is being used,l&lyer at the base is first projected and
discussed. The others are placed on it one ateauntil the visual information is
complete.

4.  Carry out evaluation

After projecting all the transparencies, switchtbi# overhead projector. Handle with care.
Find out how much the learners have benefited filteriesson by asking questions, giving
written tests or assignments.

3.2  Classroom Utilisation of Slide Projector

Before going to the class, check through the legéams and note specific spots where the use of
slides would materially help in the improvementlod instruction. Record the type and number

of slides required for the specific lesson. e€heach slide and ensure that you know exactly
what you will say or do with each slide. Thenaage the slides in proper showing order. Set

up the projector and the screen.

Next is the testing of the slide projector. Progslide on the screen and check it for claribg a
centrality.

The next main stage is the presentation of subjatter on slides. After preparing the learners,
the teacher should briefly state the problem teddeed. The slides and the instructions should
be presented one step at a time in a logical asherlgrmanner. Proceed from the known to the
unknown.

Immediately after the slides and information hateeen presented, the teacher should test for
factual information. The test can be oral or wnttbut it should be brief, specific and to the
point.

Review the lesson if you discover errors duringings Do not hesitate to display the teaching
slides again.

3.3  Classroom Utilisation of Filmstrips

At the onset, you should know the specific topit ttould be clarified by the use of filmstrip.

After this, you check all physical featuresenms of the classroom, seating arrangement and
projection. With reference to the classroomeyeéh must be sufficient ventilation.  Unrelated
visual materials must be removed, electrical osithetist be working and ensure that there is no
glaring light that may cause poor visibility.

The next major step is the projection of the filnpst The room should be darkened. The screen
should be placed in a position where direct raysutéide light will not interfere. If possible,
use a white screen.  The project must be edldggh enough to extend over the head of the

group.
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Following this is the presentation of contenttloa filmstrip.  This involves the same process
(prepare learners, present film for instructiapply teaching, test learners, review subject) as
discussed under overhead and slide project.

3.4  Classroom Utilisation of Opaque Projector

First of all, you need to prepare the materialé¢abed in the classroom ahead of time. A section
of a newspaper, a photograph, a textbook, arabihree-dimensional object as well as many
other opaque materials may be projected withoutiappreparation.

Secondly, you need to arrange the classroom emagah Get the projection screen, and set it
up in front of the classroom. Place the projeotoa suitable stand facing the screen. Arrange
the classroom seat for proper viewing of thggmted information. Block out unwanted day
light to ensure good projection. You also needarken the room.

Thirdly, test equipment and preview informationWhen the learners are seated, you have to
inform them on how they will benefit from the insttion, what to look for in the illustration and
what knowledge will be tested at the completiothef showing. Present each picture in proper
sequence. Briefly still, show important pointseach illustration.

Finally, you need to carry out evaluation. Theameas should be able to explain each step. The
results obtained will be used to correct error©bjective or essay type questions may be se
Based on the result, you may need to show thosetagertinent again.

35 Classroom Utilisation of Models

Models are very useful for teaching and learnifnp use model effectively, Ibe-Bassey (1992)
as cited by Abimbade (2006), involves:

(1) Prepare Learners: Allow an initial fiddling with the models. Let éhlearners have an
in-depth examination of the models. The momentdkson takes off, direct the learners’
attention to the specific things to observe.

(i)  Present Models:Present the models to the learners, one at a steye by step, pointing
out each important item or part in a logical, sedia¢ order.

(i)  Apply Knowledge: After the model has been presented, it shoelddiscussed
immediately. Permit the learners to handle the etsod

(iv)  Test Learners: Learners’ application should be followed by heitoral or written test.
Their performances should be checked and erronddihe detected.

(V) Revise LessonAll errors in performance, knowledge and attitstieuld be corrected, in
a constructive manner. Do not hesitate to reglayniodel so as to clarify the point.
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3.6  Classroom Utilisation of Specimens

Specimens are small pieces, segments, parts olesanfghe real object, or the materials used
in their preparation.

The utilisation of specimens, dioramas and tléabjects (realia) follows the same steps as
models discussed above.

3.7 Classroom Utilisation of Posters and Charts

Posters and charts may be used not only to dedbmeatdassrooms that lack colour or paints of
interest, but also to stimulate interest in thel@ag and learning of school subjects.

A poster/chart may be used to:

I. introduce

il. present; and

iii. review the topic or subject.

Regardless of when the poster/chart is used, tleeniog steps are essential:

1. Prepare the learners:You need to arrange the classroom before teaching.

2. Present the poster:The poster is an effective way of introducing aniepic. Display
the poster on an easel in a conspicuous placemm &f the classroom.

3. Apply the information: After a brief introduction, explain the purpos&# the poster.
Throw a spotlight on the poster. Present the stepgopic. Each step or idea in a poster
is to be carefully presented to the learners iperorder. Tell and show each step, if
possible, correlate the poster with other visuaiemals.

4, Test the learners:Before the end of lesson, remove the poster taalistractions. Ask
the learners some questions immediately after this.

5. Review the subject or problem: If the test reveals misunderstanding, have reef b
review by reading each step or idea to the learners

3.8  Classroom Utilisation of Diagrams

The following steps are involved in classroom sétion of diagrams:
0] prepare the learners;

(i) present the diagrams to the learners;

(i)  display the diagrams for them to see;

(iv)  stand beside the diagram,;
(v) use a pointer to illustrate;

73



(vi)

speak to the class;

(vii) testthe learners, and

(viii)

3.9

if need be, review the important points.

Classroom Utilisation of Chalkboard

Effective use of the chalkboard does not come Iloydaat, some planning and technicalities are
called for. To effectively use the chalkboard,mtite following steps:

(i)

(ii)

(i)

(iv)

(v)
(vi)

Prepare materials on the chalkboard in advandeeoflass period so as to save the time
of both yourself and the learners. Get everytlyiog need for the chalkboard before the
lesson. These include pieces of chalks, rulersteds, etc. Also, a series of drawing and
sketches on the chalkboard should be prepared affi¢iade.

Clean all the content on the chalk beforseu  Partition the board into two or three
manageable parts depending on the size of thelwbelét. This will help in presenting
your letters in a neat and orderly appearance.

Make the statement concise, brief and simple

Print all captions and drawing on a largelscaThe information must be clear and visible
to all students/learners.

Use chalk of different colours for emphasis.

Erase all unrelated materials on the chalkbdeecause this may distract attention. Erase
with duster not your palm.

(vii) The teacher must not stand or block tleew of the learners. Standto a side of the

chalkboard and use a long pointer.

(viii) Avoid talking to the chalkboard, or talkirend writing at the same time, and

(ix)

The chalkboard must be easily visible to eMearner in the class. It must be in good
light so that all work is seen without strain.

3.10 Classroom Utilisation of Flannel Board

Effective utilisation of the flannel board involvidse following:

1.

Preparation: It is important that adequate preparation be andmkfore the class starts.
The guide has to be developed and prepared) naserial must have been cut out or
procured. The teacher must ensure that all flaboaid cards are arranged in the proper
order and placed around the table so thatthelf ke accessible easily. Itis also
necessary torehearse the presentation to wmircthat the materials can be covered
within the time allotted.
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2. Presentation: At the beginning of the lesson, it is essential enportant to stress the
purpose of the lesson and the importance of theute flannel board. The first few
cards placed on the flannel board should arousmteeest of the learners.

3. Application: After the interests of the learners haveenb@&oused, the teacher then
presents the information step-by-step. The cand&dde used in a dramatic way, but
care should be taken so that each point islglegresented to the learners as much as
possible. The lesson and the guide could alsady@aped to encourage group discussion.

4, Evaluation: It is also important to evaluate the effectivenethe presentation. This
could be done by giving short written test, an otie test or any other type as deemed
fit by the teacher. This will help to determine tffectiveness of use of flannel board
presentation.

3.11 Classroom Utilisation of Flip Chart Board

The use of flip charts can be done in two basicavay

0] They can be used to display a succession of presaesets, which can be shown in the
required order by flipping them into view from thack of the suspension system one by
one. Itmust be noted thatin using this méthioe sheets should be clamped to the
display system in reverse order of showing i.ehwlie one to be shown last uppermost.

(i) The second method can be displayed by rengaach successive sheet by flipping the
previous one over the back of the suspensiaesysut of the way. In this second
method, the sheets should be clamped to the glisghsstem in the correct order of
showing.

Self Assessment Exercise

Mention the basic steps involved in using the fwollgg in the class:

(@) Overhead projector

(b) Slide projector

(© Models

(d) Posters / Charts

4.0 CONCLUSION

Visual media generally help to enrich our teachaolgmonstrate things to learners and provide
purposeful experiences which form solid foundafammlearning.

The steps for utilizing visual media were analysed.
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5.0 SUMMARY

This unit is a continuation of attempts at assgstiou to acquire the necessary knowledge and
skills in the application of educational media ireal life classroom situation. The necessary

steps to aid effective utilisation of visual mediaverhead projector, slid projector, filmstrips,

opaque projector, models, specimens, posters/cligagrams and chalkboard were elaborately
provided in the unit.

6.0 TUTOR MARKED ASSIGNMENT

What factors do you think can militate against etifee use of projected media in your school?
Answers to SAE Questions

There are four major steps to be taken in ordendke use of the Overhead Projector (OHP).
These are:

1. Arrange the classroom environment:
(1) get a projection screen and set it up in frointhe class;
(i) place the projector on a suitable stand fgdime screen;
(i)  arrange the classroom seats for proper vigwahthe projected information, and
(iv)  ensure that there is electricity power supplyoperating the overhead projector.
2. Test equipment and preview information on transpeye

0] connect the OHP to the source of electricipy;

(i) place the transparency on the horizontal gEsface on the OHP and switch on
the equipment;

(i)  focus the image onthe screen by turnitige focus knob which moves the
projector's head upward or downward until the imagmes into sharp focus;

(iv)  if the upper part of the image is enlarged enttran the lower part, the distortion
is called keystone effect. Correct this by tithi down the screen a little or
adjusting the projector head so that the light baaththe screen forms angle’;90
and

(v) switch off the projector.

3. Present subject matter:

0] when the learners are seated, switch on the pawjaod project only the topic;
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(i) briefly explain the objective of the lesson. Ki$en notes are already available on

transparency, project only the aspect being distbasd give the learners enough
time to copy the notes;

(i)  the notes/information may be written on thartsparency for the learners to read as
the lesson progresses;

(iv)  if an overlay transparency is being used,l&lyer at the base is first projected and
discussed. The others are placed on it one ateauntil the visual information is
complete.

4. Carry out evaluation

After projecting all the transparencies, switchtb# overhead projector. Handle with care.
Find out how much the learners have benefited filteriesson by asking questions, giving
written tests or assignments.

Slide projects:

Before going to the class, check through the legéams and note specific spots where the use of
slides would materially help in the improvementlod instruction. Record the type and number

of slides required for the specific lesson. e€@heach slide and ensure that you know exactly
what you will say or do with each slide. Thenaage the slides in proper showing order. Set

up the projector and the screen.

Next is the testing of the slide projector. Progslide on the screen and check it for claribyg a
centrality.

The next main stage is the presentation of subpatter on slides. After preparing the learners,
the teacher should briefly state the problem teddeed. The slides and the instructions should
be presented one step at a time in a logical atheklgrmanner. Proceed from the known to the
unknown.

Immediately after the slides and information hateeen presented, the teacher should test for
factual information. The test can be oral or wnttbut it should be brief, specific and to the
point.

Review the lesson if you discover errors duringings Do not hesitate to display the teaching
slides again.

Models are very useful for teaching and learninp use model effectively, Ibe-Bassey (1992)
as cited by Abimbade (2006), involves:

0] Prepare Learners: Allow an initial fiddling with the models. Let éhlearners have an

in-depth examination of the models. The momentdkson takes off, direct the learners’
attention to the specific things to observe.
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(i) Present Models:Present the models to the learners, one at a sit@e by step, pointing
out each important item or part in a logical, setia¢ order.

(i)  Apply Knowledge: After the model has been presented, it shoelddiscussed
immediately. Permit the learners to handle the eteod

(iv)  Test Learners: Learners’ application should be followed by heitoral or written test.
Their performances should be checked and erronddihe detected.

(v) Revise LessonAll errors in performance, knowledge and attitstieuld be corrected, in
a constructive manner. Do not hesitate to regiayniodel so as to clarify the point.

Posters and charts may be used not only to dedbmatdassrooms that lack colour or paints of
interest, but also to stimulate interest in thel@ag and learning of school subjects.

A poster/chart may be used to:

i. introduce

il. present; and

iii. review the topic or subject.

Regardless of when the poster/chart is used, tlenviog steps are essential:

1. Prepare the learners:You need to arrange the classroom before teaching.

2. Present the poster:The poster is an effective way of introducing aniepic. Display
the poster on an easel in a conspicuous placein @f the classroom.

3. Apply the information: After a brief introduction, explain the purpos&f the poster.
Throw a spotlight on the poster. Present the stepgopic. Each step or idea in a poster
is to be carefully presented to the learners iperorder. Tell and show each step, if
possible, correlate the poster with other visuadiemals.

4, Test the learners:Before the end of lesson, remove the poster taalistractions. Ask
the learners some questions immediately after this.

5. Review the subject or problem: If the test reveals misunderstanding, have reef b
review by reading each step or idea to the learners

7.0 REFERENCES AND FURTHER READING
Abimbade, A. (2006). Theory and Practice of Educal Technology. Ibadan: Spectrum Books.

Ibe-Bassey (1992). Principles and Practice ostructional Communication. Uyo: Dorand
Publishers.
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1.0 INTRODUCTION

This unit is designed to further sharpen yoult akd knowledge of classroom application of
audio-visuals. You are expected to further digestibformation and put into practice whenever
the opportunity arises. Welcome to another insgitnit in the series.

2.0 OBJECTIVES

At the end of this unit, you should be able to diéscthe procedure for effective utilisation of
audio visual media in the classroom.

3.0 MAIN CONTENT

Just like other family of media, there are estéiglissteps to be taken by the teacher in order to
maximize the potentials of audio-visual media.

3.1 Classroom Utilisation of the Television

The utilisation of television programme requipegper preparation. There is need for you to
secure all the scripts and all other related padimaterials that will be used for the broadcast.

This is essential because it will guide you and &lgo be of help to the learners in the follow up
activities after the broadcast.

To obtain the best result, the following steps $thdne followed:
0] Prepare the learners:The interest of the learners should be arousedatdahey will get

as much as possible from the broadcast. Expldineim the important points to observe
in order to gain the best of the broadcast.
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(ii)

(i)

(iv)

(v)

3.2

Present the television programme: The television should be switched on at thecexa
time of the broadcast. Learners should note thportant points during the broadcast and
you should allow the learners to complete theiesot

Discuss the Subject/ Topic: Immediately after the broadcast, the topic #hbe
discussed. Each learner should be allowed to oreatieas they didn't understand in the
broadcast. Itis important that you guide the uiston and also summarise the lesson.

Test the learners:There is a need to evaluate the learners in doddiscover learners
weakness and errors on the televised subject.

Review the topic:There is need to review the televised topic byieflorder to correct
all weaknesses or errors observed from the te$he television programme can be
replayed if recorded.

Classroom Utilisation of Vide Tape Recorder

The effective utilisation of video recorder invadvne following:

(i)

(ii)

(iii)

(iv)

3.3

Prepare the Class:This involves arranging the seats and placingethepment properly
for optimum recording and viewing.

Test equipment: There is need to test and adjust the equipmentdéfie programme
starts. Everything should be in perfect workingditions.

Presentation: There is need to introduce the topic, describetwieprogramme covers
and the important things to be learnt from tpeogramme should be stressed. The
presentation should be done on video and the leash®uld watch and listen attentively.

Evaluate the learners:The class teacher should arrange question andeasgssion for
the learners after viewing the programme. Rewishould be done based on the
feedback of learners' assessment.

Classroom Utilisation of Computer-Assisted Instrucional Programme

In order to utilise the programme effectively, tbbowing should be observed:

- All the sockets and systems to be used shoulddted¢o ensure that they are in
perfect working condition.

- Provision of enough system in a conducive atmospher computer laboratory.

- The seats should be well arranged with each leama&ismall group of learners
facing the computer terminal.

- The teacher needs to explain to the learners wleabpic is all about. There is
also the need to motivate the learners to learn.

- Presentation: The topic is now presented via timepeier. The teacher may be
around to observe them and assist them if necessary
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Self Assessment Exercise

Mention and explain the procedure for effectiveljising television and video tape recorder for
classroom instruction.

40 CONCLUSION

From the interaction with the content as presemmedis unit, you must have further sharpened
your skill and knowledge of classroom applicatidraudio-visuals. The expectation is that you

would further digest the information and put intagiice whenever the opportunity avails itself.
Remember the saying—practice makes for perfectibn

5.0 SUMMARY

The procedures for effective utilisation of audisuals were analysed. Audio-visuals are very
useful for enrichment and supplementary teaching.

6.0 TUTOR MARKED ASSIGNMENT
How would you get your students to make use of atioical television programmes?
Answer to SAE Question

The utilisation of television programme requipesper preparation. There is need for you to
secure all the scripts and all other related padimaterials that will be used for the broadcast.

This is essential because it will guide you and &lgo be of help to the learners in the follow up
activities after the broadcast.

To obtain the best result, the following steps $thane followed:

0] Prepare the learners:The interest of the learners should be arousedatdahey will get
as much as possible from the broadcast. Expldineim the important points to observe
in order to gain the best of the broadcast.

(i) Present the television programme: The television should be switched on at theexa
time of the broadcast. Learners should note thportant points during the broadcast and
you should allow the learners to complete theiesot

(i)  Discuss the Subject/ Topic: Immediately after the broadcast, the topic #hbe
discussed. Each learner should be allowed to meatieas they didn‘t understand in the
broadcast. It is important that you guide the wston and also summarise the lesson.

(iv)  Test the learners:There is a need to evaluate the learners in doddiscover learners
weakness and errors on the televised subject.
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(v) Review the topic:There is need to review the televised topic byieflorder to correct
all weaknesses or errors observed from the te$he television programme can be
replayed if recorded.

The effective utilisation of video recorder invadvine following:

0] Prepare the Class:This involves arranging the seats and placingetheépment properly
for optimum recording and viewing.

(i) Test equipment: There is need to test and adjust the equipmentdéie programme
starts. Everything should be in perfect workingditions.

(i)  Presentation: There is need to introduce the topic, describet Wieaprogramme covers
and the important things to be learnt from tpeogramme should be stressed. The
presentation should be done on video and the leash®uld watch and listen attentively.

(iv) Evaluate the learners:The class teacher should arrange question andeasgssion for
the learners after viewing the programme. Rewishould be done based on the
feedback of learners' assessment.

7.0 REFERENCES AND FURTHER READING

Butler, D. and Sellbom, M. (2002»-Barriers to adopting technology for teaching aradrend.
Educause Quarterly, 25 (2) pp. 22 — 28.
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1.0 INTRODUCTION

Today, we cannot deny we live in a technologicatlyand technology is rapidly changing our
world and the way we live. It is almost impossitdégnore the pervasiveness of information
technology within education as technology has becamaluable resource to educators.

The computer as a tool for students and teachest igoing to disappear from our world; not
from business, not from home use and not fromthed. Yet even with that knowledge many
teachers are still concerned and uncomfortabiéh fimding ways in which a variety of
technology-based experiences can expand and enheted is happening in their classrooms
(Butter and Sellbom, 2002).

In order to alleviate these concerns and discomftite learning community made up of teachers

and students need to find new ways of working laathing together. These changes are not
easy though, butit isimportant for the schadrinistration to provide the time, support and
infrastructure necessary for teachers to explared experiment with the range of ways the
technologies can be woven and integrated intoched environment and curriculum.

2.0 OBJECTIVES
At the end of the unit, students should be able to:
€)) identify variables that are very important wlngganising the curriculum;

(b) identify main problems of curriculum organisat
(c) discuss the problems of curriculum organisatieing a particular type of organisation.
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3.0 MAIN CONTENT
3.1  Curriculum Organisation: Its Nature

Curriculum organisation apart from being compled diificult requires the application of such
variables as the nature of knowledge, child groaviti development and learning theories.

In organising the curriculum, logic of the sultjpratter and psychological order of learning
should be considered.  Thus, the learning comtél be organisedina way thatvariety of
behavioural objectives such as the acquisitioneof way of thinking and relevant attitudes are
developed. Also, the content should be organiedtat the basic principles are acquired by the
learner.

According to Taba (1962), the problem of curricularganisation is of two dimensions:

Q) Organisation of content;
(2) Organisation of learning experiences.

For logical organisation of curriculum, the camitand the list of subjects and topics will be
involved, while the psychological organisation ifwes the sequence of topics and learning
experiences. Thusra typical curriculum framework not only list thebgects and the topics to
be covered, but also indicates a sequence for tbpsm.

The following three main factors have been idesdifas problems of curriculum organisation:

Q) Sequence
(2) Cumulative learning / continuity
3) Integration

SequenceThis deals with the vertical arrangement of thetent and materials into some sort
of order. It deals with—what follows what and why In sequencing, the following could be
involved:

)] Arrangement in form of simple to complex. rdexplosion of the content is the primary
concern. Such subjects like chemistry, biologymetry can be arranged by using this
format.

(i) Arrangement based on pre-requisite learninthis principle is based on the fact that the
learning of a particular conceptata loweelef sophistication will lead to the
understanding of another concept at a higher lex&lbjects with laws and principles fall
into this category e.g. physics, geometry andngnar. For instance, the theorems in
geometry bear a particular logical relationshipme another.

(iii) Sequences from whole to the part. Heras ppdssible to start from a global content to a

specific one e.g. geography. For instance, stgdaetintroduced to the globe, learning
time and seasons.
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(iv)  Chronological sequencing. Facts and idesggecially in history and literature are
arranged in terms of sequence. Apart from tlev@b sequencing mode, learning
experiences could be arranged in different ordelifitulties. Such arrangement could
be:

known to unknown

simple to complex

familiar concept to unfamiliar ones

concrete to abstract

analysis of concrete experiences to developamgglisations.

PO T®

Cumulative Learning / Continuing: This refers to how learning materials progreslgiv
increases in terms of volumes of contents, levalostraction and precision required in using it.
For instance, the following could be in order ofredative learning:

€)) Extended and Nuclear families — primary school
(b)  Structure and function of the family — secondaryost
(c) The homes as a socialising agent — higher ingiitsti

Cumulative progression can be applied to all lesgri cognitive, affective and psychomotor-
thinking, attitude and skills. Cumulative leargi leads to more mature understanding, more
penetrating analysis and deeper insight.

Integration: This deals with the application of facts and ppies from one field to another, in
order to show their relationship. For instarsmme areas in mathematics can enrich the
perceptions gained from the study of physicsntedration does not recognize boundaries,
fragmentation and compartmentalization of knowledge

In using integration as a concept or organisatwn,principles are involved:

(1) Horizontal Relationship: There is horizontal telaship of the various areas of the
curriculum to each other. For instance, sutdtiomship can be found in biology,
physics, earth science and chemistry. Thisdhs$d the organisation of science
curriculum into integrated science. Also, thiatienship between such disciplines as
history, sociology, religious knowledge, econonties led to the design of a curriculum
known as social studies.

(2) Vertical relationship: This shows the sequencengieanent of content from one level to
another.

3.2 Types of Curriculum Organisation
1. Subject or Discipline centred curriculum: This curriculum organisation has to do with
departmentalization of subject matter and emphssiseunderstanding of key concepts

in each subject, and of a particular way ofnkimg about these concepts and of the
structure of the relationships of the subject pliysical and health education.
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The fused subject-centred curriculum: This is arson of the subject or discipline-
centred curriculum that is more or less the samegood example is mathematics as a
subject which can still be subdivided into angtic, trigonometry, calculus, algebra,
geometry suggests that there could be fusion wjttshone subject.

This represents the school educational programrhestadies. It is concerned with
orderliness; each subject has its own design artdade Since this kind of organisation
emphasises cognitive development, its critics haaad that this may encourage parrot
learning whereby learners just merely memorizesfamincepts, generalisations without
adequately caring for such material that caiitaie the development of initiative,

creativity and such other learning experiencesfoultured person.

The subject-centred curriculum organisation & toldest, dating back to classical
curriculum of the medieval periods. When areoiger takes a specific subject e.g.
social studies, he/she ensures that he/she cdl/tie anportant areas of the structure of

the given society and masters that which takes caf the full scope of education.
According to Taba (1962)the essence of subject organisation is that ibfedl a logic of

the pertinent discipline — that is, both the cohtard the learning experiences related to
acquiring it are divided and are organised by thygcl of the respective subject areas.

The Broad Field Curriculum: The Broad field curriculum is intended to enamge
interdisciplinary approach to learning. With thigianisation, such subjects like history,
geography and civics combined into social studkesading, spelling, composition and
handwriting are combined into language arts whilgsics, chemistry, biology and other
science subjects are combined into integrated seien

The actual merits of this curriculum design inclulde permission of greater integration
of subject matter and a broader coverage and aticsvaf the elimination of excessive
factual detail which seemed necessary when the ohgtudy were laid out in smaller
segments.

The broad field curriculum has come under fire.opte have argued that the organisation
has always been in theory and that rather thargksinnterdisciplinary approach, more
often than not, it has been a multidisciplinadesign. For example, a historian by
previous training who finds himself/herself in sigtudies may tend to be influenced by
history in his teachings. The same thing couldarmn integrated science teacher who
has his/her previous training in physics, chemistrpiology.

Spiral or Integration Curriculum: The idea is from Jerome Bruner. Literallgpiral’
means a curve formed by a point winding roundrdreeand getting always closer to or
further formit'. The idea is hypotheticaltile sense thatit assumes that an earlier
learning should make a later one more easily utatgdls if the same idea is concerned

with; provided such an earlier learning has takam of the learner's age and ability.

Since Bruner's emphasis is on the structure kobwledge, he opines that going by
Piaget's stages of intellectual development, adakilcapable of learning a well graduated
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part of a body of knowledge. If one respects thgswof thought of the growing child, if
one is courteous enough to motivate him/her, thenpossible to introduce him/her at an
early age to the idea and styles that will make/lneman educated person later in life.

3.3 The Core Curriculum

Basic to core curriculum organisation is the redion that fragmentary method of knowledge
acquisition and distribution has more to be desirddherefore, core curriculum is an attempt to
unify and integrate learning experiences suchttiexe will be an end to piecemeal learning.

It also attempts to provide answers to some spctdllems having considered the social role of
education and having analysed such social fumgtio Since individuals live and make up the
society, their interests and needs are therebytedee of.

Core curriculum has characteristics which are dgdda it and distinguishes it from other forms
of curriculum organisations. These include amothgis:

0] its emphasis on social values, that is, it takes oawhat is of significance to any given
society;

(i) it focuses on problems of social living, its stiretis fixed by broad social problems of
themes within the society;

(i)  core curriculum represents core areas general education which are required of all
learning such that everyone undergoing a pdatic programme hasa common social
academic orientation, thus fostering same sociagnation.

Self Assessment Exercise

1. Identify the variables that are very important wioeganising the curriculum.
2. How are the variables mentioned above affectdabth spiral and activity-oriented
curricula?

40 CONCLUSION

Curriculum organisation though complex, requitesdpplication of such variables as: the
nature of knowledge and theories. The logical cisgdion involves the lists of subjects/topics

and the psychological organisation, which involiressequential arrangement of these topics
and learning experiences.

Thus, the following three main factors have be@midied as the problems of curriculum:
(2) sequence

(2) cumulative learning — continuity
3) integration.
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5.0 SUMMARY

In organising the curriculum, the following typefsonganisation have been identified: subject or
discipline-centred curriculum and core curricujumoad-field curriculum, spiral or integrated
curriculum and experience or activity curriculum.

6.0 TUTOR MARKED ASSIGNMENT

What are the main problems of curriculum orgatiim?  Discuss these problems using a
particular type of organisation.

Answer to SAE Question

1. Inorganising the curriculum, logic of the bgct matter and
psychological order of learning should be considere

2. Spiral or Integration Curriculum: The idea isfrom Jerome
Bruner. Literally_spiral' means a curve formed by a point
winding round a centre and getting always closeartturther
form it'. The idea is hypothetical in the sensattihassumes
that an earlier learning should make a later anere easily
understood, if the same idea is concerned withyigeal such
an earlier learning has taken care of the le@age and
ability.

Since Bruner's emphasis is on the structure of kedge, he opines that going by Piaget's
stages of intellectual development, a child is bépaf learning a well graduated part of a
body of knowledge. If one respects the waystbbught of the growing child, if one is
courteous enough to motivate him/her, then it ssgae to introduce him/her at an early age
to the idea and styles that will make him/her ancated person later in life.

7.0 REFERENCES AND FURTHER READING

Butler, D. and Sellbom, M. (2002)-Barriers to adopting technology for teaching arairend.
Educause Quarterly 25 (2) pp. 22 — 28.
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1.0 INTRODUCTION

Of recent, there have been cries about the weakri¢lse school system and in particular, the
inadequacy of the school curriculum. In develgpithe curricula therefore, the influence of
many sectors of the society should be taken intsiceration.

In order to take care of these different interestsre way is to provide opportunity for them so
that they are made to participate in curricutlenelopment. Therefore, in developing a
particular curriculum, the administrators, teach#re general public, learners, industrialists and
the academics should participate (Ivowi, 1997 aadd) 1998).

2.0 OBJECTIVES

At the end of the unit, you should be able to:

@) identify the participants in curriculum development

(b)  state the specific roles of participants in cudiou development; and

(© explain the reasons why it is necessary thatadum development activities should
extend to people outside the school system.

3.0 MAIN CONTENT
3.1 The Administrators
The administrators coordinate curriculum plagnimat the state and national levels. In some

cases, officials of the Ministry of Educationpi@pare some programmes without inviting
outsiders. Such programmes might not be apprepaiatl suitable, since most ministries may
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lack the experts in curriculum. However, whatasd at the national level is for the ministry to
invite experts from several places — universitiesearch centres, secondary schools and states
ministries of education to participate in the @ulum development. For instance, the
development of the national curriculum for Juniec&ndary Schools involved participants from
all the institutions mentioned above.

3.2 The Teacher

The teacher can be invited to participate in cutum development either at the national, state or
local level. This participation is necessary baesilne teacher at any point in time is the life-
wire of any curriculum programme. They organisephogramme at the school level.

At times, the school can organise her own cumiicul in some areas. For instance, before the
development of the national curriculum, such afik@s gardening, crafts or handiwork and
music were planned by the school. With the presend in curriculum development, it is the
teacher that could select the necessary learnipgriaces for action in the classroom.

However, the problem in Teachers' prepared culuiou is that each teacher has interest in
his/her field of specialization other than in thehildren or the community in which they teach.

Again, today's teachers who are teaching in thal mmeas of developing countries in most cases

live mostly inurban areas. Since they doliwet in the communities where they teach, they
might not be able to design appropriate programnselect appropriate learning situation for

that particular society.

3.3 The General Public

Every member of the public either as parent¢aremployers has a stake in ensuring the
success of any curriculum programme. Membershe public pay tax whichisone of the
sources of revenue for financing education.

It is universally acknowledged that the school hgkto the general public. With this in mind
therefore, the values which the general public eémbe included in the curriculum could be so
done in order to improve the relationship betw#sen school and the community.  Another
aspectis that even atthe implementation levekmbers of the public can become resource
persons. Roadside mechanics and other artisaft lm®unade use of, in the implementation of

a particular programme. One question that can liemee asked is, how do the general public
participate in developing a particular programme?

This is done through Parents/Teachers Associatiegtings. For instance, some parents may
want some particular subject taught to their ckidr This could be done through necessary
arrangement amongst members.  This kind of requitts enrich the school‘s programme of
studies.

Parents can also ask in a meeting why it has biéfeautl for the school to be involved in some
school sports and clubs activities. This in essewill affect the programme of activities of the
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school. Such a discussion like the need foe tthild to get employment after schooling  will
surely affect programme of studies.

3.4 The Learners

In developing a particular curriculum, the natuoé the learner is one of the factors to be
considered. Therefore, their participation canobrthe curriculum.  As far as their nature is
concerned, the content to be imparted and the aagsneans of imparting the content should

be modified to be in line with their nature. Thaighe implementation level of the curriculum,
strategies to be employed should be tuned towardsrstanding the conceptand principles
(Amadi, 1990). Students’ representative counail @so influence curriculum development by
asking the authorities to include some subjectctvities as part of things to be learned.

3.5 The Universities

Within the universities, there are curriculum perts. Thus, with their expertise, they can on
their own develop curriculum. For instance, @ign science programme in Yoruba was
developed by experts from the (Obafemi Awolowo énsity) University of Ife. In developing

any curriculum therefore, whether ministry-basedtterwise, the experts from the universities
are always involved (Adeyemi, 1995).

Self Assessment Exercise
Identify any three participants in curriculum dey@hent and state their specific roles.
4.0 CONCLUSION

The roles of the participants in curriculum devehlgmt are quite enormous and very important.
Failure to integrate them in the developmenttbe curriculum may spell doom for the
curriculum right from the onset. You are thereftwr&ote that success or failure of a curriculum
either at the development stage or at the impleatient stage may not be attributable to just one
monocausal, but multicausal factors.

5.0 SUMMARY

The dynamic nature of the society and the currgeteést generated on curriculum development
has made it necessary for some individuals andpgrtutake part in it. The participants are:

(2) The Administrators
(2) The Teachers

(3) The General Public
4) The Learners, and

(5) The Universities

Each of these participants has their specifiestd perform and some problems militating
against their effective participation.
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6.0 TUTOR MARKED ASSIGNMENT

Why is it necessary that curriculum developmentvdigts should extend to people outside the
school system?

Answer to SAE Question
The Administrators

The administrators coordinate curriculum plagnimat the state and national levels. In some
cases, officials of the Ministry of Educationpi@pare some programmes without inviting
outsiders. Such programmes might not be apprepaiatl suitable, since most ministries may

lack the experts in curriculum. However, whatosid at the national level is for the ministry to

invite experts from several places — universitiesearch centres, secondary schools and states
ministries of education to participate in the aulum development. For instance, the
development of the national curriculum for Juniec@ndary Schools involved participants from
all the institutions mentioned above.

The Teacher

The teacher can be invited to participate in cutum development either at the national, state or
local level. This participation is necessary baesillne teacher at any point in time is the life-
wire of any curriculum programme. They organisephogramme at the school level.

At times, the school can organise her own cumiicul in some areas. For instance, before the
development of the national curriculum, such afikas gardening, crafts or handiwork and
music were planned by the school. With the present in curriculum development, it is the
teacher that could select the necessary learnipgriaces for action in the classroom.

However, the problem in Teachers' prepared culuiou is that each teacher has interest in
his/her field of specialization other than in thehildren or the community in which they teach.

Again, today's teachers who are teaching in thal mmeas of developing countries in most cases

live mostly inurban areas. Since they dolivet in the communities where they teach, they
might not be able to design appropriate programnselect appropriate learning situation for

that particular society.

The General Public

Every member of the public either as parent¢aremployers has a stake in ensuring the
success of any curriculum programme. Membershe public pay tax whichisone of the
sources of revenue for financing education.

It is universally acknowledged that the school hgkto the general public. With this in mind
therefore, the values which the general public eémbe included in the curriculum could be so
done in order to improve the relationship betwi#en school and the community.  Another
aspectis that even atthe implementation levekmbers of the public can become resource
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persons. Roadside mechanics and other artisatd lmemade use of, in the implementation of
a particular programme. One question that can liemee asked is, how do the general public
participate in developing a particular programme?

This is done through Parents/Teachers Associatiegtings. For instance, some parents may
want some particular subject taught to their ckidr This could be done through necessary
arrangement amongst members.  This kind of réquéls enrich the school's programme of
studies.

Parents can also ask in a meeting why it has biéfeautl for the school to be involved in some

school sports and clubs activities. This in essewdl affect the programme of activities of the

school. Such a discussion like the need foe tthild to get employment after schooling  will
surely affect programme of studies.
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1.0 INTRODUCTION

Curriculum implementation could be describedh&sways and means by which the designed
programme is being translated at the classroonm (Bagla, 1998).

The procedure, by which this is done in most coestespecially developing ones, has not been

in line with what curriculum experts envisage. Kwmtance, there are two stages of curriculum
implementation — pilot or trial testing stage aathtimplementation or installing stage. In some
developing countries, the pilot stage is omitteddioe or all the following reasons:

@) Government insensitiveness to the need totésés the curriculum.
(b) Financial constraints.
(© Lack of experts

For curriculum implementation to be successfulahkpilot and installing stages, the following
should have been adequately developed or madexblail

@) Learning units and textual materials.

(b) Infrastructure, facilities and equipment.

(c) Evaluation strategy for the programme, esplgcad the pilot stage.
2.0 OBJECTIVES

At the end of the unit, you should be able to:

@ Explain curriculum planning and implementation

(b) Discuss the reasons why some developing desrdo omit the pilot or trial testing stage
of the curriculum implementation.
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(c) Identify things that should be made avdédor any curriculum implementation to
succeed.

3.0 MAIN CONTENT
3.1 Developing Units and Textual Materials

For curriculum implementation, the first task tofaeed is that of developing units of study that

can metamorphose into textual material. The falhgwsteps for planning a unit, recommended
by Taba (1962) cited by Ivowi, (1997) could be reigal as adequate.

D Diagnosing needs: here the curriculum develajantifies the problems, difficulties and
conditions of individuals for whom and the socitgywhich the units of the curriculum
are being developed.

(2) Formulating specific objectives: objectivesrmulated should contain materials from
each of the following:

€)) concepts of ideas to be learned;

(b) attitudes, feelings and other emotional digposs that could be developed,;
(© thinking mode to be reinforced, strengthenethitiated.
(d) skills and processes to be acquired.

(3) Selecting content: in developing a unit, tinsttask is that of writing out the topics. This
represents the selection of basic ideas. The sisleauld be significant, valid and
learnable.

(4) Organising the content: here, the contentsilshioe arranged in a logical and sequential
order.

(5) Selecting learning experiences: this isc@n of learning activities at the classroom
level.

(6) Organising learning experiences: learningivaies should be organised in sequential
order.

(7) Evaluating: the evaluation of the units imséd on the stated objectives. However, a
continuous assessment built into the instructipnatedures could be better.

(8) Checking for balance and sequence: after cetingl the outline for a unit, the next is to
check for balance.

You should note that the house-style of develmpmof course material in the National Open

University of Nigeria follows the eight steps afnit development as recommended by Taba
(1962).
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3.2  Total Implementation or Installing Stage

This is the stage at which designed programrmaentioduced into or installed in schools.
However, the following are considered before samckexercise is embarked upon by the
government or her agents:

€)) Assumption made for total implementation.
(b) Evaluation and introduction of the programmi ischools.

Before introducing the programme into schools,dbent for such an activity should have
consulted the curriculum developer on the inpstia®ed to be in place. For instance, the
curriculum expert should be consulted to evaluagefollowing for total implementation:

(1) facilities and infrastructure — extent of adequacy.
(i) teacher — availability in quality and quantit
(i) instructional materials — extent of availlty.

3.3  Making necessary facilities, infrastructures and egipment available

Curriculum cannot be adequately implementedauth the availability of necessary
infrastructures, facilities and equipment (Amad9Q). For instance, if curricula are developed

for physics, chemistry or biology, it is necessarprovide laboratory facilities and equipment

needed for implementation. Failure to do twald lead to non-achievement of the intended
objectives.

3.4  Training of Teachers

No matter the amount of inputs — infrastructurailfées and equipment on a programme, such

is bound to fail, if teachers in quality and qugnéire not provided for the implementation of the
programme. Therefore, in order to achieve thenitled objective, teachers to implement the
curriculum at the classroom level should be appabglly trained. For instance, one of the major
reasons affecting the implementation of Integr&e@nce and Social Studies in schools is that
of the teaching staffs. In most cases, teacheogotidgy, physics, chemistry, home economics
are made to teach the subject. Also, teacherstfrit, economics, geography, religious studies
are made to teach social studies.

However, research findings have established tHasarieachers are specifically trained for the
subject (integrated science and social studies)intended objectives might not be achieved.

3.5 Planning Evaluation Strategy for the Programme
Once a curriculum has been developed, stratégieevaluating it during the implementation
period should be planned. In fact, the trial oinany programme should continuously be

accompanied by evaluation to making sure thatritended objectives are achieved. Some of
the areas that can be evaluated include the faligwi
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0] Textual materials
(i) Facilities and equipment

(i)  The learner: his/her cognitive, affectivand psychomotor achievements in terms of the
curriculum he/she has been exposed to.

(iv) The teacher: his/lher competency for angakgion towards the subject. Analysis of
method of teaching being employed.

(v) Administrative problems.
3.6  Stages of Curriculum Implementation

There are two main stages for curriculum imm@atation. These according to Amadi (1990)
and Adeyemi (1995) are:

(1) Pilot or trial —testing stage.
(i) Total implementation or installing stage.

The Pilot Stage

This is the stage at which the designed curricidtwuld be trial tested to making sure that the
stated objectives are achieved, ideas are toed modified and retried. At this stage, few
schools are selected. For instance, if the pibmeswill cover the whole country like Nigeria, a
school per five local government areas or all teddfal Government Secondary Schools in the
country can be selected. These schools shouldavépd with the necessary inputs in terms of

human and materials resources. For a sciencegmoge e.g. integrated science, apart from the

textual materials, laboratory facilities and aceely trained teachers should be provided, the
teacher — pupil ratio should be in line with wratecommended in the design of the programme.

This stage could be said to involve the following:

@) Situation Analysis and the Determination ofrigiBehaviour: Before introducing a new
programme, critical analysis of the present sibmain terms of the current practices,
procedures and policies should be done. idfat social studies programme, the
evaluation should determine the status of textusknal, classroom practices and level
of students‘ achievement in the subject befohe tintroduction of a new programme.
This, in essence, leads the curriculum developantevaluation process of the situation.

Consequently, he/she identifies variables of th@riculum implementation for which
he/she intends to determine the entry behaviour.

(b) Transactional Activities and Guided Orientatevaluation: This section of curriculum
development deals with the various kinds of intBoms and activities that take place
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during the development and presentation of thessarg inputs — instructional materials,
the teacher, and the facilities are put into eifectise and are periodically evaluated.

(c) Decision for Trial Implementation of the gramme: For decisions on total
implementation to be made, the curriculum dewlspafter various modifications and
retrials in the areas of textual materials, teactaining, teacher-material, pupils
interactions and so on, should feel satisfied tivafprogramme is ready for introduction
into schools. This does not mean that the ongeuaduation will stop at this stage.

Self Assessment Exercise
What strategies are involved in curriculum impletagon?
4.0 CONCLUSION

Curriculum implementation is a critical stage ie tlealization of the objectives for which the
curriculum was designed. At this stage, all dsaamust be on deckto making sure thatthe
curriculum is implemented according to the envisagession of the curriculum developers.

The teacher who acts as the direct implementedreo€tirriculum at the classroom level should

make sure that he/she understands the objectivtbe alirriculum to be implemented very well.

He/she should be able to demonstrate masterythefknowledge of the curriculum contents
which are broken down into topics, units, modusefieme of work, lesson plan, and lesson note.

An effective implementation of the curriculum cdiis the selection and use of appropriate and
adequate instructional materials. It becomes iatpes for the teacher to be highly methodical

and be sensitive during the delivery of thedess Appropriate learning experiences must be
selected and integrated if the curriculum is toi@ahthe purpose for which it was designed. It
should be equally stressed that the integratidrodi formative and summative evaluation in the
process of implementing the curriculum is highlgesgial.

5.0 SUMMARY

Curriculum implementation is summarised as the veaygsmeans by which the designed
programme is being translated at the classroon.le¥&o major activities are compulsory in
the proper implementation of the curriculum. Thaeepilot or trial testing and total
implementation or installing stages. For the aulim to be effectively implemented, necessary
human and non-human resources needed for the ireptation should be provided.

6.0 TUTOR MARKED ASSIGNMENT
(@) What do you understand by the term curricuilnplementation?
(b) How does curriculum implementation differsrfra@urriculum design?

(c) Justify the statement thatthe teacher is the key element in the successfieimentation
of the curriculunh
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Answer to SAE Question

Once a curriculum has been developed, stratégieevaluating it during the implementation
period should be planned. In fact, the trial oinany programme should continuously be
accompanied by evaluation to making sure thatrttemtled objectives are achieved. Some of

the areas that can be evaluated include the faligwi

0] Textual materials

(i) Facilities and equipment

(i)  The learner: his/her cognitive, affectivand psychomotor achievements in terms of the
curriculum he/she has been exposed to.

(iv) The teacher: his/her competency for aispgakition towards the subject. Analysis of
method of teaching being employed.

(v) Administrative problems.
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1.0 INTRODUCTION

Simulations of neural models are valuable témis researches and students in neuroscience.
They provide insightsin complex and dynamicogassses that could not be generated by
laboratory experiments alone. For researchergdeting and simulation are indispensable
methods for theory building, prediction, hypotikegesting, and hypothesis generation. For
students, simulations provide new opportunitiegabactive exploration on neural mechanisms.
Students can experience dynamics and complexity neural processes ina way hardly
achievable in laboratory courses alone. Even thdagic neural principles, like the generation

of action potentials, are accessible by relativaimple experiments for students — an action
potential simulation offers much more explorableapaeters and allows a much more profound
knowledge on the topic. Hence, for students Rtrans can be an illustrative and interactive
learning media.
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Teachers are faced with the problem to presenilations that are suitable for students,
especially for novices in the field. A common wag introduce simulations in neuroscientific
teaching isa direct mapping of research saoatinvolving simulations into classroom
situations. This is not necessarily appropridte all students. Many students have much less
background knowledge notonly inthe neurogdien domain but also in procedural and

intuitive aspects necessary fora successfulagin of experiments. Hence, they need a

specific access to simulations that include arrucsibnal embedding. A closer look at findings

from educational research reveals some perspedtvassuccessful integration of simulation as
interactive learning media.

In empirical educational research the use of sitraalaas an education tool is associated with

learning about complex processes (which ared toar verbalize for teachers) as well as
exploration and active learning. These conceptsabsumed as discovery learninge(Jong &

van Joolingen 1998Williams 2003), directly supporting the acquisition of intuitikeowledge

( Swaak & de Jong 2001 Swaak and de Jong, characterize learning withulsitions to be "

[...] always a combination of concept-driven withction-driven and perception-driven
processes" and that "especially the action-drivehggerception-driven elements [...], which are
partly implicit, lead to intuitive knowledge" (p88). Especially the fact that neural information
processing is much easier to demonstrate by atmalthan by verbalization is motivation
enough for many teachers to use simulation abusitrative and interactive tool for learning
neural concepts. Moreover, especially for novigarners, many neuroscience teachers see a
main learning target in getting a feel for the dimtion and the simulated system.

To facilitate the use and integration of simula$i as educational tool, educational research
offers approaches of cognitive scaffolding for dssery simulations, e.g. based on instructional
components like expository instruction, model pesgion, assignments, explanation (Jong
2006 ) to support the intuitive learning process. Tkkembination of explorative and, hence,
interaction based simulations and their cogniteafelding is also known as guided exploration
or guided discovery learningeutner 1993 de Jong 200%[1]. Horstmann and Lorenz have

developed a related framework of educational Etrans for neural information processing
(Horstmann & Lorenz 1999Lorenz et al. 2004. Additionally, they add features like interactive
and dynamic model representations by combiningaadriven and perception-driven elements

within one interface, as well as the systematidagtion path of a simulations parameter space.
The following sections describe strategies aexhmples for the design and integration of
simulations in neuroscience teaching exemplifigd different types of educational use of
simulations as well as by concrete curriculataneples. Basic principles will be revealed,
applicable to all areas of scientific educatiéimstly, a closer look at different educational
approaches to simulation in the neurosciences gesva classification of different learning
objectives, target groups as well as educatiomalimstructional prerequisites. A specific
example of an educational simulation is given, aiimg some basic instructional principles for
creating explorable interactive media as explaya tools. Secondly, possibilities of curricular
integration are introduced as examples of betthrical and instructional perspectives. The
examples cover a specific e-learning environmentdoricular integration of scientific tools and
media as well astwo examples of practicatses atthe Master- and Bachelor-level,
respectively.
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2.0 OBJECTIVES
At the end of this Unit, you will be able to;

» explain the term simulation

» discuss the educational values of simulation

» describe the various types of simulation

* note and explain the scientific approach to theptido of simulation

* demonstrate how simulation could be integratedl iné teaching and learning of
neuroscience

» discuss the limitations of simulation as a teaclsingtegy

3.0 MAIN CONTENT
3.1  Educational Approaches to Simulation in Neuroscierne Teaching

Simulations became an accepted powerful explanaotyin neural and cognitive sciences to
analyze the complexity and dynamics of neurfarmation processing models. In courses on
neural and cognitive sciences, students have agrégeneous background knowledge within
the continuum of computationally sophisticateddmputationally novice. To face this problem,

at least two different approaches can be takersfoguon different skills to learn while working
with models and simulations and focusing on diffiétgpes of learning: intuitive learning, i.e.
getting a feeling for a given simulation and praged learning, i.e. learning how to simulate.

Nearly all approachesto the educational ussrofilations in the neurosciences emerge as a
byproduct of neuro-scientific simulations in resdarand are not a direct product of educational
research (for an overview, see this volume). Orfigmaapproaches in neuroscience teaching at
university level are inherently educational (Horatm & Lorenz 1999, Lorenz et al. 2004, Stuart
2008). Both approaches have been accelerated bysoeence researchers, without the help of
experts from educational research, and are trigiggyehe demand of educational tools for both,
simulations as a method (procedural knowledge)samdlations as an explanatory tool (intuitive
knowledge). This process evolves quite naturaihgesin universities research and teaching are
connected closely.

Observing educational praxis in neuroscience tegghhree different approaches to simulation
can be described: the scientific simulation appmpétee precompiled simulation approach, and
educational simulation approach. A closer lookhase different educational approaches to
simulation clarifies the differences in their leizg objective, their target group, and the
educational setting.

3.1.1 Scientific Simulation Approach
The easiest way for teachers to introduce simuiatino university education is to adopt the use

of simulations in science for the classroomydsearch, simulations are partof the sdienti
workflow (fig. 1a). Understanding simulations amsnputer based experiments leads to a

103



variation of the scientific workflow by drawing aientific simulation cycle (fig. 1b). A typical
educational scenario in computational neurosciemgsv develops instructional steps derived

from the scientific simulation workflow. This wajl@wvs students to reproduce and reflect the
work done by researchers to obtain useful dataymexd by simulation. Commonly, this process

is supported by a simulation tool, providing getned model units and data visualization

options. Organized as a practical course with ardynall number of participants, teachers can

reuse their research tools and examples and, isinvey, guide students in learning scientific

work.

Figure 1: (a) Circular scientific workflow, adapted from @¢kstmann 2003, p. 160): "(1) Theory:
system specification, problem analysis, hypothgsediction. (2) Design: methods,

experimental protocols, problem operationalisat{@h Experiment: concrete setup, preparation,
data acquisition. (4) Evaluation: data analystigtistics, conclusion, discussion”, having its
effects to theory building (1). (b) A scientifisimulation workflow can be derived from (a),
resulting in an adapted cycle consisting of (fpdel, (2) implementation (3) simulation (4)
evaluation, having an impact for further theordteznsideration (1).

The scientific simulation approach is applicabie a small group of advanced students only,
coming from computer science with a strong Baseural computation or future
neuroscientists with interest in gaining computaaicskills. From whatever knowledge domain
the students come from, employing this approaghbires a basic knowledge in applied
mathematics (e.g. differential equations and lirsdgebra) as well as computational (i.e.
programming) skills or even concepts (Yang 2001)midrical models have to be understood as
mathematical expressions and have to be implemamiedpecific programming language, in
some cases already simplified by providing a sicriplanguage, e.g. as in GENESIS (Bower &
Beeman 1998, 2005), in NEURON (Hines and Carnel@$¥) and some other tools (e.g. see
this volume). Students have to become familiahwhie graphical user interface (GUI) and
overall functionality of the respective simulatitmol, which may need some days of practice.
Furthermore, the scientific simulation approachunegs a basic knowledge of discipline-specific

(i.e. neural) principles, since the major learnafigective is to apply these principles to the
method of simulation.

From the students' perspective, the scientsimulation approach isthe most complex one. It
confronts students with simulations as a scientifethod, their development and application.
Students have to reflect each step of the sciemtifirkflow cycle just like a researcher. Hence,

the major goal of the scientific simulation eggch is to learn to design and implement a
neuroscientific model derived from theory or esiments, to explore the simulation
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(experiment) and to evaluate and interpret thenukition (evaluation). Students not only gain
content-related knowledge, i.e. neural principled eoncepts via simulation. They mainly learn
how to do science with simulation, exemplified lifie domain of neurosciences, by

implementing models and running simulations withiprofessional simulation tool. Hence, the

scientific simulation approach qualifies for proaesl computational skills not needed by most

of the students learning neurosciences.

Summary Scientific Simulation

Major learning Simulation as method in neural aadnitive sciences, scientific working.

objective Learner as author.

Advanced graduate level; background knowledgenathematics and neural
and/or cognitive sciences; computer skills; prograng skills (or at least large

Target group . ; . s . .
get group interest); interested in specializing for compiotadl neurosciences and/or
cognitive sciences.
sEedtltjizZtlonal Practical Course of several days duration, ~10 @paints, ~2 tutors.
Instructional Computer and scientific simulation software, masuhand-out with
setting instructions for creating models and simulationg®rt by tutors essential.

L\B/I/S;n learning Procedural knowledge, intuitive knowledge

3.1.2 Pre-compiled simulation approach

A first step into an educational transformation simulations as a knowledge resource isto
provide students with pre-compiled simulations prasly developed withina scientific
simulation tool or by providing Java applets. Faflag this approach, the design-step including

its knowledge domains can be omitted. Studentsloantly explore a simulation and evaluate
the obtained data. By omitting the design pargeitis without in-depth background but basic
knowledge in applied mathematics and programmiregime part of the target group. Instead of
reproducing the scientific simulation workflow, tlearning objective shifts tohow to explore
and interpret a neuroscientific simulation’ taitginsights in neural processes by using
simulations'. Hence, in the pre-compiled appro&drning shifts from the procedural
knowledge domain (technical perspective) to theitive knowledge domain (content-related
perspective).

Figure 2: Reduced workflow associated with the pre-compsieaulation approach. The part
_design’ or_implementation’, respectively, is omitted in thisnkflow (cf. Fig. 1).
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Nearly all common tools for computational negiesce or cognitive science support this

approach (GENESIS, NEURON, PDP++, SNNAP, Mafl,ab name only a few of the common
tools). By providing precompiled simulations, theed to learn about the functionality of a given
simulation tool is reduced to a minimum. Rathepleration of the behavior of the simulation
becomes the central learning objective.

Learning about the model before using the sitrarlacan hardly be omitted in this approach,
since many of the given tools neither provide salf-explaining model representation nor a
comfortable user interface. Parameters sometimastioebe varied by rewriting scripts rather

than by using clearly arranged parameter windéiesice, it is important for students to
understand the mathematical model representationcabe able to assign parameters in the
model to their representation in the programmingscTherefore, it is essential to discuss the
model in detail in the classroom before exploring simulation.

Compared to the scientific simulation approachctiea with pre-compiled simulations allows

the exploration of a variety of systems (mod&ldhe same amount of learning time. This
implies a shift in the learning objective as atfagtempt to use simulation mainly as scientific

media (content-related perspective) instead adfaentific method (technical / methodological
perspective). This development is shaped by tldeicagional simulation approach in the next
section. The effort for teachers in preparing searincreases, since they have to provide
previously implemented simulations. In some ca$dey may draw on simulations they have
already used in research.

Since this approach is based on the same toolegsévious approach, both approaches can be
combined in a given course.

Summary Pre-compiled Simulation

Major learning Working with simulations as explaorg tool; get a feeling for dynamic system
objective behavior; Simulation as learning media

Target group Advanced bachelor-level and mastastle background knowledge in neural
and/or cognitive sciences; basic computer skills

Educational  Practical course day - selective use betwedrexperiments possible, ~20

setting participants, ~3-4 tutors; also suitable for $e#frning; complete practical

course possible, demonstration in lectures andrsasi

Computer and precompiled simulations (running iergific software), hands-

out with instructions for exploring simulationdaaxplaining simulation

behavior. Support by tutors is essential.

Instructional
setting

'I[\;I/Slen IearnlngIntuitive knowledge, procedural knowledge
3.1.3 Educational simulation approach
In contrast to the previously described approaabescational simulations are self-contained

learning units that can not only be exploreactly (i.e. without or with minimum prior
knowledge), simulations are also embedded in anuictional context that is integrated in the

106



learning unit itself (and not provided by exterredources). This approach does no longer follow
the scientific workflow, since only the acti@mulation' and 'evaluation’ remain (fig. 3).
Educational simulations differ from educationallgused scientific simulations in being

originally designed for education. They highlighhslations as explorable media, focusing on

the phenomenology of a given model. The learnirjgative is to get a feeling for the simulated

system rather than learning about its formal dpsion or its implementation.

Figure 3: Educational simulation approach. Within this apptgdhe scientific workflow is not
only further reduced (cf. fig. 2) but instructiolyatmbedded in an e-learning environment, i.e.
enriched with contextual and instructional inforroatas well as equipped with special GUI
features, like model progression. For details sge t

Following this approach means re-designing satmms: It focuses no longer on scientific
functionality but on educational functionality. i§tapproach requires a high fidelity graphical

user interface (GUI) with reduced complexity, paimg an interaction model that leads to a self-
explaining sequence of user actions to obtain alatmon result. Furthermore, an instructional

design of simulations should be establisheide Imodel progression and model representation,
enriched with contextual information (backgrounawiedge, motivation for the model,

mathematical formulation) and instructional infotroa (i.e. how to systematically explore) as

well as integrated assignments. The results edecational units based on guided discovery

learning or guided exploration, that allow foeainer centred learning without technical or
mathematical barriers and, hence, are open forchroroader audience.

Summary Educational Simulation
Major learning Getting a feeling for simulationdaiiie simulated system; using simulation as

objective explanatory tool, simulation as learning tool.

Target group From first semester (Bachelor-level) and higherpbackground knowledge
required.

Educational Practical course day, ~30 participants, ~4 tyel-learning; complete

setting practical course possible; demonstration in lestared seminars.

Instructional Computer and educational simulation environmenpp8ut by tutors

setting beneficial

Main

type Iearninglntuitive knowledge, definitional (declarative) knledge

107



3.2  Example for Educational Simulations: the Rubin Progct

A special type of educational simulation for neundbrmation processing has been introduced

by the so-called Rubin project (Horstmann & Lord&889). Rubin is a Java-application-based
learning environment for authoring of, teachingnd learning with educational simulations. It
provides a prototype for an electronic textbookeolsn 6 chapters (neuron, networks, sensory
networks, motor networks, behavior, learning) vatinrently 50 educational simulations (see
also Ulrich, Lorenz, Pelz & Menzel 2005, incluglinlarge parts of chapter 6 as stand alone-
application). All simulations are based on a modghpproach mixing cybernetic system theory
and neural networks (for details see Cruse, 200&y mainly use a qualitative approach by
operating with relative units rather than wathtact physical units. The Rubin authoring mode
allows for the rapid configuration not only of thgucture and content of educational simulations
but also of functionality and GUI of the simtide itself. Additionally, all educational

simulations as well as the instructional approaaetbped in the Rubin project are re-usable .

3.2.1 Instructional Embedding

Educational simulations for the neurosciences aag bheen introduced by the Rubin project, are
structured simulations that require a minimaldgaound in computational and mathematical
skills both for the teachers and students. Thikissto the educational structure of the simulation
itself and its instructional embedding in contaftinformation. Whereas the structure of the
simulation includes educational strategies like deloepresentation and interaction, model
progression (or parameter reduction, respectiaatg) data visualization, the instructional
embedding is related to the overall structure tbe learning unit and the integrated contaixtu
information, like content-related subsumption adl a® instructions and assignment for learners.
To connect both, learning unit and simulation argertwined within a page structure (i.e. to
allow for model progression and a systematic exgbion of a given simulation) and additional
sub-pages, to provide related information fromed#ht domains on each page of the learning

unit (content-related, instructional, assignmentges). Figure 4 provides an overview of objects
constituting an educational simulation. The cosijpan of these objects leads to a
spatiotemporal educational framework for simulatias is illustrated in figure 5. This
composition can be reused as a template for autipthnis type of educational simulations.
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Figure 4: Overview of objects to construct an educationalusation for neural and cognitive
sciences. It combines structural elements, likeepand sub-pages (on the right), with one or
more simulation setups, each consisting of diffetgpes of elements (on the left). Each type has
implemented a general interaction model, guidireyekploration of a simulation.
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Figure 5: (a) Screen structure of educational simulatiorRubin. The simulation area (white)
consists of contextual information (text area) Hresimulation itself. (b) Sub-pages. One page

is divided each in four sub-pages, providing daptext, instructions for simulation handling,
assignments for simulation exploration and indieiduotes, made by students during learning.
Switches between sub-pages (click on the apprepsianbol) are possible while the simulation

remains visible. (c) The Combination of simulatamd page structure leads to a spatio-temporal
structure enclosing a learning path for one unit.

3.2.2 Simulation Interface and Interaction Model

The user interface to the simulation has implenteateinteraction model that combines pseudo-
realistic graphics (neuron, current inducer, ¢ssdope, and electrode) with a formal
representation of the neuron, called neuroid, &lpahich gives access to all model functions
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and parameters (fig. 6). A current generator isjearrent into the neuron and an electrode
measures the resulting voltage change in theubutiegion of the neuron, visualized by an
oscilloscope. The neuron representation is both, @lement and visualization element. As
visualization element, it shows the activity ofiet neuron by a color coded scheme (blue: low
activity — red: high activity). As GUI element theuron provides access to the neuroid, being a

model neuron consisting of a sequence of fanatdomains. The sequence of functional
domains defines the order of computation. Eacimctfonal domain is initialized with a pre-
selected function (e.g. input summation, activafinction, filter properties etc.). For each

functional domain a parameter window can be opepeviding parameters for the selected
function as well as alternative functions to sel&aillows students to completely reconfigure a

given neuroid. Each change in the model functipnalill be visualized in runtime by the
connected visualization tools, i.e. the oscilloscapd the neuron representation (color coded).
Additionally, relational plots can be integratdoly authors to visualize specific parameter
combinations (as shown in fig. 5 by plotting matius intensity | and corresponding neural
activity F(1)). The simulation can be startempped, reset etc. viaa simulation control panel
(below the oscilloscope)
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Figure 6: Simulation composition and interaction model @etails, see text).

This simulation setup is the basic template ofhausation-KIT for authors to rapidly create
educational simulations of this type. In princigech part of the simulation can be represented
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by author-specific visualizations. Authors can petimulations due to the described educational
simulation framework by configuration scripts. Thegn lock and unlock parameters from page
to page to provide only those functions and pararaghat are needed in a given step within the
learning unit and by this way guide students inlesipg the parameter space.

3.3 Curricular Integration - Instructional and Technica | Perspective

Curricular integration of interactive educationataia affects not only instructional settings but
also the technical basis by means of learning itpees .(see also Model DB, Morse 2008, this
volume) and learning management systems (LMS)nIbMS, complete course materials can be
collected and/or authored, stored (equipped wittadsta) and retrieved by students as learning
resource as well as by other teachers as rieusathing resource. Additionally, LMS offer
course communication tools ranging from messadorgm, and chat to wikis and blogs, to
support group learning. Based on modern edutatiechnologies LMS allow for the

integration of e-learning components into thditranal face-to-face learning ata modern
university. Recently, LMS are established technicfrastructure in universities world-wide.

Natural sciences can benefit from learning toolgnibggration in practical courses. These tools
provide practical course scripts, interactive ekpental setup descriptions (labeled images,
videos) and additional media for a better undedstenof how practical sciences works, e.g. by
combining wet experiments with simulations. Studeran upload their homework and protocols
and perform some electronically provided assignsient

Using standard learning environments as techb@&sis for integration of complex interactive
media in neural and cognitive science educateardtwo principle problems: Firstly, special
didactical approaches, like the above-mentiorestlicational simulation approach, can not be
integrated as such, but have to be re-orgarfezgd parallel sub-pages have to be serialjized)
which is merely a soft problem. Secondly, andllyar solvable, learning environments are
operating on standard formats and, hence, onlystipgegration of media that are delivered in
such a standard. This contradicts the overall aabrdo integrate and re-use scientific tools and
media, since these are mostly delivered in@n-standard, i.e. non-web-standard,
implementation. Especially simulations, where stendard exists (Cannon et al. 2007; Crook,

Beeman, Gleeson & Howell 2005; Horstmann 200@), dard to integrate without re-
implementation, i.e. as Java applet. The ne&ttien describesa way to overcome these
problems.

3.4 Example LMS for Simulations — the Monist Project.

An extension of the educational simulation appldado provide an integrative instructional

framework (or learning management system, LMS) feging all educational approaches and
reusing all kinds of scientific simulationsndasimulation tools. This extension has been
introduced by the Monist project (Lorenz et al. ZDMonist (fig. 7) is an LMS with two unique
features: Firstly, it delivers learning units éd®on the educational approach (see above).
Secondly, it allows for the integration not onlgf precompiled simulations and of any sort of
other media, but represents an instructional enwrent for working with scientific software
tools, i.e. simulation tools. Monist allows thedbkar to build learning repositories that include
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not only learning units with descriptive texdastandard media but also a mechanism to
automatically install, run and learn with any ath program. Monist, thus, provides an

environment for sharing and re-using scientific addcational resources (for details see Lorenz,
Oesker & Horstmann 2005). Monist learning objestsvall as learning units can be equipped

with metadata and stored in the Monist databadeobjé¢cts and units can be shared, reused, and
recombined by authors.

Monist gives teachers the opportunity to

a. synchronize with each other much easier accgtdinhe learning objectives and materials,
since teachers have access to all materials afahese.

b. integrate additional media, like experimentalipalescriptions, data analysis software,
simulations, animations, and games within one @auraterial and one technical
environment

c. evaluate and further develop course materiat®aperation.

Students benefit from the use of Monist in

a. having one central learning environment prowgdifi required learning resources, even
though some programs are run in parallel (extralonv)

b. getting the opportunity to easily explore diéfet types of scientific and educational
resources to support their understanding of séientorkflows on different levels.

c. being able to upload own materials, like prote@ic. and to send assignment results to
tutors

Despite dealing with several resources differinthiir appearance as well as in functionality,
students are almost fully served by using Monist.
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Figure 7: Screenshot of the Monistlearning environm@Anbitrary simulation types can be
linked within the learning unit, including instdilan instructions, if needed. Shown is a learning

unit including a Rubin simulation on characteristjzrindow with white background), which can

be initialized in the instructions sub-page. Impiple, any type of simulation and any simulation

tool can be integrated inthe Monist learningvieonment, including those described in this
volume. For a list of already used external tonl&onist visit http://www.monist.dgsee also
Lorenz, Oesker and Horstmann 2005).

3.5 Example of Interactive Media Integration in Undergraduate Degree Practical
Courses

In 2004, the 3rd semester undergraduate couMseurobiology and Behavior" (currently in
German only), has been integrated into the Moesatrling environment and since then
subsequently been updated. In 2006, the first cetagiractical course has been held with the

help of Monist. Each year, 70 students particijiatevo parallel groups a 35 students. Organized

in three main parts (from neuron to networks — ganstor systems — behavior) this course is
carried out by six academic teachers and setgtmk. Students work in small groups (2-3
students per group) and conduct together wet antpater based experiments. Tutors are

always present for questions and discussions.
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Whereas most of the wet experiments are estadulisxperiments for students, the added
simulations and other media as well as the studdization (in the sense of the introduced
educational simulations) have been newly desigiWéthin the complete undergraduate course,

the integrative possibilities of Monist have besed extensively. The course includes more than
ten different external resources, ranging formtemal web pages, providing third party
educational contents, over the Java applets anpréveously introduced educational simulations
provided by Rubin to several simulation softwapackages, like SNNAP (see Av-Ronet al.
2008, this volume) and NeuralSim (including APSind &SP Sim) and environments for virtual
behavioral experiments, i.e. Sniffy — the virtuatl. r

The course structure is exemplified by the pamdm Neuron to Networks", which has been
designed by one of the authors. It consists of lfsaening units with a duration of six hours each.
Every single unit combines neurophysiological psychophysical experiment (including
scientific data analysis and spread sheet) andlations. Each unit is equipped with context
information about the neurobiological backgroundval as the experimental and simulations
setups. All texts include glossary entries anddiigre references. Instructions for all procedural
parts of the practical course are provided. Stuiglean perform assignments and tasks and write
and send answers directly within the learning t,uncluding parameter constellations of
simulations. Tutors can directly explore the studeamsults by initializing simulations with the
students' parameter set.

Scenario 1 — Analyzing action potentials

This course combines electrophysiological experineith leeches and model simulations on
action potentials with the software package AR3INn the first part, the background of the
experiments is explained by detailed contextuarmftion structured as educational unit (see
above) and gives

- detailed information on action potentials,

« background information of leech biology and videséd information on leech behavior,

- labeled images on leech dissection,

- labeled images of the experimental setup and eguérienental step to be conducted by
the students,

« information about the type of action potentialb&expected while running experiments.

In the second part, the simulations with APSimdailand provide

« a linktoinstall and start the software packafifem within the Monist learning
environment,

- adetailed general instruction on how to use APSim,

+ detailed instructions for three simulations

Solutions found by the students are written dowth@assignments box (see fig. 6 and 7), saved
as html and send to the tutor. The combinationotii owet experiment and simulation within

one learning environment is a typical example of imteractive media can be integrated into

the traditional curriculum.
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Scenario 2 — Directional Hearing

The second example for integrating interactiveedia combines a computer based
psychophysical experiment (fig. 8) and a simulafiign 9) on directional hearing. Both learning
units are designed in Monist. Experiments areriethout in groups of two students, firstly

making the self-experiment and secondly learniagsuinulation about general neural network
mechanisms that might lead to localization of anslsource. The first part, the self-experiment
includes a spread sheet and data analysis veregecond part is merely for getting an
impression of how the system might work.
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Figure 8: Psychophysical experimentdirectional hearing Students hear single pulses via
headphone and have to decideina "two-altmexddrced-choice”, from which direction the
sound came. The result (here after 103 single puiseshown in colored bar in the right bottom
guarter of the screenshot. The upper right quatewn a trial using PulseLoop B and a strong
time difference to the left to demonstrate the trmiesion of sounds by the system (see green and

red plots in the time line).
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Figure 9a: Rubin simulation "Directional hearing" — gewith sound sources (activated by
mouse click) and a simplified network for souncdedtron localization. The oscilloscope shows

the response line for each of the five neurblesiron no.3 has generated an action potential,
because both synapses are excited simultaneoifishe middle loudspeaker is activated. The
simulation can be explored by varying the delagighal transduction along the 'axon' and by

varying the threshold of the neurons (one valiee all neurons in this case). Both parameter
variations can have the effect of a network dystionc
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Figure 9 b: Simulation "Directional hearing" - flow ofinimated model representation (8 time

steps). The red circles indicate the stimulus soaral the responding neuron, respectively. In

contrary to the oscilloscope in figure 9 a), thisdkof visualization shows the overall activity
distribution of the network (neurons and synapses)ght time steps. Activity runs from right to
left in the upper connection and from left to righthe lower connection, after a sound source
has been activated (symbolized by the row of fouedlspeakers). Step 4-7 additionally illustrate
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the action potential progress of the most activataron, which network location corresponds to
the location of the sound source.

3.6 Example of a Postgraduate Course (Masters Level) Bad on Interactive Media

The postgraduate course "Introduction to the thebneural networks" has a long tradition at
Bielefeld University. Organized by Holk Cruse ddrased on his book Neural Networks as
Cybernetic Systems (Cruse 2006), it is targetedboth, students of biology and students of
computer science. Originally based on computeukitions from Rumelhart & McClelland
(1986), all simulations have been redesignedhlgnabased on Rubin simulations and
implemented as Java applets. In the first yeais Wwigh the help of the Rubin system, this course

has been integrated into the Monist environme20@4 and been held since every year. The
history of this course is a good practice examptatie subsequent transformation of simulations

into educational simulations, and the subsequéagiation of existing educational simulations

into an instructional environment like Monist, piding a broader contextualized course

structure.

Until 2000: The first version of the course proddamulations written in C, running on MS-
DOS level. They were very easy inappeargmeiding a keyboard-based shell interface
which forces to subsequently configure the simafaby keyboard (yes/no or number and enter).
The data visualization was mainly based on coluaimambers and in some cases on simple
plots.

Since 2001: The second version includes the tramsfiion of the simple simulations into the
educational simulation framework of Rubin (asaié®d above) and was a major step in re-
designing the simulations. As a result, this seuris established as the second chapter of the
Rubin. On this level, students had access to skewevafeatures not available in the first course
version:

A newly established interaction model — user cagraig with an easy to use GUI.
« Several different dynamic visualizations of modadl simulation data.

- Dynamic visualization and interactive parametariations in runtime — any change inthe
configuration of the model is made directly visiblghout restarting the simulation.

« Guided exploration by model progression — modehpaaters and functions can be restricted
in several steps to guide a systematic exploratfdhe simulation.

« Contextualization of simulations — each simwolatis embedded in theoretical background
information (including glossary entries), instrocts for simulation exploration and concrete
tasks to solve.

Since 2004: The complete course structure hasibgsrted into the Monist environment and

context information has been updated. Rubin satals are embedded as single page
simulations that will directly be initialized by axternal link. Hence, the educational simulation
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structure of the previous version remains, buusations are embedded as external media.
Additionally, this integration has opened the ceursaterial for some new Java applets, which
had not been part of the course so far. In a fudtep, the complete course materials have been
updated. The integration into the Monist environingas a major step in the curricular

integration of the interactive media not only ithe structure of this specific course but also as

part of the Master program in general. In sum,néw course representation introduces several
new features and advantages for learners as wkll asithors and teachers:

- Students have integrated access over one logevera courses.

«  The Monist communication system can be used forssocommunication and cooperative
learning in addition to face-to-face sessions.

« Updating context information for authors is muckieanow than in the previous stand-alone
version.

« As an additional special feature of this coutlse,theoretical foundations of each of 18
educational simulations (taught in an accompanigoture) are provided by linking into the
corresponding sections of Holk Cruse's e-book (2006

« The course is now part of the Monist repository aatlonly a stand-alone application.

- Course materials including the simulations haveen equipped with appropriate metadata
and can easily be shared and re-used by otherrauthd teachers.

- User access can be regulated by the Monist udasnganagement.

This course version is the last in a long develapnfrem single simulations to the curricular
integration of a complete computer based reptagen of the course, including all course
materials. With support of the Monist communicatsystem, this new course design even does
allow for blended learning scenarios.

40 CONCLUSION

Simulations are one of the most complex imti@&ra media for learning. A consequent
integration into the curriculum touches many instiknal and technical levels to be taken into
account, beginning with the simulation interfa@ad interaction model and ending with the
combination of simulations with other traditibtearning types for neurosciences, like
laboratory experiments. The several presentedatidmal arrangements for integrating
simulations in academic teaching of neuroscieneesaled new opportunities for learning and
teaching. They led to a technical learning envirentnwhich allows for a flexible combination

of these variations. Especially the instructioraistraints associated with each variation can be
implemented and combined with the help of a teadinéarning environment.

In this context, simulations have been introduge@ method to acquire intuitive knowledge
about complex and dynamic systems even for eovstudents. It has been demonstrated, that
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especially novices gain additional impulses fonderstanding neural systems by using
educational simulations. For teachers, educatisinallations are a flexible and multi-functional
instructional tool. Within the continuum of the etific simulation approach to the educational
simulation approach, an appropriate integrationioferactive educational media into a
neuroscientific curriculum heavily depends on Ia@agrobjectives and background knowledge of
the target group. Since the scientific simulatippraach is relatively easy to implement, further
educational enhancements involve much additioifaiteHence, cost-benefit considerations
have to be taken into account. To integrate nedian into the curriculum always means to

invest a lot of additional time, since the proton and sustainable integration of electronic
educational media is time-consuming. Once estaddi, interactive media may decrease the
effort over the years due to more comfortable aurti@dating. It is not suggested that the use of
modern educational technology is able to redu@nerpl effort of teachers — butit allows an
easier teaching of complex processes, encoulager-centered educational scenarios and

allows for the acquisition of intuitive knowledgend the use of a learning environment can help

to reduce the overall effortand to combine oy several approaches to learning with
simulations but also to combine simulation and otheractive media with traditional learning

scenarios in neuroscience teaching.

Having gained experience with all educationglrapches to simulation, we suggest the
'precompiled simulation approach’ in combinatiothvain appropriate learning environment to

be the most effective and flexible approach, sinefows both an effective re-use of scientific
resources as well as an educational (or instmat) embedding of these resources. A
reimplementation of simulations, as done in thiR example, can be dropped. Whereas the
Monist software has the advantage of consequestipporting the educational simulation
framework as well as the integration and re-usscantific media and tools, it still lacks some
basic features of modern learning environmehif [ For all those, who are interested in the
combination of complex interactive media, safent tools, and learning environments, we
recommend to evaluate both, the Monist systenwedls as the standard learning environment
provided by your own institution.

5.0 SUMMARY

Exemplified by educational simulations for theurosciences it has been shown, that the
curricular integration of interactive media artdols affects several levels of learning and
teaching, ranging from the instructional design septesentation of the simulation itself over its
embedding ina learning unit to the integraiitio an e-learning environment and eventually
into the structure of an entirely computer basaarse. Several examples have illustrated
possible solutions for each step of the integragirocess, including the combination of wet
experiments and computer based experiments.

The choice of an appropriate simulation approadhmiigal for a given learning objective. The
selected approaches gradually shift the learobjgctive from doing science with the help of
simulations to using simulations as an explayatéegarning tool to understand complex and
dynamic processes. Employing such a learning teas strong implications for the required
domain knowledge of students and, hence, for theirvation to get in contact with simulations.
Especially the educational simulation approachsuitable for the use already inthe first

120



undergraduate semesters, since it aims at studsmigion rather than their interest in modeling.
It is an appropriate start into the world of scifimsimulation to awaken interest in simulation as

a scientific tool, and allows a much broader grotiptudents to get in contact with simulations

as easy-to-use learning media.

On the level of integrating course materials ime @ortal, the use of e-learning environments
has provento be a usefultool notonly fomarhéng, but also for integrating different course
materials and external resources to a serieseafrning units. This integration works for all
approaches to simulation described and helps td bpia learning repository that allows for re-
using, combining and organizing course materiatkioing the re-use of scientific media.

The last step of curricular integration is reachbg either combining interactive media with
traditional experimental setups. This has been asimated for action potentials and directional
hearing as well as by creating new courses basagletely on educational simulations in the
context of neural networks.

In sum, it is suggested to use the featuresleaming environments in general to embed
existing interactive media, being it simulagsoror others, into contextualized learning units,
including content-related information as well isstructional help and specific tasks. New
educational technology provides manifold oppotiasinot only to create new educational
scenarios but to renew traditional settings inorttodern technology-driven world of university
education.

6.0 TUTOR -MARKED ASSIGNMENT

1(a) Explain the term simulation in your own wards

(b) What are the derivable values of integratisgnulations into the teaching of scientific
concepts?

2. Write short notes on the following;

= [nteractive media

= Simulation Interface and Interaction Model
= The MONIST project

= Educational Simulation Approach

3. What would you regard as challenges for aheawilling to integrate simulation into his
teaching and learning process?
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1.0 INTRODUCTION

It is considered necessary to provide you a goodbau of case studies of how technology has
been integrated into the curricular of some sthobjects. With this hand on exposure you
would be able to realize the various ways by wimgdia could be properly be integrated into

the

teaching and learning process.

Again you would note that integration of media intoriculum is not limited by such factors
like the discipline, topics and ages of the leasn¥pu are to note from your readings, the factors
that determine media inclusiveness/integration ihéocurriculum.

2.0

OBJECTIVE

After reading this unit, you should be able to:

Adduce reasons for the integration of technolody the curriculum;

Compare the similarities and differences in tlagysv technology is integrated in the
curricular of the sciences and the social sciences;

Discuss the ingredients of media integration ih d¢urriculum
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3.0 MAIN CONTENT
3.1 Integrating Technology in specific Program Areas -Science

As teachers plan instruction related to their ssBgprogram, technology should be incorporated
into their lessons. These lessons, ranging frondéGigarten through grade 12, are based on the 5

E model: engagement, exploration, explanation,nsib® and evaluation. Technology resources

can be incorporated as another tool of the stusi@antist during any portion of a lesson where it

may be logically applied and developmentallyprapriate. The science classroom experience
provides an opportunity for students to use thhlrielogy skills they have developed in other
classrooms. In Maryland K-8 Outcomes for Sciettoe skills and processes are identified. A
student should use these skills and processeswithicontext of a science lesson to develop an
understanding of the various science concem@shiology can supporta variety of learning
experiences in all of these Outcomes, while layiregfoundation for knowledge and skills to be
developed in the high school science program.

In the High School Core Learning Goals for scegreach of the concept areas — Earth/Space
Science, Biology, Chemistry and Physics — is eoted to Goal +Skills and Processksand
contains specific references to the technologydatea with that area. The technology-related
Expectations and Indicators in Goal 1 include tilwing: The student will:

select appropriate instruments and materials tdwciran investigation.

- develop skills in using laboratory and field uggment to perform investigative
techniques.

- learn the use of new instruments and equipmenoligwing instructions in a manual or
from oral direction.

- analyze outputs generated by technology suspraadsheet, graphing and database
programs, probe ware on computers and/or graplaloglators.

- use models and/or computer simulations to extesitidr understandings of scientific
concepts.

- use computers and/or graphing calculators to parfaiculations for tables, graphs and
spreadsheets.

- use computers and/or graphing calculators to m®dthe visuals that will be used for
communicating results.

Instructional Examples:

The study of local streams is conducted acroggratles and instructional settings. Students in
classrooms and Outdoor Education Centers comhiimeexcitement of outdoor exploration,
authentic data collection, and scientific inquirighwthe use of sophisticated technologies. Using
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laptop computers students make onsite observadiotie stream and record them for
comparison over time. Digital images of the s#eord changes in biodiversity and erosion.
These images also support student writing tormfor persuade. Using probe ware, data is
collected on temperature, stream chemistry, ahd weather conditions. This data is added to

past stream data in spreadsheets to analyze #agrssrcondition through graphing tools. This

data is then compared with the online stream claitacted by the National Oceanic and
Atmospheric Administration (NOAA). The studen¢gord the macro-invertebrates that are

found in their stream and take digital images ehtifor later identification confirmation. If they
have difficulty identifying of the macro-inverteltes the scientists at the Department of Natural
Resources are available for consultation. The str@laservations and data is then shared with
other classrooms to obtain a better understandingrdocal, state, and national streams. These
studies are valuable when considering the imparhpérvious surfaces, sediment and chemical
runoff, heat island effect, and chemical dumpintpoal streams.

The virtual frog web site and other virtual dissaetsites allow students to manipulate a model
and collect data about a particular subject witlemar actually touching a real frog. See website:
http://www-itg.Ibl.gov/ITG.hm.pg.docs/Whole.Frog/Wle.Frog.html

In the physics classroom students often incorpa@iat@lations into their learning experience. As
students explore the concepts of physics in amusepagks and then assume different roles in
researching and developing a proposal for a newsamant park. When investigating the first
law of thermodynamics and conservation of enertpgents use simulation software to evaluate
the efficiency of heat engines they have congtdiand attempt modifications to improve the
efficiency. Students then compare their models wéch other, analyzing different factors to
determine which is the most economical design.

Students in elementary, middle and high schodhE3cience classes are working on the
Chesapeake Bay from Space program in partnershiptiae Maryland Space Grant Consortium,
NASA, and Towson University. They conduct studiagtte impact of impervious surfaces in

the Chesapeake Bay region. This study inclutlesuse of Global Positioning Satellite (GPS)
units to ground truth impervious surfaces and émrenap reading skills. Students then infuse

the study of Land Sat images using NIH Image adodavare developed through the National
Institutes of Health. They compare change ¢we in both currentimages and images from
1973. Geographic Information Systems (GIS) softwaneindustry standard, is then used to
facilitate to analyze the data collected. Informaatis then shared in a collaboratively across the
state. Chesapeake Bay from Spaddtp://chesapeake.towson.edlESRI in  K-12
http://www.esri.com/industries/k-12/index.html

3.2  English Language Arts

English Language Arts (ELA) education has traditity helped students master the listening,
speaking, reading and writing skills requisite $access and active participation in community
life. The 1986 English Language Arts Curricularmeavork notes that ELA education provides
—the means for universal basic literddy. today‘s information-rich society, howeveruniversal
basic literacy needs redefinition in light of the rapid deymizent of new information and
communication technologies. From the use of coneral printed texts to electronic hypertext
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on the World Wide Web, from the simple graphicposters and charts to the dynamic visual
language of film, learners engage as creatord regeivers of messages. Knowledgeable,
reflective, critical and creative participants onéemporary life need to gain access to, respond

to, and make strategic use of a whole spectruraatinology and media. Each classroom should

have sufficient technologies available for studentoutinely use them for one of the following
learning activities related to the English Languages Core Learning Goals and indicators:

- Composing and editing original texts (word procegsi
- Researching (on-line services and CD ROM catalggues

- Prewriting, drafting, revising, editing and pubiisty original texts (word processing with
appropriate tools, such as spell checkers, diatydtieesaurus and grammar check).

- Preparing and presenting multimedia presentatiodgal texts.
- Locating, retrieving, evaluating and using inforraatfrom various sources.
- Responding to print and non-print texts.

Second-language programs have many of the same goallish as a Second Language (ESL)
programs provide support and transitional servicdmguistically-diverse students who need to
improve listening, speaking, reading and writimgheir new language, English, in order to
succeed in the culture of American schools. ESlggms translate to the above-listed English
Language Arts Core Learning Goals. Similarly, fgrelanguage programs for English-speaking
students provide the means to develop insightthanature of language and culture, to connect
with other disciplines and to communicate in largggaother than English. An important goal of

all second-language education is to enable studemp@articipate in multilingual communities at

home and around the world. Communication technekbgrovide such access to the world and
its languages.

Instructional Examples:

Students use electronic journals to support thngr process. Students become engaged in

collecting, saving and displaying samples of theirk using a word processor, camera, scanner

and software programs. They plan, organize, and gwir work using a storyboard approach.

With these tools, students are able to computevart samples and record personal reflections
upon those samples each grading period. The wistiity of students may increase when they

have a meaningful audience for their work, which ba found by using e-mail and the Internet.
E-mail can be accessed to send letters to bussasskpoliticians. The Ask an Expert web site

can open doors for students to consult with repees in numerous disciplines on real-life
problems and issues. E-mail can also be utilibed peer review and sharing. It is very
motivating for students to share their work wother teachers, students, and members of the
learning community. The Internet also hosts mléti resources for publishing student work.
Students can easily contribute poetry, fictiod aon-fiction for publication to a potential
worldwide audience.
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Acquiring research skills is an essential habinafd for student success and the Internet and
electronic encyclopedias are valuable resourcesnducting research. The user can access a
wealth of information about nearly any topic imaapte. Much of the information comes from
primary sources, a store of knowledge nearly imiptessso tap effectively until the advent of the
Internet. Students take notes using a word processthey read the actual diaries of Howard
Carter or Elie Wiesel, or as they study ancientucas and compare them to modern civilization.

They utilize valuable Internet resources abdif¢ in Egypt, examining hieroglyphics, and
reading first-hand accounts by Howard Carter, threehaeologist who discovered the tomb of

King Tut. They can compare ancient maps with modeaps. They find and prepare authentic

recipes. Throughout this process, students ceeateultimedia presentation (using Kid Pix,
Hyperstudio or PowerPoint) to describe what thegtve found. Reading across disciplines and
providing differentiated reading material is créic

The Internet provides reading matter such as dianel other first-hand accounts of important
events, discussions of scientific findings andrefull copies of important literary works.

Students access full text versions of thousandls b@oks on the Project Gutenberg site. It's

purpose is to provide full accesstothe grigadry works, including works by Shakespeare,
Poe, and Melville, as well as lighter classiks li Alice in Wonderland. Additionally, full text

versions of important reference books are alsoigealhttp://promo.net/pg/

In reading for literary experience, students irhhéghool study Amy Tan‘s Joy Luck Club. One

group of students uses the Internet to conduattaalitour of locations that form the setting of

the novel. Students access several Internet itgaioing information related to the geography

of San Francisco, exploring not only historical @udrent maps but also real-time and archival
photographs. To record and communicate their repees while—on tout to fellow class

members, students employ presentation softwarexfension to this lesson might include

employing desktop publishing software to publis newspaper, travelogue, or brochure or
incorporating the presentations into a classsiteb that can be viewed by other teachers and
students, as well as parents.

3.3 Mathematics

In the report, Keys to Math Success, released &wtaryland Mathematics Commission in June
2001, there are two recommendations that spedifiaddress technology. They are:

- Ensure thatall mathematics students have tphpropriate access to calculators,
computers, and Internet connections for class wwarkhomework. Teachers shall
incorporate the use of such technology into thesést of mathematics instruction.

- Require that candidates for initial and permamentification as school administrators
and (K-16) mathematics teachers demonstrate ceanpmaticulator, and Internet skills
and have the ability and willingness to incorperatechnology/multimedia into
mathematics instruction.

The vision of the commission is to provide all ®otd and teachers with the opportunity to use
technology to support and extend student learrggdents must learn the power of technology
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in order to deal with real-life situations. Theyeed to know when and how technology will
improve their ability to solve problems. What wadk, how we teach, and the means by which
we evaluate the relative success of thabtiagc and learning are inextricably influenced b
technology. Skills and strategies previously emphasized now need to be stressed (e.g., the
increased need to recognize when computation dimleg®n are most appropriately done using

mental, paper and pencil, and/or technology-suppariethods, as well as the ability to judge

the feasibility of solutions to problems). Ingttional use of technology allows teachers to
capitalize on the power of visualization and tikennections between and among graphic,
numeric and symbolic representations (such as \@pplying the properties of one-,two-, and
three-dimensional geometric figures to represengstigate, model, analyze, solve and evaluate
solutions to problems).

Teaching mathematics as an investigative, exmoyatsubject requires the use of technology.
Projects and group explorations that use technatogy be added to instructional lessons to help
students make connections among the differemsaveémathematics as well as content from
other disciplines. Technological research toolfhsagthe Internet enable students to collect real-
world, up-to-the-minute data, analyze the data,thed to share their findings and conclusions
with others. Specifically, students are expected to

- analyze a wide variety of patterns and fumalaelationships using the language of
mathematics and appropriate technology (such g calculators, spreadsheets and
computer software).

- model and interpret real-world situations, usinige language of mathematics and
appropriate technology (such as graphing calcuidatoBLs, spreadsheets and computer
software).

- represent and analyze two- and three-dimensiagnaks using tools and technology
(such as interactive software and graphing calotgat

- apply geometric properties and relationshipsoteesproblems using tools and
technology (such as interactive software and grapbalculators).

- apply concepts of measurement using tools and tdaty (such as interactive software
and graphing calculators).

- demonstrate the ability to apply probability anatistical methods for representing and
interpreting data and communication results, usiteghnology when needed (using
graphing calculators, spreadsheets and computsvase.

- use transformations to move figures, create desagd/or demonstrate geometric
properties.
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Instructional Examples:

The Maryland Virtual High School in Science andthematics (MVHS), funded under a

National Science Foundation Research in Educatidaity and Practice grant, creates and uses
dynamic computer modeling to help students redlh expectations of national and state
standards in science and mathematics. Student iIH®S€hools have collaborated to pinpoint

the epicenter of a fictitious earthquake, usdgk Ihternet to share data comparing local water
quality, and chatted online with Governor Glendgrabout educational uses of technology. The
Internet-based virtual school uses the CoreModaisculum of graphic modeling and
simulation to encourage student investigationgjiptions and hypothesis-testing. It also enables
teachers to continually improve math and scienstuition through peer collaboration In high
school, students apply probability and statistmathods for representing and interpreting data

and communicating results. They examine the p@ivaatural selection and the relationships
between animals and their environment. Teachetgpating in the Maryland Technology
Consortium (MTC) Fall Institute designed adtes for students to look for reasons for bird
migration. They complete a simulation about pteda effects on the goose population and
collect data supporting their findings. They uss thata to create-a-Null Hypothesi$ chart in a
spreadsheet to see if their findings are eitberect or unrelated to the actual causes of
migration.

See http://www.mcps.k12.md.us/mtlt/institute99/indextittfor more information and for access
to more than 20 complete science and mathenlassens using technology. Teachers use a
variety of affordable software packages to pressathematics problems in graphic form in
which students can actually see the ideas at vi8itldents in elementary and middle school use
Data Explorer to set up and conduct surveys, doflata from the Internet, graph and analyze
data, and decide which graph best representsdagir In high school, rather than simply telling
a class that the limit of the sine (1/x) as xprayches 0 does not exist since the function
oscillates as x approaches zero, a calculus ¢eaastead enters the function on a Graphing
Calculator program. A vivid onscreen image displdnesbehavior of this function, using what
seems like animation. Immediately, the studentststednd why the sine limit fails to exist. In
middle school, students work in cooperative gsotapinvestigate the relationship between
degrees Fahrenheit and degrees Celsius. Theythe@Lalculator-based laboratory (CBL),
temperature probes, and a graphing calculator. Tesure ten different temperatures reading
in both degrees Celsius and Fahrenheit for a cuypatér and a cup of ice. Students then graph
the results on the graphing calculator. Studesésthe graphs and the room temperature in
degrees Fahrenheit to determine the temperatuteeagbom in degrees Celsius.

3.4  Social Studies

Access to computers with Internet and multimediapability in the classroom, as well as the
library media center, provides students with apgate current materials, including economic
and geographic data, necessary to reach the tthio&ing levels called for in the Expectations
and Indicators of the Social Studies Core Leayni@oals. Students can learn to research
historical and current situations and events, db vas answers to questions or background on
issues. They can also become aware of researethodologies that will assist them in study,
work and other informational needs after gradumtithese capabilities would also enhance
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students' participation in interactive on-lingeld trips and experiences, such asthe Pride
Baltimore program, the Whitbred Race and MayaQuésttimedia capability is important not

only because it allows teachers to address aetya of learning styles, but also because it
provides a vehicle for students, through develogroéprojects and presentation, to demonstrate
proficiency in Core Learning Goals and Skills farc8ess.

The student will:
- construct a historical argument based on reseandtingéerpretation.

- create and use visual and mathematical datamexts in graphic organizers to gain
comprehension in a field of social studies.

- draw upon visual, literary and musical sourcesaim dpistorical comprehension.

- use library media resources to access, organizealdate information and data from
multiple perspectives and from multiple print avah-print sources, both primary and
secondary.

- demonstrate ability to use Geographic Informatigat&ns (GIS).

- analyze the influences of technology in the sostiadlies.

- demonstrate the ability to create a multimediagméstion.

- use technology to create graphic representatiaiaiaf.

- compose and edit original text (word processing).

- understand how to use technology for such civiviiets as campaigning and lobbying.
Instructional Examples

Simulation software can be used for probletsg, analyzing issues and decision making.
Software exists that allows students to take thee gbforeign policy advisors who must solve a
fictional policy issue. They car-ask experts about the issues consult with the Presafehe

United States and formulate decisions based oe t@ssultations. Students must justify their

conclusions in writing, which will increase thability to write to persuade an audience.
Students learn about the rights and responsgisilaf American citizenship by accessing the
Maryland General Assembly Site. They can see witlatdre on the docket and find the e-mail
addresses of the legislators in their area. They have class debates and write letters to the
legislators about what they think should be ddrines activity could count as part of the
community service credit that students must eagraduate. http://mlis.state.md.us/

Educators attending the Maryland Technology Acad@wilyA) as Fellows design activities that
integrate technology into their curriculum. In aseventh grade activity synthesized information
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from primary source documents found via the Intefren museums and the National Archives
and illustrated a Turning Point in History. Theitgprange from The Voyage of the Mayflower
to the invention of the microchip. Students analyath primary and secondary source. Students
then present their video and computer documestatisplay boards, research papers, and
dramatic presentations to judges from the commgumis view this and additional MTA
activities visit:http://www.mdtechacademy.org

Students can take onthe role of plannersdortown or city. They can access data from the
Census Bureau hftp://www.census.goy/ such as population statistics by state anmchiyo and
make predictions about where growth is occgrrirhen they can then make an informed
decision on how resources should be allocated.

3.5 Physical Education

Physical education is an applied science that reg@itudents to use the processes and principles
of science to conduct an ongoing experiment in withey are the subject. Technology devices
such as heart rate monitors, body compositiorhinas, blood pressure monitors, and
spirometers which interface with computers prowbgctive biofeedback which allows students
to evaluate the effects of physical activity onitleevn bodies. Computerized exercise equipment
allows students to control the variables of tigietance and intensity to determine the
effectiveness of their activity programs.

Camcorders combined with appropriate software waitudents to apply biomechanical
principles to their own movement in analyzing amghioving physical skills. Technology allows
teachers to vary instruction to meet the differskill and fitness levels of students. A computer
with Internet access serves as a daily statiohergymnasium to allow students to:

- obtain and evaluate current physical activity, sitie and consumer information.

- utilize software to determine energy needs andydgsersonal fitness plans.

- download personal biofeedback and biomechanicaimdtion into electronic portfolios.

- record, evaluate, monitor and plan improvemenisensonal goals, personal program
plans and data displays of personal progress.

- use biofeedback data to analyze the effects ofiatyaf physical activities and exercise
plans on the systems of the body.

- apply the principles of exercise physiology to dexelopment and continual revision of
a personal fitness plan.

- use biomechanical and motor learning princippesnalyze and refine personal
performance of motor patterns and skills.
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- interpret personal biofeedback and biomechanidal @iad use this information to solve
problems and design activity programs to achieveqral goals.

- understand the concepts of aerobic and anaerotivityc
- obtain, analyze and evaluate physical informatmmoducts and services.

- use technology to control the intensity and duratbphysical activity to design tests to
evaluate their current physiological status andypess.

- describe ways in which technology and medical adeamran influence personal health.

- maintain an electronic journal/portfolio of motdearning progress, interpersonal and
interpersonal responses to physical activity gplgysiological changes resulting from
physical activity.

- determine the caloric expenditure of various phaisictivity plans.
- use biofeedback data to critically evaluate motoets status and progress.
Instructional Examples

Students obtain up to date and historical inforomatiia the Internet, television, and print media
to study, follow, and research the various Wintgm@pic events. The students can virtually

follow the athlete through their training programthey learn about the exercise physiology and
exercise programs. The students then share wittldss what they learned about the sport they

are following and how it evolved at those particympic Games.

Using a digital cameras or video cameras, studakésstill pictures of class activities to study

body mechanics and the basic rules of sports, gaanésactivities. These images are imported
into a computer, analyzed for correct mecharmind,used to create an informational digital
movie on their individual activity. Students caethuse information to understand and support

their individual fitness program.

3.6 Health Education

Health literacy is the capacity to obtain, inteted understand health information and services

and the capacity to use that information in heatthancing ways. A health educated person is a

critical thinker and problem solver, a self-diextiearner and an effective communicator.
Computers with Internet access should be incotpdriaito all health education lessons to

provide students with access to current and evanging medical information and to allow
students to ask specific questions of medical ¢g@erd utilize relevant software to analyze and
evaluate personal health behaviors. Studentsametinually asked to set personal goals and
apply decision-making processes to real-life situst Word processing programs, database and
publishing programs allow students to maintairecebnic journals, monitor progress toward
personal goals, convey health information to otlagic gather and interpret health behavior data.
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Camcorders provide self analysis and immediatebf@ekl opportunities as students practice life
skills such as communications, refusal skills, sieci making and conflict resolution.

As part of the Maryland Learning Outcomes for He&tucation the student will:

- demonstrate the ability to evaluate resourca®sfnome, schooland community and
technological sources that provide valid informatocmncerning health issues, services
and careers.

- evaluate the validity of health information.
- demonstrate the ability to access school and aomitgn health services for self and
others.

- evaluate the impact of technology, research amedical advances on personal, family
and community health.

- evaluate the effectiveness of communication naghdor expressing accurate health
information.

- demonstrate the ability to analyze and adaptltthesessages and communication
techniques to the characteristics of a particulaience.

Instructional Examples

Students study their favorite menu items from &fiasd restaurant on the Internet to obtain the

fat grams and calories and compare this to traaily-recommended allowance. They subtract
their fast food calories and fat grams from the@nemended calories and fat grams to find out

how many calories and fat grams they have lefat@aéter eating just ONE fast food meal. Fast

Food Questhttp://www.cyberdiet.com/ffg/index.html

This site provides the number of calories and fabts for each food item from the various fast
food restaurants. Nutrition Profilattp://www.cyberdiet.com/profile/profile.html

Students enter their basic body informationuding weight, height, and age to receive their
daily-recommended number of calories and fat gr&nhslents working in small groups use the
Internet to research communicable or non-commubiecdiseases. The students can locate

historical information, current patterns, and fetpredictions for each disease. For example the

students would use the following website to gathirmation:

Center for Disease Control and Preventiaitp://www.cdc.gov/

The media influences people's opinions and howetpaiiews some drugs. The students learn
about media literacy, research a particular dang, the influence the media has on public
opinion. The students examine their findings astacal thinker and consumer of information.
The student's share their information with the slabout a particular drug, and include a movie

or play a song that involves that drug.
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3.7 Library Media

School library media programs are recognized &gt to student achievement because they
provide all students and staff members with equodltamely access to ideas and information.

Through an integrated instructional program, sthbrary media specialists ensure that their
students are effective users of ideas and infoomafihe library media specialist also provides
guidance to teachers in the application of techonobnd in the implementation of information
literacy skills, using state and national staddaras a basis. The national standards published
jointly by The American Association of School Libens and the Association for Educational
Communications and Technology, Information Powgei]ding Partnerships for Learning and
Information Literacy Standards for Student Learnig nationally recognized as an excellent
foundation for student learning in all curricuéaeas. Through the Maryland Information
Literacy Standards, the library media program hstpdents to make real world connections in
the application of information technologies to b@ednformation literate, independent learners
and socially responsible citizens.

With the Information Literacy Standards, studenii demonstrate the ability to:

- locate and use information resources, equipmedtpérer technologies.

- review, evaluate and select materials for an ifiedtinformation need.

- learn and apply reading, research and criticakihmskills to organize information.

- comprehend content in various types of media.

- retrieve and manage information.

- demonstrate an appreciation for all types of litti@and other creative expressions as
sources of information and recreation.

- create materials in various formats.

- apply ethical behavior to the use of information.

Instructional Examples

The study of Maryland is conducted in all fiugrade Social Studies classes throughout the
state. The purpose of this unit is to introdustudents to the state in which they live andt
provide them with an understanding of Maryland gegdy and today. One of the objectives is

for studentsto be able toidentify the regiohsMaryland and their vast economic and
geographic characteristics. To further their ustderding, students will work with the library

media specialist in conducting research (usiprgnt, non-print, online resources and a word
processing program) to create a travel brochursupgling visitors to visit the unique regions of

Maryland. All students will demonstrate the ayilito locate and use information resources,

equipment, and other technologies, e.g. SAILOR]Jiternet, and on-line information databases,
by using the on-line public access catalog (el@atroard catalog) to locate resources needed for

a class assignment. After locating these resouticestudent will then review and evaluate them

to determine if they are the best resource to aisthé assignment.

Students learn the stock market by participating mationwide stock market game. They realize
in order to participate, they have to have knowéedfjthe—ends and outf the market. This
includes the change in value and keeping trackloé its increases as well as decreases. They
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decide in order to be successful at this game, wikyirst have to research the company they
plan to purchase stock from, and then to read stpdrts on a daily basis. After completing this
research, they will track their findings in a spielaeet program.

A 9th grade health class is researching the owariliseases that have plagued the world. In
conducting their research, they learn that prisbueces and the Internet are retreated equdl.
Information contained in books and on the Intemast be evaluated for its accuracy and
authenticity by checking the credentials of tla@ithors and their sources of information. In
completing an assignment about immigration, tettdlents research information about the
countries of their ancestors. They find informatiom variety of resources, e.g. books, on-line

and/or CD-ROM encyclopedias, and the Internet,singygle to put the information in their own
words. They have learned, however, that copyingivimr word from a source or printing it out

to submit as their own work is wrong.

3.8 Fine Arts

Each of the fine arts disciplines (dance, musieatér and visual arts) is fundamental to human
existence and pervades all aspects of lifee TiBssential Learner Outcomes for the Fine Arts,
approved by the State Board of Education iro®et 1997, encompass several theoretical
stances that contribute to the learner‘'s understgraf arts content, processes and skills. The
outcomes include a wealth of possibilities for nmgkconnections among the disciplines and the
development of fine arts skills, creativity andthesic judgment within disciplines. These areas

of focus are addressed within the context of ahiskorical and cultural heritage. The outcomes
encourage the exploration of contemporary technefotpat significantly affect how the arts and
humanities are produced and received and how tifeyence teaching, learning, perception and
communication processes.

Fine arts classrooms should have sufficient teldgnes available for students and teachers to
use them routinely for the following learning aasbkessment activities related to the Essential
Learner Outcomes for the Fine Arts:

- gaining access to computer catalogs to find plagsaiher dramatic texts.

- using the Internet to study current reviews tisc performances, playwrights,
composers and artists.

- studying the images, artifacts and sounds inclul@dajor collections of world art.
- creating works of art.
- establishing process portfolios.

- documenting personal creative efforts over time.
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Technologically-rich fine arts education environiseenable instructors to make frequent use of
the Internet and other current technologies. Thapvide exciting laboratory experiences for
students, enabling them to:

- create, edit and preserve original works of art.
- experience world collections of artistic imagegyrsis and texts.

- explore an enormous range of career opporasmitiade possible through enlightened
encounters that include creating, performing asgaading to the arts.

Instructional Examples

In the arts, students use technology tools topas® and arrange music. Students working
individually or as a group identify and experimeurith non-traditional sources of musical sound
utilizing sound generating and sequencing softwaredents studying theatre use technology to
create visual images, design scenery, controlihghh theatrical productions, and design dance
sequences. Students also use the Internet to exgildes of architecture from various periods
and cultures and compare those styles to theasiiage design, script writing style, and acting
methods of past eras. The students then compardemporary dramatic literature and
performance styles with new theatre facilities.

In art class students visita museum on the Ietdor a virtual tour of the exhibits. Students
have access to museums around the world to vieylesantists or groups of artwork selected to
express a theme. Students then determine and digwusriteria used in selecting and arranging
the exhibition

3.9 Early Learning

Every pre-kindergarten to third-grade student realy @ccess in classroom and lab settings to
state-of-the-art technology, including softwarerdweare, multimedia and communication tools.

Young learners will be ableto use technolotyy develop necessary social, cognitive and
physical skills and construct meaning through tagploration and application of a variety of
interactive materials. Through telecommunicatiansluding e-mail and Internet, student

learning extends to the world beyond the classtotming learners begin to make decisions
about the quality and appropriateness of infalongorovided through technology and how it

may be used. The technology addresses multiplening styles, accommodations and
adaptations, and it supports a variety of lie@nstrategies such as cooperative learning and
student-directed learning. Students will demonestadilities:

- in the basic operation and concepts for effectivsiyng technology.

- to use technology tools such as word processirtgbdae, spreadsheet, content specific
software, telecommunications and multimedia.

- to search for information and communicate longatise.
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- to read, write, edit text, solve math problems,lyagpientific methods, learn about their
environment and other cultures, and pursue theafitse

- to obtain and use information from a variety eddher-guided and rapidly changing
sources (e.g., e-mail, website).
- to work cooperatively with peers when using tecbggl

- to take care of technology and use it in a resjpbasvay.
Instructional Examples

In an elementary classroom a teacher demonstrnatesiadels a group writing activity using a
computer and a projection device. Then workingvirdially or in a shared writing experience

young learners write about an assigned topic. Toaypose at the keyboard for easy revision
and editing as they work. Graphics and digitalgesaare easily incorporated into the writing
piece for support. Students use the text to spisathre in word processing programs to hear
what they have written. Peer editing further enkeartbe students writing skills in a cooperative
learning environment.

An early childhood literacy project uses technolégyncrease reading and writing achievement.

The writing process is introduced as early as kigalden and students can use word processors
to draft stories and reports. The use-ekey-Pals| pen pals who communicate via computer, is
an essential part of the writing process. Sttgleommunicate with peers in another school,

sharing and editing writing. The project involteachers, library media specialists, reading
specialists, and instructional assistants in theld@ment, planning and delivery of technology
supported reading and writing. Their web site vfes valuable resources for the primary
teacherhttp://www.mcps.k12.md.us/curriculum/littlekids/

Career and Technology Education

Career and technology education (CTE) prepateests for further education, careers and
lifelong learning through academic instruction ezardevelopment, technical skills development

and work-based learning. Career and technology cattun instructional programs incorporate
different forms of technology currently utilized lisiness and industry to ensure that students
understand and evaluate the uses of current temfpies|for a variety of purposes and situations.
These skills are designed to add value to thdestis overall education program. The student

will:

- identify and use resources and strategies for kgegdbreast of advances in technologies.
- identify and describe current technologies useti¢et a variety of needs, including
obtaining and managing information, communicatpeyforming work and solving

problems in a variety of situations.

- evaluate the uses of current technologies in Spesthiations.
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- identify needs not being met by current techg@e and emerging technological
solutions that may meet those needs.

- use technologies safely, effectively, legally atidaally.

- use appropriate technologies to obtain, store, g@aaalyze and convey information.
- use appropriate technologies for research, créptarel problem solving.

- monitor, evaluate and plan to improve personal o$éschnologies.

- analyze and evaluate the effects of technoloamiesdividuals, society and the
environment.

3.10 Technology Education

Technology educationis an integrated, experigii@sed instructional program designed for
citizens who are knowledgeable about technology-evtdution systems, techniques, uses and

social and cultural significance. It allows the lgagion of mathematics and science concepts in
technology systems. Students discover, createsalnd problems by using a variety of tools,
machines, materials, processes and computer sysiémms Maryland curricular framework for
technology education identifies the technologgduboutcomes for students enrolled in
technology education to ensure that students will:

- demonstrate knowledge and skills regarding divegskenology systems, including their
functioning and applications.

- demonstrate knowledge of the nature of techgyland the relationships and impacts
among technological achievement, the environnibatadvancement of science, the
individual, and society. The contexts for this kiedge shall be historical, current and
futuristic.

- demonstrate the ability to solve problems withhtesdogy using a systems approach,
higher-order thinking skills, individual and cddlerative ingenuity, and a variety of
resources including information, tools and matsrial

- make ethical decisions about technological issnekjding the development and use of
technology and technology resources.

- demonstrate in an experiential setting the safece¥e and creative use of technology
resources — including tools, machines and mageriain carrying out technological
processes.

- apply science and mathematics, language arts,| sbethes and technological concepts
to solve practical problems and extend human cépesi
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- apply knowledge of — and perform tasks repreedime of — technology-based careers,
including engineers, technologists, technicians@afts-persons.

- recognize the multicultural and gender diversigluded in past, present and future uses
of technology.

3.11 Implications for Nigeria

The implications of the above case studies shoelddmsidered. In the first instance as County,
there is a need for us to put in place a policieohnology integration at the school level. In

addition we also need to insecure proper momitpriof the quality of teaching inour various
schools. Education supervisors need be told of vétiue to be attached to media integration.

School administrators must insure that needed raquired technologies are available.
Government on its part must ensure that teacre encouragedto integrate media into their
teaching activities. On the job workshops and samsiat regular intervals should be organized
for the teachers and the school managers to imghareknowledge of media and their usage.

4.0 CONCLUSION

It has been clearly demonstrated that the neettegriate media into the curriculum is one that is
not negotiable. Media integration can be donea ivariety of waysto appeal to the various
academic disciplines. As much as possible teaaengld consider such issues like age, topic,
environment, media availability, methods, flextlyil cost, and technical know how in their
efforts at integrating media for effective results

5.0 SUMMARY

In this Unit, we have read about how media have Iseiecessfully integrated in the teaching of

some key school subjects in some developed coan&kieempts have been made to showcase
examples in such disciplines like the scienceslth@ducation, mathematics, social studies,
early childhood education among others. The irapibns of the foreign experience to the
integration of media/technology in Nigeria were lexed.

6.0 TUTOR -MARKED ASSIGNMENT .
1. Media integration is no respecter of any agadeliscipline. Do you agree?

2. What roles would you ascribe tothe teactteidents and technicians in media
integration and utilization?

3. How prepared is Nigerian teachers in mediegrétion of classroom teaching?
7.0 REFERENCES/FURTHER READINGS

http://www-itg.lbl.gov/ITG.hm.pg.docs/Whole.Frog/\¢le.Frog.html
http://www.mcps.k12.md.us/curriculum/littlekids/
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UNIT IS5 CASE STUDIES OF MEDIA INTEGRATION INTO THE TEACHING OF
SOME KEY SCHOOL SUBJECTS - NOUN’s EXPERIENCE

CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1  Technical Requirements
3.1.1 The REPRODAQhNq
3.1.2 Study Centres
3.1.3 Intranet/Wide Area Network (WAN)
3.2 Integration of other Support Services
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignment
7.0 References/Further Readings

1.0 INTRODUCTION

In this unit, we will discuss the integration ahedia into instructional delivery to the leaser
using the National Open University of Nigeria (NOJU&$ a case study.

2.0 OBJECTIVES

At the end of this unit, you should be ableigrdss the integration of media into the
instructional delivery to learners in the Natio@gden University of Nigeria.

3.0 MAIN CONTENT
3.1 Technical Requirements

Production of course materials, learning aid$ather student support materials acquired or

developed in-house will be centrally undertakahthe REPRODAhNQ centre and delivered in

various formats and through various channels tethéy centres for onward distribution to the
students. The choice of format and/or deliveshhannel will be based on student's preferred
learning styles and the facilities, which they eagess in their various locations. The different

delivery formats shall include:

* Printed materials

* Audiotapes

* Videotapes

« CD ROMs

* Online multimedia interactive and non-interactivegentations
» Direct TV and radio broadcasts

142



The different delivery channels shall include:
* Physical transportation of hard copy materialsnf@d materials, audio and videotapes,
CD ROMS) by courier companies, NIPOST and/or indsotransport division.
» Electronic transmission of materials in multirgedioice, data, graphics, video) over
fixed line (telephone or leased lines), temmaktnd VSAT wireless communication
systems.
» Television and radio broadcast of educational @wognes.

The delivery infrastructure will have a star togptavith the REPRODANh(q as the central hub
and the study centres acting as nodes. The litvidasm the hub and the nodes could either be
the Intranet/WAN, Television and Radio broadcastminysical transportation of hardcopy
materials. This is further explained below.

3.1.1 The REPRODAQNq

The REPRODANhNq, which shall be located in Laga#i, viee the central hub/gateway for the
production, storage and distribution of learningenals in multiple media formats. It will be an
aggregation of educational resources for shariwnigogstribution purposes. The key functions of
REPRODAhq and the services it will offer include &nown in figure 2):

* Academic services

» Content authoring

» Central multimedia content repository/database
* e-Learning/web-based learning solutions

» Learning management system

* User interface

* Communication tools (mail, chat, forums, instanssaging)
* Secure internet access

» Access to the National Virtual Library

» Data collection, display and analysis

» Directory services

» Testing and certification

* Network management

Also, production and editing facilities will be tafled at the REPRODANh( to produce, convert
and edit multimedia content for multi-channel defiy. Delivery platforms will include:

e Live audio and video unicast, multicast and broatica
e Video and audio on-demand

* Text and graphics

« CD-ROMs

* Audio and video tapes

* Printed materials
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Learning materials can thus be delivered over fibdsed network, broadcasted on television or
radio or physically transported to the study taenby courier services. The REPRODAhq is
illustrated in figure 2 above.

3.1.2 Study Centres

The study centres, which will be located as shawhable 1, will have Local Area Networks
(LAN) with a minimum of 20 computers. The LAMsll be connected tothe REPRODAq
through the Wide Area Network (WAN) and will alldar the following activities:

* Training and learning

» Assessment and testing

* Interactive sessions

* Communications (email, chat, forums, instant meissgdile transfer)

* Internet access

» Access to the National Virtual Library

» Other computer applications (word processing, sisieeets, database, etc.)

In addition, each study centre will be equippedcweitjuipment for the viewing, playback, audio
and video conferencing and other systems requiredeate virtual classrooms, rich and
compelling multimedia presentations and memer&ddrning experiences. These will be
installed in a large auditorium capable of sittiqgto 300 students and other adjoining rooms
used for smaller classes and tutorials. The eqaipsnwill also be interfaced with the LAN and
the WAN. Figure 3 above further illustrates thedstcentre concept.

3.1.3 Intranet/Wide Area Network (WAN)

A national Wide Area Network (WAN) using VSAT stibn for the delivery of Distance
Learning will be deployed with the Central Hub/Geadg infrastructure in Lagos and two-way

VSAT equipment in each of the study centres. Thibustrated in figure 4 above. The network
will be a high speed and scalable IP network ferghpport of distance learning content based
on data, video and voice communication deliveryhe $olution will support unicast, multicast
and broadcast transmission as well as fully interaservices based on the DVB standard for
digital satellite transmission. Critical factorea

* Reliability: Guaranteed end-to-end uptime on thewnication link
* Availability: Guaranteed 95% uptime

* Quality: Guaranteed response times and BER perfozena

* Throughput: Guaranteed bandwidth to be availabtestamtly

» Security: Ability to support required encryptiorhemes

* Flexibility: Adjustments in speed and support ofltiple application.

In addition, the network will support Internet asseweb browsing, email, file transfer and toll

quality Voice over IP (VoIP) services. The arcbitee will be open and flexible among other
things to allow for dynamic ramp up and quick d@gphent of new locations and new
applications/functionality without worrying abo@tchnological constraints.
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A key technology consideration for the deliveryrastructure will be the use of Open Standards,
Open Architecture and standardization on the latiefi®) platform for its video, data and voice
services. Other critical technological considerst are reliability, interoperability, flexibiirt
adaptability, scalability, future-proof, user-frafiy, ruggedness requiring minimal maintenance,

security and cost effectiveness.

3.2 Integration of other Support Services

Some existing government-owned infrastructuralifees have been identified which are

strategic and will be of immense benefit toNaional Open University of Nigeria and the
Open and Distance Learning programme in generdiesd include the NTA Educational Unit in
Tejuosho, Lagos, which has highly sophisticastéate-of-the-art facilities for the mass

production of educational audio and videotapeselsas production of educational programmes
for broadcast purposes.  There is the NatiBdakational Technology Centre (NETC) in
Kaduna which harbours some not too up to date eggnp but is staff by well trained personnel

that can be deployed to the Disance Learning Pnogre

It is therefore proposed that these two nationsgtss with their human and material resources,
which are currently underutilized, should be cettethe NOUN for maximum utilisation.

In addition to the many advantages of this arrareggnthe REPRODAh( centre which is central

to the production, distribution and delivery o$tructional materials in the various formats
described above will be located at the NTA EducetidJnit, which is ideal and in a near-ready
state to accommodate this arrangement.

Furthermore, the NTA Educational Unit will be ugedsupport the production and nationwide
transmission of educational radio and televigiomgrammes in conjunction with the NTA,
FRCN, State and Private broadcasting stations. Witlis&e particularly useful for the students
that live a considerable distance from the stuayres who may not always have the opportunity

to visit the study centres.

4.0 CONCLUSION

We have discussed the integration of media intwuongonal delivery to the learners using the
National Open University of Nigeria (NOUN) as aeasudy. We have specifically mentioned
the various strategies through which instructiaeivery made available to learners.

5.0 SUMMARY

In this unit, we have discussed the technical requents of integrating media into instructional
delivery to the learners in the National Open Ursitg of Nigeria (NOUN).

We mentioned REPRODANh(, study centres and intfafee Area Networks as some of the
media through instructional delivery are made wldarners.
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6.0 TUTOR-MARKED ASSIGNMENT
1. Do a critique of the National Open University ofgria media/technology mix plan.
2. Write short notes on the following:
@) Wide Area Network (WAN)
(b) Intranet instructional delivery
(© Mix-mode delivery strategies
3. Why has NOUN adopted the three items in questiabh@®e.
7.0 REFERENCES/FURTHER READINGS

NOUN (2002). Blueprint for Open and Distance idné@g Programme in Nigeria and the
establishment of the National Open University ojéfia.
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