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Laboratory Organization and Design

» History background and rational for the laboratory.

* The laboratory in school.

» Existing traditional designs and organization @& kaboratory.
* Modern designs and organization of the prep. Room.

» Design and organization of the store.

* The use of computers in laboratory organization.

* Research report on laboratory organization andydesi

Laboratory Safety

Safety in the laboratory

Laboratory rules and regulations

First AID in School laboratory

Disposal of waste materials in the laboratory

Hazards in the Laboratory

Glass ware hazards in the laboratory

Chemical hazards in the laboratory

Electrical hazards in the laboratory

Fire hazards in the laboratory

Extinguishing a fire in the laboratory

Research report on laboratory safety and hazards

Laboratory Management

Head of Department in laboratory management

The science teacher in laboratory management

The Laboratory Technician and Assistant in labayakdanagement
Storage and material management in the laboratory
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INTRODUCTION

Science has changed over the past years and gatiafbes must change! As a

science teacher, you are wused to haviggur students take part in laboratory
activities. Have you noticed differences in dasagd organization as you move

from one laboratory to another? Severtdachers had found some of these
laboratories to be inadequate in ternef design, space, technicians, apparatus
materials chemicals and use of computer. But éxatation is very vital for the

growth of science and it is impossible to teackrsoe without practical works in a

conducive atmosphere.

Who manages laboratory and the safety are alsortant issues thatyou must
consider. So this course exposes you to the vadegigns, management and safety
in the science laboratory. The course is a 3itcosit course divided into four
modules:-

. Laboratory Organization, & Design
. Laboratory safety

. Hazards in the laboratory

. Laboratory management

Each of these modules contains 4-8 units. Youlvalexpected to go through each

of the units carefully attending to all built inexxise. You will also be expected to

submit a tutor-marked assignment after cheaunit. Most of these assignments
involves your use of the library since they areagsh oriented. This is to help you

with your future research work and remember yosigasnents are as important as

your examination as they carry equal weightings.

COURSE GUIDE

The Course Guide tells you briefly what the coussgbout, what course materials

you will be using and how you can work your whsough these materials. It
suggests some general guidelines for the amouirhefyou are likely to spend on

each unit of the course in order to complete iteasfully. It also gives you some
guidance on your tutor-marked assignments.  etailformation on tutor-marked
assignments is found in the separate Assignmeat\wiich will be available to you.

There should be some seminar classes arrangaudaaurse where you can present

your research reports. The locationse atime for these seminars will be
communicated to you.
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What you will learn in this course

As a post-graduate student in this course, itssm&d that you must have been

exposed to working in a science lammyat So the overall aim of SED 813
(Laboratory Design and Management) is to introdumeto some of the tradition

laboratory design and organisation youe awused to, the modern designed
organization, and management procedures in thedtdyy. Should you be in a

position to propose a new science laboratory oravgment on an existing structure

of science laboratory, this course comes handy.

COURSE AIMS

The aim of the course can be summarized as folloivgis course aims to introduce
you to various designs. Organisation and manageai¢he science laboratory.

This will be achieved by aiming to:

. Introduce you to the laboratory organization ansigie

. Outline the safety, First Aid & Design waste progexs that should
be taken in the laboratory.

. Introduce you to the use of computers in the laiooya

. Give you an appreciation of the hazards in theriziooy

. Explain the role of the head of department, scidaaeher, laboratory
technician and Assistant in laboratory management.

. Introduce you to the importance of storage imtatory materials
management

. Teach you how you can write and present reseapdrtsefor seminar

and conferences on laboratory design and management
COURSE OBJECTIVES

To achieve the aims set above the course sets dheweurse sets overall objective.
In addition, each unit has specific objectivesuded at the beginning of a unit. You

may want to refer to them during your study of tinét to check on your progress.

You should always look at each unit objectivesraftenpleting a unit to be sure you

have done that was required of you in the unit.

Set out below is wider objectives of tlmwurse as a whole. By meeting these
objectives you should have achieve the aims otthese as a whole.

On successfully completion of the course you shoeldble to

e Trace the historical background of science laboyatoschools.
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» List factors to be considered in siting a labonator

» Describe the various types of existing designsagdnization of
science laboratory

e Describe the design and organization of the pr&mom and store
in the science laboratory

« State the use of the computers in laboratory opgeion

e Write research reports on laboratory gtesi safety and
management

* Outline the safety, First Aid and waste disposatpdures in the
science laboratory.

e Discuss the wvarious hazards associatedh wthe science
laboratories

e Explain the roles of the human and temal resources in the
management of the science laboratory

* Read research reports from journal articles andenaadummary

* Present research reports on laboratory design andgement at
conferences or seminars.

Course Materials

Major components of the course are

. Course Guide

. Study units

. Journals and textbooks

. Assignments file

. Presentation schedule
STUDY UNITS

There are twenty-three units in this course agyait

Unit 1 - Historical background and rationale for the labomnat

Unit 1l - The laboratory in school

Unit 1l - Existing traditional designs and organization & tlaboratory
Unit IV - Modern designs and organization of the preparatbom

Unit VvV - Design and organization of the store

Unit VI - The use of computers in laboratory organization@esign
Unit VII - Research report in laboratory organisation andydesi

Unit IX - Safety in the laboratory

Unit X - Laboratory rules and regulations

Unit XI - First Aid in the school laboratory

Unit XII

Disposal of waste materials in the laboratory
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Unit XIII - Glass ware hazards in the laboratory

Unit XIV - Chemical hazards in the laboratory

Unit XV - Electrical hazards in the laboratory

Unit XVI - Hazards in the biology laboratory

Unit XVII - Fire hazards in the laboratory

Unit XVIIlI - Extinguishing fire in the laboratory

Unit XIX - Research report on laboratory safety and hazards

Unit XX - The Head of Department in laboratory management

Unit XXI - The science teacher in laboratory management

Unit XXII - The laboratory technician and assistant in laboyato
Management

Unit XXIII - Storage and material management in lidgoratory

The first eight units constitute module one, whibn laboratory organization and
design. The next 4 units constitute module 2, Wisoon laboratory safety. Next set

of seven constitutes module three and this is @ars in the laboratory. The last

set of units is for module four, which has fourtani

Each of these units is designed to take you foménmim double period of two

hours. Where you are expected to g¢go the library for your tutored marked
assignment, you are likely to take more time. #&utesearch students, you have to

learn to do this within a stipulated time.

SET TEXTBOOKS AND JOURNAL

Any textbook on design, organization and managemvéhbe appropriate for this
course. More importantly are recent journals o topic.

COMPUTER SOFTWARE

In Unit VII, you were introduce to the use of cortgng in laboratory design and

management you will need some softwaresource package - on CD ROM or
Diskettes to help you with this. You could gesthesource packages from computer

shops.

ASSIGNMENT FILE

There are twenty-three assignments in this courBlat is one assignment per unit.
This is to be sure you really understood the urit.this file, you will find all the
details of the works you must submit to your tdtormarking. Remember your
assignments are as important as the examinatiahewasarry equal weightings
(50%). There are 23 assignments in this coursehe 23 course assignments will
cover:
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PRESENTATION SCHEDULE

The Presentation Schedule included in your coutsemals gives you the important
dates for this year for the completion of tutor-kesr assignments and attending

tutorials. Remember that you are required to stiblhjour assignments by the due

date. You should guard against falling behindaorywork.

ASSESSMENT

There are two aspects to the assessment of theecourFirst are the tutor-marked
assignments; second, there is a written examination

In tackling the assignments, you are expected ptyapformation, knowledge and

techniques gathered during the course. The assigisrmust be submitted to your

tutor for formal assessment in accordanedgth the deadlines stated in the
Presentation Schedule and the Assignment File. witik you submit to your tutor

for assessment will count for 50% of your total sumark.

At the end of the course you will need to sit fdinal written examination of three
hours’ duration. This examination will also codimt 50% of your total course mark.

FINAL EXAMINATION AND GRADING

The final examination for SED 813 will be of thieeurs’ duration and have a value
of 50% of the total course grade. The examinatitinconsist of questions which
reflect the types of self-testing, practice exargiand tutor-marked problems you
have previously encountered. All areas of the sawrill be assessed.

Use the time between finishing the last unit attihgi the examination to revise the
entire  course. You might find | udefuto review your self tests, tutor-medk
assignments and comments on them before the ex@aomna

TUTOR-MARKED ASSIGNMENTS (TMAS)

Assignment questions for the units in this coursecantained in the Assignment

File. You will be able to complete your assigmts from the information and

materials contained in  your set bookseading, studying units and the internet.
However, it is desirable in all post-graduate lexahlication to demonstrate that you

have read and researched more widely than theregbuoiinimum.  Using other

references will give you a broader \eimt and may provide a deeper
understanding of the subject.

When you have completed each assignment, semdjéthter with a TMA (tutor-
marked assignment) form, to your tutor. Make $hat each assignment reaches
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your tutor on or before the deadlingiven in the Presentation Schedule

and

Assignment File. If, for any reason, you cannahptete your work on time, contact

your tutor before the assignment is due to distuspossibility of an extension.

Extensions will not be granted after e thdue date wunless there are exceptional
circumstances.

There are twenty-three 923) tutor-marked assignimethis course. You only need

to submit thirteen 913) out of the twenty-threeut Bssignment under units IV, VIII

and XIX are compulsory as they areseaech reports and each of the three
assignments carrying 10.00%. Other ten assignneantg 2.00% each making up

your 50% continuous assessment.

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

COURSE MARKING SCHEME

The {allowir .
Assessment Marks
Assignment 1 — 23 23 assignments, best ten out of 20
Final examination 50% of overall course marks
Total 100% of course marks

Table 1 Course marking scheme
COURSE OVERVIEW

This table brings together the unitshe t number of weeks you should

take to
complé¢te them and the assignments that follows them
UNIT TITLE QFE WOQORK NOUN WEEK
Assaessment S
— Activity
] Historical backaround
g En
2 Thé I-ab,g,r_afn.r\{/ inschool Hof unit
3 Existing-traditional laboratory— ass
4 Modern dnelgnc and_g;gam_zahnn lgn
5 Design-and organizatiohof preproom me
[2Y Desi i 1 store nt
i The use-of computers-inthelab-oraanizatidn
. Fhe use of computers-inthe lab grganizatign
8 Research report on laboratory organization
9 Safety in the laboratory

11 First Aid in the school laboratory
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12 Disposal of waste materials

13 Glass ware hazards

14 Chemical hazards in the laboratory

15 Electrical hazards in the laboratory

16 Hazards in the Biology laboratory

17 Fire hazards in the laboratory

18 Extinguishing fire in the laboratory

19 Research report on laboratory safety

20 The head of department in lab management
21 The science teacher in lab management

22 The lab Technician and Assist. in lab

23 Storage and material management in the lab.

HOW TO GET THE MOST FROM THIS COURSE

In distance learning the study units replace theausity lecture. This is one of the

great advantages of distance leaning,;u yean read and work through specially
designed study materials at your own pace andiateaand place that suit you best.

Think of it as a reading the lecture instead d€hing to a lecture. In the same way

that a lecturer might set you some reading toltstudy units tell you when to read

your set books or other material, and when to uaercomputing practical work.

Just as a lecturer might give you #Bmnclass exercise, your study units previd
exercises for you to do at appropriate points.

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

to the subject matter of the unit and how a paldicunit is integrated with the other

units and the course as a whole. xtNes a set of Ilearning objectives. These
objectives let you know what you shoultte able to do by the time you veha
completed the unit. You should use these objestivgiour study. When you have

finished the wunit you must go back dancheck whether you have achieved th
objectives. If you make a habit of doing this yeill significantly improve your
chances of passing the course.

The main body of the unit guides yothrough the required reading from other
sources. This will usually be either from your Bebks or from a reading section.

Some units require you to undertake practical vaorla computer.  You will be

directed when you need to use a computer and gluidagh the tasks you must do.

The purpose of the computing work isvofold. First, it will enhance your
understanding of the material in the ittun Second, it wil give you practica
experience of using programs, which you could wetiounter in your work outside

your studies. In any event, most of the technigueeswill study are applicable on

computers in normal working practice, so it is imtpat that you encounter them

during your studies.
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Self-tests are interspersed throughout the umits$ aaswers are given at the end of
units. Working through these tests will help yowathieve the objectives of the unit

and prepare you for the assignments and the extioninaYou should do each self-
test as you come to it in the study unit. Thernéalso be numerous examples given

in the study units; work through these when you edothem, too.

The following is a practical strategy for workirtyoéugh the course. If you run into
any trouble, telephone your tutor or post the gargb him. Remember that your
tutor’s job is to help you. When you need helpy'tbesitate to call and ask your
tutor to provide it.

Read this Course Guide thoroughly

1.0 Organise a study schedule. Refer to the ‘Cowseview’ for more details.
Note the time you are expected to ndpeon each wunit and how
assignments relate to the units.  Important infdirom, e.g. details of your
tutorials, and the date of the first day of the est@r will be made available
to you. You need to gather together all this infation in one place, such as
your diary or a wall calendar. Whatever method ghoose to use, you
should decide on and write in your own dates forkivig on each unit.

2.0 Once you have created your own study scheduleyeinything you can to
stick to it.  The major reason that studentsigaihat they get behind with
their course work. If you get in difficulties \wityour schedule, please let
your tutor know before it is too late for help.

. Turn to Unit 1 and read the introduction and thgcotoves for the
unit.
. Assemble the study materials. Information abouatwlou need for a

unit is given in the ‘Overview’ at the beginninge&dch unit.  You
will almost always need both the study unit youwaoeking on and
one of your set books on your desk at the same time

. Work through the unit. The content ofhe unit itself
been
arranged to provide a sequence for yoo follow. As you

through the unit you will be instructed to readtsets from your set
books or other articles. Use the unit to guideryeading.

the

has

work

Keep an eye on the course informatidghat will be continuously

posted there.
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. Well before the relevant dates (about 4 weeks belae dates), take

the Assignment File and your next requiredgassent. Keep in

mind that you will learn a lot by doing the assigmts carefully.

They have been designed to help yoweetm the objectives

course and, therefore, will help you spa the exam.
all
assignments not later than the due date.

Review the objectives for each study unit to canfihat you have
achieve them. If you feel unsure about any ofdaibjectives, review
the study materials or consult your tutor.

When you are confident that you have achieved Bsurhjectives,
you can then start on the next unit. Proceedhyniinit through the

course and try to pace vyour study dbat you keep yourself

schedule.

When you have submitted an assignment to your fatanarking, do
not wait for its return before starting on the newrit. Keep to your
schedule. When the assignment is returned, pdigpar attention to
your tutor’s comments, both on the tutor-markedgassent form and
also written on the assignment, consult your taksoon as possible
if you have any question or problems.

After completing the last unit, review the coursel @repare yourself
for the examination. Check that you have achidgiiedunit objectives
(listed at the beginning of each unit) and the sewbjectives (listed
in this Course Guide).

Tutors and Tutorials

There are 20 hours of tutorials (ten 2-hour ses3iprovided in support of
this course. You will be notified of the dates)as and location of these
tutorials, together with the name and phone nurabgour tutor, as soon as
you are allocated a tutorial group.

Your tutor will mark and comment on your assignmseikeep a close watch
on your progress and on any difficulties you mightounter and provide

assistance to you during the courseYou must mail your tutor-marked

assignments to your tutor will before the due datdeast two working days
are required). They will be marked by your tutod aeturned to you as soon
as possible.
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Do not hesitate to contact you tutor by teleph@amail, or discussion board
if you need help. The following might be circunrstas in which you would
find help necessary. Contact your tutor if:

. You do not understand any part of the study unithe assigned
readings

. You have difficulty with the self-tests or exerdse

. You have a question or problem with an assignnweitit, our tutor’s

comments on an assignment or with the grading @fsaignment.

You should try your best to attend the tutorialBhis is the only chance to
have face-to-face contact with your tutor &mdask questions which are
answered instantly. You can raise any problem emeoed in the course of

your study. To gain the maximum benefit from @aututorials, prepare a
question list before attending them. You will kearlot from participating in
discussions actively.

Summary

SED813 intends to introduce you to Laboratory Desigd Management.
Upon completing the course, you will be equippith basic knowledge
laboratory design, management, organisation afatysprocedures in the
laboratory.

Among others, you will be able to answer these «iofdquestions:

. What is the historical background of laboratories?

. Why are laboratories needed in schools?

. What is new about the modern laboratories?

. How can we improve the existing traditional laborggs in design
and organisation?

. How can you use computer in the laboratory?

. How safe is the laboratory?

. What are the possible in the laboratory?

. What first aid procedures can e used in case aflect?

. What are the proper procedures for waste dispaos#he laboratory?

. What are the possible hazards in the laboratory?

. What are the roles o the head ofpadeent, science
teacher,

. laboratory technician and assistants in laboratory?

How can you manage the material resources in thebaratory?
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MODULE 1
LABORATORY ORGANISATION & DESIGN
INTRODUCTION:

In this module you will be exposed to the varioasigns and organization of the
laboratory which includes the preparatory roostpre and the main laboratory in
relation to others. The use of computers andteesearch reports on laboratory
organization and design are also considered. mbdule is divided into 8 units as
follows:

Historical background and rationale for the labona

The laboratory in school

Existing traditional design and organization af thboratory
Modern design and organization of the laboratory
Design and organization of the preparatory room

Design and organization of the store

The use of computers in laboratory organization
Research report on laboratory organization andydes
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UNIT 1

HISTORICAL BACKGROUND AND RATIONAL FOR THE LABORATO RY
TABLE OF CONTENT
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1.7 TUTORED MARKED ASSIGNMENT
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1.0 INTRODUCTION
Before going into the laboratory designs and orzgtions, it is necessary for
you to know about the historical background ofldi®ratory, the rationale
for the emphasis on science laboratoand the Ilink between the school
curriculum and the laboratory. These will be teglan this first unit.

1.1 OBJECTIVES

After reading this unit, you should be able to

. Trace the historical background of the school smedaboratory.

. Advance reasons for the continuous emphasis orokttmratories.

. List some science curriculum materials used in sisho

. Outline how student's performances in thiaboratory should
assessed.

1.2 HISTORICAL BACKGROUND

From your study of history years back, which do ylmnk came first the
laboratory or the equipments? Give a reason far goswer.

Before the advent of the d8 century, laboratories were not associated with
science teaching.  Science subjects such as Bioltlgemistry and Physics
have become school subjects even before the instiudesigned specifically
for scientific purpose cam up. And as regardsiatories and equipment,
Aliyu (1982) stated that most of the scientific gopent before 1600 were

be
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14

borrowed from practical crafts and craftsmen, whosés were much better

than those that the scientist had during the periokh fact, laboratory work

became a permanent feature in science itepchat the high school in the
nineteen century when the first student laborateag built in Britain in the

Royal Technical College in 1830 by Tl@n Graham. Before this time,
some eminent pioneer scientists such Bavoisie (1743-1794) Pricsley
(1776-1848) converted their homes intobotatories where regular
demonstrations were held for youngstershow were interested in learning
science (Lock 1988). So you can see how long lagdaboratory has been

and continue to be an integral part of sciencenlagractivities.

RATIONALE FOR THE EMPHASIS ON SCIENCE LABORATORIES

Science Practical exercises in the ldboya in schools have been most
exciting for some students. In fact some of theaklforward to days when
they have science practical and could display tiglls.

Exercise 1.1
Why do you think some of your students prefer ttiersce practical lessons?
This could because:

(a) of the complexity and abstract nature of thigexct that some students
find it difficult to understand and gm the concepts without
manipulations in the laboratories. Inactf without these
manipulations, students might end up m&my the concepts
without understanding. It explains why reseamgbort categorized
most Nigerian science students as rasallehan appliers (Shuaibu
Ogunsola 1983, Ogunsola-Bandele 1993).

(b) Science should be activity and inquiry based. &tiglshould be left
to find out whatever they have been taught in taestooms on t heir
own.

(c) Students themselves are interested and engmyipal work where they
are able to work and interact in-groups with ot$tedents and get a lot of
personal attention from their teachers.

THE LABORATORY AND THE SCHOOL CURRICULUM

The laboratory has always been he matistinctive feature of science
instruction. It has continued to occupg central role in the new science
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curriculum science, which emphasizes sttisleninvolvement in science
teaching through practical work.

Exercise 1.2
List two of the science curriculum materials yoe usyour school.

Some examples of Nigerian science prsjectvhich placed increased
emphasis on laboratory work are Nigerian Integr&eiénce Project (NISP)

developed by Science Teachers Associatioh Nigeria (STAN) and the
Nigerian Secondary School Science Proje@iSSSP) developed by
Comparative Education Study and Adaptaticdbentre (CESAC (NERDC).
These are widely adopted in our schools and thegepinuch emphasis on

laboratory work in line with the demand of scieteaching which requires

the development of certain skills and attitudes.

Assessment of student’s laboratory work.
How do you usually assess your student’s performamtaboratory?
In line with the -curriculum, the assesstmasf student performance in the

laboratory is usually based on the attainment nreasfua list of behavioral
objectives, which are:

a. Cognitive (knowledge)
b. Affective (attitude)

C. Psychomotor (SKkills)
Exercise 1.3

With respect to these 3 main domains, how havebgam assessing your
students practical?

It has been observed hat in most schools, as sotireatudents know what

to do, set up the materials, perform the experimant record the correct

readings and measurements, the student is givendhagsessment. But all

these listed only emphasizes the knowledge andkilis with little or no

emphasis on the attitude of the students towaselpitictical exercise. This

has been the practice several decadg® dhat attitudinal aspect of the
laboratory work is neglected (David 1976). So asiance teacher, you need

to take note of this — for example, how carefulyarer students in handling

the apparatus, do they take time to make sure apsa& laboratory tables

are cleaned before leaving the laboratory or dg thsh to get out? etc.
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1.5 CONCLUSION
This unit takes you through the historical backgbof the laboratory, the
rationale for the emphasis on school laboratonesthe link to the school
curriculum. In the next wunit you willbe introduced to the laboratory in
schools.
1.6 SUMMARY

In this unit you learnt that first school laboratevas built in Britain in 1830.

. Formerly, homes of scientists were used for regiganonstrations
and served as laboratories.

. Science is abstract and complex and sometimesuliffio understand
without manipulations in the laboratory.

. Science should be activity and inquiry based antthemeed for the
laboratory.

. That science laboratory occupies a centrale in the new science
curriculum.

. Assessment of your students’ practical rkwoshould take into
cognizance the three domains of behaviorabjectives — cognitive,

effective and psychomotor.
1.7 TUTOR MARKED ASSIGNMENT
Write a page on the historical background of tHeostlaboratory.
1.8 REFERENCES
Aliyu A. (1982) Teaching science in nigeria. Atéeess Ltd. llorin
Archen Hold. W.F. Jenkins EW. and Watabinson C. (1978) School
science laboratories; A Handbook of DesigManagement and

Organisation. John Murrey, London.

David L. (1976) Measurement of interest and atetitb laboratory work
among all levels, science education.

Indira Gandhi National Open University (2001) Gdaldoratory practices.
Jande F, Jasini J.Y. Obiku M. King L, Falaku (1992)ganisation, design,

management and safety of the laboratory. Mastejsqi submitted
for EDSE
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Lock R (1988). A history of practicalwork in school science and its
assessment 1860-1986

Ogunsola-Bandele (1993) High school students cognitreference — The
Hoosier Science Teacher.

Power Lab 8 (2001) The new paragon Btience labs. Modern school
supplies inc. Hartford CT.

Shuaibu M.J. & Ogunsola M.F. (1983), g@itive styles of students of
chemistry. British Journal of Research in Sciemceé Technological
Education..

British journal of Research in Science and Techgiokd Education.
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UNIT 2

THE LABORATORY IN SCHOOLS
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2.10 REFERENCES

2.0 INTRODUCTION

In this wunit you will learn about thelaboratory in your school. What

a
laboratory is and its functions. Factors that gbauld consider in siting and
choosing an appropriate shape for the laborat@aksio considered.  This
unit will be most useful for you if your schooldsnsidering building a new
school laboratory.

2.1 OBJECTIVES

After reading this unit you should be able to:

. Define a laboratory

. List two functions of a laboratory

. Differentiate between the indoor and outdoor latmosa

. Advance reasons why schools opt for the indoorritiooy

. Choose an appropriate shape in the design of boedtory

. List some factors to be considered in the sitintheflaboratory.

2.2 THE LABORATORY DEFINITION AND FUNCTION

The laboratory which is a distinctiveeafure of science instruction

has
urricuiurtt. Q
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2.3

Exercise 2.1

Do you have a laboratory in your school? How wordd describe what a
laboratory is to your students?

The school laboratory is an instructional facilised by the teacher to help

students learn about science and howe thcientists investigate the world
around them. That is, it is that hamol building set aside for scientific
discovery and inquiry. Students are brought iraticontact with materials,
manipulating them through procedures that refleigrgific thinking. In fact

there are various ways Yyou could defire Ilaboratory depending on the

functions it performs.
INDOOR AND OUTDOOR LABORATORIES
Exercise 2.2

If the laboratory is where students learn whatrgmgds and investigate the
world around them, then list two places where treestiwities take place and
can be called laboratory.

There are many locations within and outside th@asichuilding that could
serve as a means of helping pupils learn whatseien  For example, the
school garden, the riverside, the mechanic workgtop Since these also
provide meaningful science learning experienceshifeistudents, they could
be called outdoor laboratories. Despite the useis of the outdoor.

Exercise 2.3

As a science teacher, since the outddaboratory would have been less
expensive with lots of space for studerteacher interaction, then why the
emphasis on having a building?

Despite the usefulness and cost effectivenessthdd be associated with

the outdoor laboratory, there are marmyroblems which necessitated the
designing, planning and provision of an alternatiiin the closet range.

Some of these problems include the weather, proxianid organization of

outdoor activities, student’s distractionnda over crowdness of the school
timetable (that may not allow sufficientime for students to move to
designated locations).

Some of these problems therefore neegsdit schools having indoor
laboratory, design, built, equipped, organized myathaged to help students

NOUN
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2.4 SITING OF THE LABORATORY
Exercise 2.4

If your proposal for a new science laboratory isegpted, where would you
want the laboratory sited?

The siting of laboratories is as important as threcfion they perform.  You
should therefore consider the following n makingirydecisions.

(@) The blocks of laboratories should betedsi at the end wing of

the

college. This is to prevent other buildings frdme hazard that could
arise from the laboratories e.g. radiation, firgglesion hazard. Also
it is easier to expand the building when sitechaténd wing of the
school or college.

(b)

It should be sited in block with other science Iabories to enhance:

I Inter disciplinary works

ii. Reduce walking distance between other laboratéwiestaff,
apparatus and students

iil. Share common facilities like science wse centre,
workshops.

iv. Minimise the cost of installation of basic servfaeilities like
water, electricity and gas.

(©)

Environmental Consideration

The laboratory should be sited along WE- direction when the
windows are made facing the N-S direction, a giteahination by

the sunlight from the E-W direction if reduced. Iséthe E-W wind

could be avoided.

2.5 VARIOUS SHAPES OF THE SCHOOL LABORATORY
Exercise 2.5

What is the shape of your laboratory?
Have you noticed any disadvantage associated iiglshape?

There are many shapes a laboratory can take sothes# are rectangular
square, circular and T shapes.

Z
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(@)

(b)

(©)

(d)

The Rectangular Shape

Sketch of the rectangular shape

The rectangular shape has the disadvantages aofdhwig distance

between the teacher and the students tlé back. Although this
design is cheap, it makes teacher supervisiorcdlffi

The Square Shape

The square shape reduces the distance betweesattiest and the
students and enhances supervision.  Since isascileap to design,
most school opt for this.

The Semi Circular Shape

The semicircular shape brings all thdudents to about the
same

distance to the teacher and reduces the teacliedens distance to

the bearest minimum. Also teacher supen is enhanced.
Although it has an advantage over the square ardmmgular shape, it

IS quite expensive to design.

The T Shape

T-Shape has provision for the experimental work alestration and
lectures for students as well as for audio-visichugage. However,
because of the materials and human resources néwdad type of
design, it will be very expensive. It has the adages of saving time

NOUN
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2.6

of movement from the lecture class to the laboyatoAll needed and
available facilities could be used within the biitgl The T-shape
laboratory is quite similar to the modern labore®iproposed in unit

4 in which the classroom and the laboratory arelined.

Lecture
Demonstration

D€gsk.

Lecture
Rogm

Av corner

and desk room

Mai
H.a

A Sketch of T-Shaped latory

OTHER FACTORS TO BE CONSIDERED IN BUILDING A SCHOOL

LABORATORY

After siting and choosing the shape for the lalmgatthe following should

also be considered.

a.

ZCOoZz




determnance.
Purpose:- What ine the
purpose will the inner Local Condition:- Most tropical countries experience verkigh
designhumidity and temperature. Hence the laboratorgtrba designated
organizo have good ventilation, heat instaflati and enough drought
ation, to
materigrevent mound.

laboratory serve?

Will it be used

for Biology, Physics,
Chemistry, and
Integrated Science or anag
will it be

used at the ordinary glment
advanced level? TheanOI

purpose and level wiff"@Nt® )
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C. Soil Conditions: The drainage capacity of the landusin be
examined. Also, the type of soil sanclay, loam or the humus
content. Itis also necessary to consider itsnation in terms of
whether it is uphill, downhill, flat plan and wat@ble level.
d. Availability of Funds:- Before embarking on building any
laboratory it is necessary to consider how mucld figravailable. For
building materials, science equipment andaterials have become
quite expensive with the going rate of inflation.
2.7 CONCLUSION

In this wunit you have been introducetb your school Ilaboratory and its
functions.  Factors that would help you in sitargd choosing the shape of

laboratories have also been considered. So slyoulthe in a position to

advice on building a new science laboratory, tiig will be handy.

2.8 SUMMARY

In this unit you learnt that:

- The school laboratory help students learn whiahse is all about and
how the scientists investigate the world

- That there are some problems associated witbutaoor laboratories so
the indoor is preferred.

- That laboratories should be sited at the end wirthe college to ease
Expansion and prevent danger.

- That all science laboratories (Chemistry, Phyd8islogy, Integrated
Science etc) should be sited in a clbloto accommodate sharing of
facilities services and human resources.

- That laboratories could be in different shapgsedeling on the purpose
and cost.

- That other factors considered in building a labory include the purpose,
local condition, soil condition and availability fafnds.

29 TUTOR MARKED ASSIGNMENT

The principal or provost of your college has judbrmed you about the need

to site a new laboratory (Chemistry, Physics old@jg). Give a proposal.
2.10 REFERENCES

Aliyu A. (1982) Teaching Science in Nigeria, AtdRoess Ltd, llorin
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UNIT 3

THE EXISTING (TRADITIONAL) LABORATORY DESIGNS AND
ORGANIZATIONS.
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3.0 INTRODUCTION
Casting your mind back to your days in the secondahnool, how are your
laboratories internally designed and organized? yau able to move your
benches, cupboards and stools around? What se#igng arrangement vis-
a-vis the teacher demonstration table (work station
In most of the schools, teachers have been foubd ttemonstrating and
teaching from the front of the classroom and theestts especially those at
the back struggling to see what theacher is doing. For the
arrangements there are basically two designs {iXeé and flexible design.

3.1 OBJECTIVES
After studying this unit, you should be able to:-
. Describe the various types of existing designsagdnization of the

science laboratory.
NOUN <?6>
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. Outline five shortfalls in each design
. List 4 service units in the existing laboratory
. Advance one reason why students don'sually enjoy the
teacher
. demonstration exercise.
. Compare the laboratory space in the fixed andbilexilesign
Submit a report on the organization of your presehbol laboratory
(Chemistry, Physics, Biology or Integrated Science)
3.2 THE FIXED AND FLEXIBLE DESIGN

In this design all the benches, cupboards andEare rigidly fixed. Infact

the benches are firmly attached to tHwwor and also to the walls. The
advantage of this design is that it is able to avnodate many students for

the specific room layout and it becomes extreméficdlt to recognize the

students into smaller groups for science discussamal activities.

The flexible design on the other hand allows thaifure and services to be
free standing so that they can easily be moved.

A picture of Traditional laboratory

Exercise 3.1

Look at the picture, what are the advantages ssatldantages that this may
have over the fixed design?

Well the present school, might opt for the fixedida because of the cost of
replacement as the more flexible the benches, tire often the replacement

because of the materials used. The flexibititthe inner arrangements is

usually dictated by the various activities tme carried out. Two types of
laboratory has been described above. enNhdescribes your school
laboratory? What kind of services are available laow were they fixed.
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3.3 THE LABORATORY SPACE
Exercise 3.2
Can you compare the laboratory space in the fixesiigth with the flexible
design?
The fact that the students seats, kenchand services are fixed makes
movement restricted and does not allow much spacateraction. In fact
in most cases students are identifiedith wcertain seats in the laboratory
making team activities impossible. Orhe t other hand, the fact that the
students can move freely in groups ithe flexible design also allows the
teacher enough space for supervision. or Fsufficient distance should be
allowed between the benches for the e samovement of people to avoid
accident.
3.4 SURFACES AND FURNITURE
In your school laboratory, what are he furniturd aarfaces like? In some of
the old laboratories, concrete workstations makipgrmanently fixed are
observed. In some, the furniture are made of vawtstill others having
Formica surface for wood surfaces, teak has begod choice but found to
be quite expensive.
The concrete workstation which is also an old desigs been found to be
very uncomfortable for the students to work ancepservices attached. In
fact the selection of laboratory good furnitureésy important.
You must always consider suitable wortops, cupboards and other units.
Bench tops should be impervious to watand resistant to disinfectants,
acids, alkali organic solvents and moderate heat.
Exercise 3.3
What in your opinion then are the two main factorbe considered in the
choice of a work top? These are the cost of themads to be used and the
nature of the laboratory work.  For example, ia lbology laboratory, it is
important to be able to sterilize the surface gasild so the Formica surface
is preferred.
3.5 SERVICES
All laboratories require water gas ligigti electricity as well as drainage
system. Some even required more services, whathda steam vacuum or
NOUN <?8>
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3.6

3.7

3.8

compressed on, and the fund extractors. Thesa setvices if fixed make it
difficult converting are laboratory to ather. But some laboratories are
equipped with movable service stations that argplied via the floor but
allowing for a considerable degree of flexibility.Since it is not an integral

part of the furniture. Modern design as regarédflégxible services will be
discussed in unit 3.

FUME CUPBOARDS
Exercise 3.4
Do you have a fume cupboard in your laboratory?t d8ll functioning?

Most fume cupboards in the traditional laboratodes out of service even

though in some they are not available at all. iBistimportant to have a

fume cupboard in the laboratory especialthe chemistry laboratory and
those involved in radio active work. For any warkolving noxious fumes

must be carried out in a fume cupboard. The fonabf a fume cupboard is

to protect laboratory personnel from dangs fumes and to contain any
minor fires or explosions which might occur. Itshie designed to collect

and disperse the fumes without the risk of theranering the laboratory

through the windows or fresh air ducts.  All thi&ernal surfaces should be

chemically resistant for maximum efficiencyand economy. It should be
located so that the exhaust duet can be verticBends and horizontal runs

should b e kept at absolute minimum.  The satisfggerformance of the

fume cupboard requires that contaminated air doeseach the breathing

zone of the operator.

THE TEACHER DEMONSTRATION DESK (WORK STATION)

In each laboratory, the teacher is usuallyided with the demonstration

desk to carry out demonstration in froot the class. But have you ever
noticed that the some student hardly see whaet@her is demonstrating

why? This is because in some laboratories, theodstrating desk is on the

same level with the students and setting arrangeaiehe students does not

help either.  The teachers desk should rest arsad platform so that the

students seating at the back could share in theradison.

CONCLUSION

In this wunit you have been remindedf d¢he designs of the common
laboratories you should be wused to. hisT included the laboratory space,
surface, furniture, service units and teachers desination desk. In the next
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unit, you will be able to compare all these withatvehould be in a modern
laboratory.

3.9 SUMMARY

In this unit you learn that:

. There are two main types of laboratory inner desigime fixed and
the flexible design.

. The flexible design allows the furniture benched services to be
free standing while in the fixed these are rigifitked.

. The flexible design might allow greater rate ofriture replacement
because of the materials they are made with.

. The fixed design allows for less class interactidrereas the flexible
encourages greater interaction among students.

. Surfaces Bench tops should be imperviots water resistant
to

disinfectant acids, alkali, organic solvent and eratk heat.
3.10 TUTOR-MARKED ASSIGNMENT
Compare the Fixed and the Flexible Design in arfdeid_aboratory.
3.11 REFERENCES
Aliyu A. (1982) Teaching science in nigeria. Atdcess Ltd. llorin
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4.0 INTRODUCTION
Have you wondered how long ago your school laboyat@s built?  Most
school laboratories were built some decades agdeakdd attractive up to
date facilities to educate the growingtudent population. They were built
when science was mainly didactic rathéhan the interactive hands on
approach to science education. As aiense teacher or head of science
section in your school, you might not be able tande much as regards the
building and design, except the organization withiBut should you be in a
school where there is a proposed new science lavpravhat you will learn
in this unit will help you with your decision to k& science laboratory what
IS should be.
41  OBJECTIVES
After studying this unit, you should be able to;
* Describe what is modern about the power 8 (200d9rktory
e Compare the flexible design in unit 1ll it the power Ib 8 design as
regards laboratory space.
« Sketch the various configuration or arrangemeiat imodern laboratory
with the present ones in schools
» List 4 service units that should be on each woskigh
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4.2

* Advance 2 reasons why the classroom and laboratmyld be combined
in certain instances

» Compare the teachers work table in the existing wibdern laboratory

» List 5 importance of a fume cupboard

e Submit a report of not more the 4 papers on a megpadesign of a new
science laboratory.

THE MODERN LABORATORY

Power laboratory 8 (2001) is a completecience laboratory system,
designated with both teachers and stgdent mind made adaptable
different approaches of science instruction. éw facilities provide safe,
spacious work areas and convenient preparations@afaptable to different
appro?ch;les of science instruction.

i

m 52

R & T

Picture taken from power lab 8 2001
Exericse 4.1

Look at the pictures above. How cayou describe the design
workstations (tables) and working environment?

of

to

Well the octagonal workstation encourageooperative hands on learning

while allowing the teacher to move freely aboutrbem in order to observe

NOUN

the
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groups students and assist them as needed. d# ieelf to more formal
instructional approaches for example, when insiwadbcuses on the whole
class demonstration and lectures. There are \&atyges of configuration or
arrangement you can have in the modern laboratory.

Exercise 4.2

While having a practical demonstration, have yoerdweard your students
complaining of not being able to see the activitiesrly?

Yes, in the past, teachers have betound to teach from the front of the
laboratory.  This usually makes it difficult fooree students to see clearly

from certain angles at the back seawmnd for the teacher to give clear
demonstrations and offer individual assistancé¢ostudents. With Power 8

design, the entire room becomes the teacher’s doamal students are able to

get personal attention through the various arramgesrthat can take place in

the laboratory.

The workstation can be arranged in a crescendl, tsiagle pod and u-shape

as shown in the pictures to accommodate any nuofletudents according

to the specific room layouts and space requirements
‘ IRRRAREY 2SN

Crescent

Crescent

NOUN Qﬂ)
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Triad

Single Pod

NOUN
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3.1

U-Shape

THE LABORATORY SPACE
Exercise 4.3

Compare the flexible design with the wpo lab 8 design as regards the
laboratory space.

Although both of them are flexible, the power laprBvides an attractive

innovative appearance that can generatedests enthusiasm for science.
Students will enjoy working in a moderdearning centered environment,
where they have plenty of space to move aroundccancasily engage in

team activities.

For according to the National Science Educatiomd&eds, “When carefully

guided by teachers to ensure full pgdtion by all, interactions among
individuals and groups in the classrooman be vital in deepening the
understanding of scientific concepts and the natfiseientific endeavours”.

Power lab 8 facilitates these types afiteractions by having students sit
where they can easily collaborate with their fellstwdents. This flexibility

allows for the creation of an optimal laboratoryfiguration in which the

teacher and students can work safely in an opemacidstered area. This

spacious work surfaces encourage focusédnd-on experimentation and
plenty of group interaction. The quality and dueatomponents ensure that

the laboratory look good and serve well for years.

NOUN

®
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44 SURFACE & FURNITURE
Exercise 4.4

Having you ever attempted to clean Ilegil acid from the same wooden
surfaces in your laboratory, what did you noticed?

The Power lab 8 has quality durable smooth surfaoedture, which is ideal

for chemistry, biology physics and other sciendasstooms. In addition to

the traditional laminated tops in somiboratory, it offers corian work
surfaces which are durable, hygienic and renewaltiiés very easy to clean

and wipe off spills that fall over. It has a seamless appearance and
chemically resistance surfaces designed for eagytemance and long life.

And unlike many other science laboratory furniturés available in various

colors that best suit the classroom environment.

4.5 SERVICE UNITS
3.3 SERVICE UNITS

Picture taken from power lab 8 200

From the picture, you can see that services areetoently located at the
centre of student octagons, making each easilysadse to all students.

Exercise 4.5

What are the service options available from théupe®

Well, available service options include electrigals, water, pneumatic and

data communication. Also it has coriaginks which are bonded to the

undesirable of the work surfaces to give it an alfesleamless work surface
appearance. This simplifies clean up by elimirgatirty traps.

NOUN Q
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46 CLASSROOM LABORATORY COMBINATION

Have you ever had your theory lessons in the maatiass or try to do both
in the same seating arrangement? This is very @mmimmost schools but
let's see what arrangement the power lab 8 haseipictures.

Picture taken from power lab 8 2001

This arrangement provides a solution toaving a separate lecture and
laboratory areas. It combines one dfe octagonal workstation with an
attractive versatile classroom seating system.flEiéle nature allows for a

room layout that accommodate both lectuend Ilaboratory areas and yet
living room, open and inviting.

NOUN
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4.8

In performing demonstration, or
lecturing, the teachers work table
(station) unit must be convenient,
spacious and long lasting. With  the
students seating arrangement, the teacher
work-station is clearly visible to all
students at whatever angle they are
seating. For power lab 8, the teachers
work surface is also made of corian
which is easy to clean, durable and
attractive. There is a sink bonded to the
under-side of the work surface to give
an overall seamless work surface
appearance.

This design eliminates dirt traps and helps keept®aance to a minimum.
A sink service cupboard and a lockable three drataeage unit are also

located underneath the work surface. There isatsat/cold water mixer,

gas and electric outlets underneath the workstation

FUME CUPBOARD

Fume cupboards are part of the necessary equipawaitable in chemistry
laboratory in some schools. But in some they atdownd and if available
they are not in working conditions.

Picture taken from power lab 8 2001

NOUN
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Exercise 4.6
Do you have a fume cupboard in your school? Deedrow it looks like.

The modern, ergonomic design of the fume hood aatimmg cupboards

provides units that are easy to use and maint#iins mounted on a storage

unit, but can also be mounted onto aptional metal table frame. It is
available with optional glass side viegvin panels, which provides an
unobstructed view of demonstration expegen Optional warning for air
flow failure and incorrect sash height.

The front sash panel is made up of toughened glaks fill-length handle

for convenient work height adjustment. It provides fill counter balanced
opening for safety and the work surface is madefigolid grade laminate.

Inside the fume cupboard, there are cold watergaiscbutlets and an oval

vulcatiene waste outlet. A switch for the overh@uadrior fluorescent light

and a switched socket outlet are also supplied.

49 CONCLUSION

In this unit you have learnt about modern desigthefscience laboratory

which includes the types of arrangementdie Ilaboratory space surfaces,

furniture service units, teachers table and theefeopboards.  In the next

units V, you will be exposed to the design and pizgtion of the preparation

room.

410 SUMMARY

In this unit you learnt that

. The modern design has new design and facilitiesenaddptable to
different approaches to science

. It provides a safe, spacious work areas for thaestis

. It encourages cooperative hands on learning

. It could be re-arranged in various shapes — U shepd, single pod
and crescent according to the need

. The corian work surfaces are durable, hygienicranédwable. Itis
also easy to clean and wipe off.

. The service units are located on each octagon ke maccessible to
all students.

. With a good student seating arrangement, the teasmeonstration
table does not necessarily have to be on a higadgopn

. The classroom and laboratory could be conveniamihgbined in the
modern laboratory
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. Surfaces bench tops should be imperviote water resistant to
disinfectant acids, alkali, organic solvent and evate heat.

4.11 TUTOR-MARKED ASSIGNMENT

As the head of science education iroury college, you were required to
propose a design of a new science laboratory. tewhis proposal of not
more than 4 pages stating the advantages of theecho
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UNIT 5
THE PREPARATORY ROOM
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5.0 INTRODUCTION
In the previous unit you have been introduced ¢ovidrious designs of the
laboratory — its design, shapes, organization hadeérvices required. In this
unit you will learn about the adjacent rooms toldi®ratory usually called
the preparation room.

Exercise 5.1

Have you as a student ever wondered the use ofriemm® of these rooms?
And now as a science teacher, have you found theé aed purpose ot it?

5.1 OBJECTIVES

After studying this unit you should be able to:

. Explain the need for a preparatory room

. List the essential components of a standard prapgreoom

. State the need to control the access to the prgpar@aom

. Explain the advantages of a well-planned laboratomrcise

. Explain why your design f the preparatory room dti@epend on the

type and function of the main laboratory.
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5.2 THE NEED FOR THE PREPARATORY ROOM
Exercise 5.2

Have you as a science teacher ever tried goingighra practical lesson with

your student without previously preparing on yowndor the practical?

This has led to failures of some [catt lessons. The preparatory room
should be ideally used for most of the preparatvork of the experiments

and demonstrations that would be later carriedrotite laboratory. It could

also be wused as a convenient place dafely store a range of materials,

equipments and apparatus which are not continuous use. These are
instances where a single room functiores the preparatory room and the
store.

Some preparatory rooms have also been used in stmels where they are
not enough office space. This is notideal. dBefany practical exercise
therefore, the prep room helps you to get your masetogether and try out
such practical before the students practical class.

5.3 ACCESS TO THE PREPARATORY ROOM

Usually in most cases, the preparatory room isgghesi in such a way that it
serves other two adjacent laboratories as showheisketch below.

LAB A PREP. ROOM
LAB B —

Fig. 51 — Typical relationship between the preparatry room and
Laboratories.

Exercise 5.3

How do you access your room?
N N

) O

U




From the corridor
along

53



SED 813

Laboratory Organisation &

Desgn

5.4

o From the corridor and laboratories
. From the laboratories alone.

Access to the preparatory room in most cases lexs dr@ng through one of
the laboratories. This is to restriatcess to students since it is likelyp t
contain expensive and dangerous materials and mguis.

In view of these, the doors are usually also freofp
THE DESIGN OF THE PREPARATORY ROOM

Casting your mind to your prep. room (theisce teacher’'s prep. room);
how was it designed and arranged?

There is no specific design for a preparatory rdonits design and what it

contains depends mainly on the type afain laboratory or laboratories it
services. That is its size, type of design, larathe kinds of equipment and

apparatus it contains depend on the pgaer and function of the main
laboratory.

So before embarking on any design, it is necedsargnsider the purpose. If

for instance the purpose is to service laboratargesl for general science

then the usual activity will be prep@at for experiments, like preparing
solutions or media, assembling apparatus, and wgsigs. Other activities

might include the repair and construction of equepimapparatus (1G Nov

2001). So the requirements would include:

(1) Sufficient storage for daily use
@) Services — gas outlets, electric points water sufgslwashing up.
(3) Access for heavy pieces of equipments and metlwttarisfer the
goods
(4) Escape in case of fire (la Nov 2001)
But in general, each preparatory room should cortte following:

(@) A water distillation or de-ionizing plant

(b) A wet bench with running water and draining faba

(c) A balance

(d) A large dry bench for dry work

(e) Small hard tools

() Adequate shelving and cupboards to beedu for storage of
apparatus equipment and chemicals

(9) An area for office work where the deer or laboratory

(h) Adequate electrical outlet sockets

NOUN

attendant could do paper work



SED 813 Laboratory Organisation &

Desgn

(1) Gas supply
) An efficient waste disposed system (I G Nov 2001)

Whatever your requirement which as mentioned aatieuld be in line with
your purpose, these requirements should be welhged in the preparation
room to make movement easy.

5.5 CONCLUSION

In this unit, you have learnt the importance ofihg\a preparatory room, its

function, access, design and organization witheetsip the main laboratory.

In the next wunit, you wil be introckd to the store which depending on
available space could be combined withe preparatory room in some
schools and colleges. It is always appate where necessary to have a
separate storeroom.

5.6 SUMMARY

In this unit, you learnt that:

. You need the preparatory room to help withuryexperiments and
demonstrations.

. The prep room could be used to stoee range of your materials
equipments and apparatus that are not frequergly. us

. Access to the preparatory room should be restrioéeduse it may
contain some expensive and dangerous materials.

. The size type of design and, equipment materiateepreparatory
room should depend on the purpose ahdction of the
main

. laboratory.

There are certain requirements for the preparatmomn.
5.7 TUTOR-MARKED ASSIGNMENT

The preparatory room is convenient place to saftetse laboratory materials
and to set up experiments and demonstration. Bsscu
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UNIT 6

DESIGN AND ORGANISATION OF THE STORE

TABLE OF CONTENT

6.0 INTRODUCTION

6.1 OBJECTIVES

6.2 THE VARIOUS STORES AND MATERIALS
6.3 REQUIREMENTS OF A STORE

6.4 THE DESIGN OF A STORE

6.5 CONCLUSION

6.6 SUMMARY
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6.0 INTRODUCTION

In some schools, a single room functionsthastore and the preparatory

room. Is this the situation in your school or y@ave the store room different
from the preparatory room? To be more effective service to the main
laboratory, these rooms should be separated. idmuitit, you will learn about

the various types of stores, the requirement apdogpiate design of a store.

6.1 OBJECTIVES

After studying this unit, you should be able to

» Distinguish between the main store and the bulkesto

» Trace the relationship between the three stores

» State the necessary requirement of a store

* Explain why the flexible design is more appropriftea store
» Distinguish between the bulk store and the workesto

6.2 THE VARIOUS STORES AND MATERIALS

Depending on educational budget and the numbebafratory in the school,
the volume of materials necessary to be storedrew@yire having more than
one store for easy flow of materials. See therdiagoelow.

NOUN Q
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/ﬁ\\
e \
—W@F&J BULK-STORE
Exercise 6.1 v\*\__—//

Study the diagram above. How are the materiatsiloiged?

From the diagram, the main store distributes maltereceived and checked

to the bulk store (those not for immediate usepdhe work store which is

connected to the laboratory for the day to day uséhe bulk store would

continuously supply the work store witlthe required materials. These
categories of stores are more applicable in higisitutions.

6.3 REQUIREMENTS OF A STORE
Exercise 6.2
What do you actually need a store for in your |albany?
A store is required to house materials and equipsneisome of these are on
open shelves while others are kept wundeckable storage. But many
materials deteriorate if stored under wrong condgisuch as extremes of
temperature and dampness. So factorzh swas ventilation, temperature,
lighting and humidity should be considered in stgnmaterials.
Exericse 6.3
Let us take an example of acids in your schookstorHow do you usually
store them?
Acids must be stored in cupboards having good haittn to the outside air
and non-corrosive shelving. That means that nsékgllves should never be
used. Also, because of the risk or danger inhleeids are not stored on
high levels where lifting would be nssary. So a well organized store
should:
NOUN (59
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* enable materials and equipments to be checkedeamited
» accessible to the science staff members and tloeatiny

« house all equipment, poison, corrosivec. etmaterials with various
precautionary measures.

6.4 THE DESIGN OF THE STORE

In unit 3, you learnt about the fixed and the fid&idesigns of the inner part
of the laboratory.

Exercise 6.4
List two advantages that the flexible design har dle fixed design.

You should see that the flexibilty aalls for creation of various seating
arrangements  which encourages cooperativend h on learning. This also
allows the teacher to move freely abothe room observing and assisting
groups of students. For the store, as the factaage with different patterns

of usage, the demand of the store!| wilso change. The only way
to

accommodate these changes is to incorporate tkibl@edesign in the store

as much as possible.

Exercise 6.5
Take a look at the unit below. What can you sayuaii?

The storage unit Fig. 6.2 is free standing andatiached to walls and floors.

This allows for easy repositioning of shelves. Séshelves can be replaced

by trays 3 shown in the tray units. All these mmodenits are constructed for

easy cleaning and are designed to stand up fos pédaboratory use. They

can be filed with optional casters foextra mobility and locks for extra
security.

NOUN
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Fig. 6.2 from power 8 2001

6.5 CONCLUSION

In this unit, you have learnt that despite the that the preparation room and

store are combined in some schools, it is mord ide@ave them separated.

The flow of materials within the storehas also been considered together
with the wvarious requirements necessary the store. Since laboratories
change, the need for you to have flexible desigimefstore was emphasized.

6.6 SUMMARY
In this unit you have learnt that
» The store should be a separate room from the pi@n if possible.
* There are three main stores for easy flow of malteri
* Materials and equipments in the store should beksteregularly and
serviced
e The store should be accessible to staff membershenidboratory
e It should house all materials and equipments oéssary precautionary
measures.
» The design of the store should be made flexible
* The units should be free storing and not attacbeudalls and floors.
6.7 TUTOR-MARKED ASSIGNMENT
Take another look at Fig. 6.1 then trace the i@hatiip between the main
store, the bulk store and the work store as regaeliow of materials.
NOUN QGQ
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UNIT 7

THE USE OF COMPUTERS IN THE LABORATORY
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Exercise 7.1

Do you have computers in your school? Have yar aged one? Most

schools and colleges in Nigeria now ehavwomputers in the office for
administrative use and a very few schools expdsasteachers and students

to theuseof computers. With the technologgivancement in the world,
computers are gradually gaining access into thenseilaboratory to help the

students with their practical and thetaffs with the organization and
management of the laboratory which inekd filing, record keeping, and
their link with account.

You will realize therefore that computersre becoming a necessity in all
spheres of life and there will hardly be a labanatffice or institution in

future that will not wuse computer asome level for manipulating and
organization of the laboratory. In this unit, tvaphasis would be on your

use of computers in the laboratory.

2.0 OBJECTIVES

After studying this unit you should be able to

» State three advantages of using computer softwardfse laboratory

e OQutline 2 disadvantages of emphasizinge thuse of the computer over
hands in the laboratory.

« State three advantages of using the computereéngréting and recording
students practical and results.

e List three of the problems the schoahight have in the wuse of the
computer in the laboratory.

7.2 INTEGRATING COMPUTERS SOFTWARE INTO THE PRACTICAL
EXERCISES

Exercise 7.1

Have you had instances in vyour laboyatowhen you skipped a practical
exercise because of lack of enough chemicals gparafus to get round the
students.

There are now various softwares in CDs and diskéttemputer simulations)
that you can use to assist you to do this. Fdante there are diskettes on
Chemistry, Biology, Physics practicals which wéke your student through
their practicals on the computers e.g. if you wanir student to titrate in
Chemistry, the computers software helps the stsdertie able to set up the
titration process, filling in the acid in the rigiypparatus, identifying the right
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indicator and actually seeing the experiment td&aegand recording their
result. This is applicable to other practicalstep

In Biology also are various CD’s one of which faiaenple can take your

students through the whole human bodyhiciv includes the skeletal,
muscular, cardiovascular, reproductive systeamd more. It helps you to
study and learn about the various intersgstem. The smart search also
directs you to a part of the body even if you avesure how to spell it. In

fact, the detailed animation bring the intricatadiion of the body to life.

These innovation make practicals real fuior your students and helps in
situations where you have inadequate materialsgrapgs or chemicals.

You need to emphasis to the school authority tkeel ier a computer in your
laboratory and get the necessary softwares.

7.3 INTERGRATING COMPUTERS INTO RECORDING &
INTERPRETING SCIENTIFIC RESULTS

Although hands on experimentation is usually a nfi@inis in any science

laboratory. The importance of integrating the paiers into recording and

interpreting scientific results have been recoghize That is apart from the

computer helping your students in their practicatks, recording the results

and interpreting is another aspect thgour students might be finding
difficult. Is this true of some of your studentd?ow often do they interpret

their recorded results wrongly?

With the computer integration, students can immtetianterpret the results

of their experiment by performing theands on work and simultaneously
entering the data into analytical software on almgaomputer. They can

also perform an experiment using one set of vaggabhd run a computer

simulation using another set of variables Integrating hands on
experimentation with computer based activitiehieste and other ways can
significantly enhance your students learning opputies without taking up a

lot of valuable class time or using costly laborat@sources.

So try and get your school to purehagshese computers software and a
computer expert can be invited to put you throughyou have never used a
computer, try and get one and familiarize youraf it.

NOUN <6’4>
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7.4 PROBLEMS REGARDING THE USE OF THE COMPUTERS IN
SCHOOLS

Exercise 7.2

Can you envisage some of the problems your schighitrhave in the use of
computers? List some of them. Below are others.

» Irregular supply of electricity to most schools ahd need for a stand
by generator.

* The Science teachers have to be trained in thefute computers.

* There is need to employ a computer experts

e The school has to beef up its security if compuseesin the
laboratory

e The school has to purchase some computers andasefiw

« Instead of complimenting the hands on, some schamijd supplement

hands on for the use of computers.

7.5 CONCLUSION

In this unit you have learnt about the importantesing the computers to
complement the hand — on experimentation in therktbry, the emphasis
was made on the use of various softwares intoithetipal exercises and
recording/interpreting scientific results.

The need for the schools to have a stand-by gemetedin science teachers

in the wuse of computers employ computexperts among others were
emphasized. Also the temptation not to supplermemputer with hand on
experimentation was mention.

7.6 SUMMARY

In this unit you learnt that

» Computers are not only to be administrative offisesin classrooms and
laboratories.

e Teachers ad students would enjoy or Idcothave fun in the laboratory
using computers.

» Computers could be used for practical exercise

» Computers could be used in recording and intemyegdractical results

» There are some problems that are associate witlisthef computers in
laboratories in Nigeria.

7.7 TUTORED MARKED ASSIGNMENT

NOUN (69




SED 813 Laboratory Organisation &

Desgn

Discuss the problems the head of science or scieacber may have in the
use of computers in the laboratory.
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RESEARCH REPORT ON LABORATORY ORGANIZATION AND DESI GN
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8.0 INTRODUCTION

In this unit, you will use what you have learntiour research method class
and previous units in this module to write a resleqnaper for the forth
coming Science Teachers Association of Nigerianf€ence on Laboratory
Design and Organisation. You will be given soms tipguide you.

The four sub-themes are:

« Design and organization of the chemistry, biolagiggrated and physics
laboratories.

» Design and organization of the preparatory room

« Design and organization of the store.

* The use of computers in laboratory organization.

2.0 OBJECTIVES
After studying this unit, you should be able to

» Choose appropriate topic for a research report
» Consult related references appropriate to yourctopi

» Scale down your topic to your area of specializaad locally collect
data on your topic

0




SED 813 Laboratory Organisation &

Desgn

Apply what you have learnt in your research mettlads to this course
Analyse your data
Make observation and recommendations.

8.2 CHOOSING A SUB-THEME

You need to take a look at all the available su¥tls given and choose the
one you feel you can write on. Your choice shdaddased on your interest,

the materials available on it and if the matersals not readily avoidable, the

time it might take to put things together.

8.3 SCALING DOWN TO THE TOPIC

It might be impossible within the framework of tipeu have to present a
report covering too large a ground.  So you neethtrow down the sub-
themes to your area of specialization and yourtiona For instance, for
sub-theme 2 your topic could be:

“Design and organization of the chemistry prepayatoom in the Federal
College of Education, Kontagora.”

8.4 GETTING INTO THE LIBRARY

It is very important for you to get yourself acquad to the library and its
services. Since this paper is research orientagywant to go into the library
and look at how others have written research paperslated issues. So get
into the library and go to the journal sections.

8.5 CHOOSING APPROPRIATE JOURNALS AND REFERENCES

Your topic should help you to choose the approgfjatirnal that can help

you. For these sub-themes forinstance, glarnon science education, or
science and technology will go a long way. Goimgtigh what others have

done and how they have reported their research shavkld help you with

the set out.

8.6 DATA COLLECTION

Depending on the sub-theme you have chosen, yalitoeget the necessary
materials and data together. For instandé, you have chosen design and
organization of the preparatory room, you havertd but.

* The need and purpose of the preparatory room
* The position of your preparatory room in relatiorother rooms

NOUN (68>
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e The design of the preparation room. uYocould include some
photographs)
» List the components you have in the preparatiomraad others.

8.7 MAKE A COMPARISON (ANALYSIS)

Make a comparative analysis of other preparatopynso(ones you read from

the journal or your course guide) with the preskia on the preparatory

room you have. Are there differences anerits of one over the other as
regards

. The design

. The list of essential components in a standardguegpry room

. The organization of the preparatory room and others

8.8 OBSERVATION AND RECOMMENDATIONS

Your observations and comparisons should be natddeported. From the
observations made, you may want to recommend tedheol authority of
the ways or means to improve for instance the padpay room in schools.

8.9 FORMAL GENERAL SET-UP OF A RESEARCH WORK
You have been introduced to some tips on how tyget research report
together.  From your research method class, ydub&vgiven the formal

setup which includes:

. Abstract
. Introduction

Review of Related Literature

. Methodology/Procedure
. Data collection

. Analysis/Results

. Conclusion

. Recommendation

. References

Any of the research report you have chosen froniilbinary will help
8.10 CONCLUSION

This unit, which is thelast one in thisodole, introduced you to writing
research report on your chosen topic. As a gtaditadent, this will help
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you towards your postgraduate thesis apdesentations at seminars

and
conferences.

8.11 SUMMARY

In this unit you learnt how to apply what you leamyour research method
class to this course.

. Choose appropriate topic for a research report.

. Scale down the topic to your area of specializagiod locality

. Collect data on your topic using what you learntésearch method
class

. Consult related reference to your topic

. Analyse your data

. Make observations and recommendations

8.12 TUTOR-MARKED ASSIGNMENT

Submit the research report you have written onriatboy organization and
design (not more than ten pages)
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In module one we have seen the omgdle to the science teacher in

designing,

organizing and getting the students involved iesiific exploration. Although the
curriculum is used to determine what activitiesshalents engage in, but there is
need to ensure safety of the student and staff.

Safety is a very important aspect dhboratory management and it should be
presented to the students as a necessary aspegttiatn a set of laws.  Although

many accidents occur on the playground, corridmutside the school, a few of these

accidents usually occur in the schoohdbolatory causing damage to staff and
students.

Module Il introduces you to the safety and firgt pirocedures in the laboratory. Itis
divided into four units as follows:

Unit 9 NOUN Safety in the

Unit 10 laboratory

Unit 11 Laboratory

Unit 12 rules and
regulations
First aid in the
school
laboratory
Disposal of
waste
materials in
the laboratory.




UNIT
9

SAFETY IN THE
LABORATORY
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9.0 INTRODUCTION

In this unit you will be introduced ot procedures to ensure safety in

the

laboratory. The causes of accidents in the laboyatnd general preventive

measures towards those accidents haven bekscussed. Also our legal
obligation in ensuring safety at allméis in the Ilaboratory has been
emphasized.

9.1 OBJECTIVES

After studying this unit you should be able to

. List four reasons why accident occur in the labmmat

. State ways in which the institution or staff candmgally responsible
for accidents in the laboratory

. List two preventive measures in ensuring safethélaboratory

. List the obligation of the teachers and head ofrts&tution towards

safe working conditions in a laboratory.

9.2 OBLIGATION OF THE SCIENCE TEACHER/HEAD OF
DEPARTMENT IN ENSURING SAFETY IN THE LABORATORY

As a science teacher or head of department, leagiitoccurred to you that
you have legal duties to ensure that the studemtsru/our care in the school
laboratories are kept safe?

Many teachers are not aware of whdie tlaw requires as regards the
protection of their students from accidents whilé¢he laboratory and these
needs to be emphasized.

Exercise 9.1

@
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List 4 reasons why accidents occur in the laboyator
9.3 CAUSES OF ACCIDENTS IN THE LABORATORY

Accidents occur in most instances due to:

. Lack of Awareness:- In some case, the students are noid to

or
aware of certain hazards (implications)f dheir actions in the
laboratory. So the need for the rules and regaiatfor the use of the
laboratory.

Lack of Control:- There are cases where the teacher finds it dificul

to control the science practical class either dubé large number,

students behaviours or seating arrangement. Tlaksqit difficult

for the teacher to supervise.

Lack of Knowledge:- With the inquiry and discovery nature

of
science, most students want to find othirough experimentation
without adequate knowledge of how to gabout it. Also

inexperienced science teachers and unqualifieddadmy assistants

may cause this.

Lack of the right attitude:- Carelessness or insufficient care for
instance can lead to injury of students and staffaso damage to

equipment. For instance, using the mouth to pdegtids which are

toxic or corrosive. This is an examplof undesirable
students
attitude. But over carefulness on the othednaould waste time,
money and reduce the students experiencelt can also
deflect
attention from real to imaginary hazardand produce
undesirable
attitude.

NOUN




necessary care
Although there is no exercised to avoid such offence. If the student i8mot a minor is found
law that is directly ~ 9uilty of such an accident due to carelessnesshabuld be responsible for

concerned with the the acts performed and reprieved of pemsation for injuries. If it is
o established that the institution is responsibl@ th@mpensation is claimed by
legal liability for the student and the teacher or laboratory statepartment may face court

laboratory accidentsaction for negligence of duty.
in  educational

institutions;  but in |t comes under the law of torts. Tort means amrjnpr damage for which

the —event of anymonetary compensation could be claimed in a ciirtaction.
accident, the teacher,

head of department, Exercise 9.2

laboratory staff

concerned would

have to establish that

reasonable steps have

been taken and 4
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State one thing you as the science teacher ordfedepartment can do to
avoid these accidents.

The head of department has a particular respoitgibd the leader of the

team of lecturers and technicians to oarmge a positive attitude towards
safety in the laboratory. Each student and stettfi€ department should be

given safety rules in the laboratory. The rulesusth contain information on

necessary procedure to prevent dangerw hto contain it and medical
procedures where necessary. To help you are Hogiog measures:

9.4 GENERAL PREVENTIVE MEASURES
List 2 preventive measure you would take to ensafety in the laboratory.

The following are the general preventive measuaksrt to prevent accident
in the science laboratory:

. Your students should not have access to the ladrgraxcept you or
the technician is around

. You should always be the last person teave the Ilaboratory after
each laboratory lesson. This is to kena sure that your laboratory
assistant turns of the gas, water, electricity @adns up cleans up.

. In addition to having a suitable fire extinguisheefjre cupboard for
noxious or unpleasant gases, a sandkebuc a scoop with a
long
handle, a fire blanket etc. is necessary to curboat of accidents in

. the laboratory.
The design of the laboratory should permit ryjfoee movement to

. supervise the students
The students should not be too crowded in the &boy so that you

. can control them.
The fittings on the laboratory walls and floor shiboot stick out into

. the pathway in the laboratory.
It should be possible for your students to operaberatory windows

. without climbing the stools or worktables.
In the design, the main control forhet gas, electricity and water
should be accessible to you and stedernb operate in case

. of
emergency.
. To keep the laboratory clean and safe, designlg icaitine of duties

for the laboratory assistant.
You should have the first aid Kkits available amdcessible to your
students, laboratory assistants and other teachers.

O
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In this unit, you have been exposed to the oblgatiof the science teacher
to ensure safety in the laboratory. The courdatwiratory accidents and the
general preventive measures were also discuss€bde next unit, discusses

the laboratory rules and regulations.

9.6 SUMMARY

In this unit, you learnt that

. The science teacher/head of department has adatyato ensure that
students are safe

. Accidents may occur in the laboratory due to lackwareness

. Accident may occur in the laboratory due to lackarftrol

. Accident may occur due to lack of knowledge or rigttitude

. Certain preventive measurers should bekenta by the science

teacher/head of department to ensure safety itabwgatory.

9.7 TUTOT-MARKED ASSIGNMENT

Discuss two of the preventive measures taken im hadnoratory to ensure
safety.

9.8 REFERENCES
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REFERENCES

INTRODUCTION

In the last wunit you learnt about ouobligation to ensure safety in

the

laboratory and preventive measures you could takethis unit, the need to

have rules and regulations was emphasizedThese rules were clearly
discussed and the importance of wearing gpj@® protective devices to
minimize the risk of injury to the staff memberssatraghlighted.

OBJECTIVES

After studying this unit you should be able to:

. Discuss the need for rules and regulations indheriatory

. State the need for wearing appropriapgotective clothing in
the

. laboratory
Explain the hazards of ignoring the emul and regulations in
the
laboratory.

THE NEED FOR RULES AND REGULATIONS [IN THE
LABORATORY

Many accidents as you were told in unit 9 usuatlgusred due to lack of

knowledge, control, right attitude, and awareneasthe part of the students

or teachers. This means that with ame precautionary measure the
laboratory which is a potentially dangerous workémyironment could be a

safe place. The students learn faster from wieat $ke you or the laboratory

attendants do since they feel you are the expérsnce your responsibility

among others is to build the right attitude, knalgie and skills to carry your

students along and avoid accidents in the laboratoSo the need for rules

and regulations for the staff and students.

RULES AND REGULATIONS FOR LABORATORY STAFF

Exercise 101

@
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You have rules and regulations for the laborattaff &nd attendants in your
school list them.
Below are set of rules you must follow while worim the laboratory.
. Never eat, drink or smoke in a laboratory
. Always wear your overall coat at every practicablen
. Get familiar with the locations of firealarm, first aid Kkit,
fire
extinguisher, telephone (where applicablend other safety
. equipment.
Get familiar with the position of the main switctfes water, gas and
. electricity supply to the laboratory.
. Always be careful when opening and closing the latmosy doors
. Always put on your shoes in the laboratory
Long hair or head ties should be well packed armicalose jewelry
. in the laboratory
. Be familiar with the emergency routes and proceslure
Avoid looking at the mount of the test tube whiksating or adding
. reagents
Ensure there are no obstructions with the door vaagsemergency
. exits
Never allow your students to work aloneihe laboratory without
. supervision.
. Always wash your hands before leaving the laboyator
While diluting strong acids, add the acid a lidtea time to water
. never add water to acid.
. Never try to slow down or stop a centrifuge withugythands
Always label containers accurately withhet full name and
. concentration of contents
Avoid testing chemicals, or eating seeds or plargant for biology
. practicals
. Do not sniff materials that may be toxic
Always use the fume cupboard in cagyinout experiment that
. produces harmful gases
. Do not handle materials or operate apparatus yoaairfamiliar with
. All apparatus not in immediate use should be kegupboards
. Make sure the laboratory is kept clean after eaahtizal exercise.
Make sure all services e.g. gas, water, electranigyput off at the end
. of the day’s work
Inform other staff members of any breakageultyeequipment and
. other defects
Check that all bunsen burners are put off and taereno naked flame
before using flammable solvent.
NOUN Q
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Above are some of the rules for yoand other laboratory staff
members.

These rules are not exhaustive, so space has beédeau for you to add
more.

10.4 PROTECTIVE DEVICES FOR THE STAFF

Although under the rules and regulations, somesodégnal protective devices

such as shoes and laboratory coat have been methigra is the need to

discuss some details to minimize theskri of personal injury and damage
through various contacts with hazardous suhskires.

Exercisel0.2

From the figure above list the personal protectigeices the science teacher
IS wearing.

Safety Spectacles

You need to use the safety spectacles to protegcteyes from splashes of
chemicals or fragments of dust or glass etc.

Gloves

You should always put on gloves whilenixing or transferring toxic,
radioactive and carcinogenic compounds, intentscanasive liquids. It is
however not recommended that the gloves be witmoughout a practical
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10.5

10.6

10.7

Safety Shoes

You should always make sure you put on your shdekewn the laboratory.
These should be covered shoes not tmeh- to avoid any injury and
contamination.

Lab Coats

Your lab coat should fit well and buttoned up. isladvisable to have one

made with cotton as it absorbs more liquid andraffere protection against

spilled chemicals than those made withylon. It also does not generate
sparks by static electricity that wouldgnite highly flammable organic
solvent.

Aprons

Apart from the lab coat, a rubber aprols necessary for work with some
amount of chromic acid, hydrofluoric acid and othighly corrosive liquids.

CONCLUSION

We have seen that the watchword in any laboratosgaiety and so the need

to have rules and regulations in the latmy is emphasized in this unit.
Also some of these rules as it affects laborattaff members were stated

and the importance of the staff havingrotection devices during practical
lessons was also mentioned.

SUMMARY

In this unit you learnt that

. There is the need to have rules and regulatioessare safety in the
laboratory

. That your students learn more from what they sem fyou and your
lab attendant in the laboratory. So the need dortp have the right
attitude.

. There are so many rules and regulatiogeu need to
familiarize

. yourself with while working in the laboratory.
There are some protective devices you need torptd minimize the
risk of personal injury and contacts with hazardsuisstances.

TUTOR-MARKED ASSIGNMENT

State the possible hazards that could be caused by

NOUN
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. Having a long dangling hair

. Looking into the mouth of a test tube during cheahreactions.

. Not wearing a safety spectacle

. Not wearing a lab coat.
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11.0 INTRODUCTION

In unit 9 you Ilearnt about the caused the various accidents

in the

laboratory. In this unit you will beintroduced to the first aid you could
provide incase of any accident. So the objectaresthe general features of

the first aid is discussed in this unit. Make sywa locate the first aid box in

your laboratory before starting this unit.

11.1 OBJECTIVES

After studying this unit, you should be able to:

. Define first aid

. List the contents of a first aid box

. Describe the general features of the first aid @doce

. Explain the first aid procedure for dfiec situations — eye
injury,

. bleeding etc.

State 3 objectives of first aid.
11.2 FIRST AID AND ITS OBJECTIVES

First aid is the immediate treatment and care gteemvictim (who might be

your student) of an accident or sudden illnesd thrginecessary professional
medical assistance is available. The treatmethariirst aid is only temporal
and it is given to achieve three (3) major objexdiv

. to sustain or preserve life
. to prevent the victims condition getting worse
. to promote the victims recovery

NOUN




science teacher, you should know how to provide
You have been first aid depending on the nature of the injury.
told in unit 9

that laboratories are
potentially dangerous
working places and as a
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Exercise 11.1

Has any of your students ever had an accidenfuanyiwhile working in the
laboratory? What was the nature of the injury aod did you cope with it?

Always remember that first aid is a skill which yave to learn by proper

training and practice. And your directesponsibility to provide first aid
ceases as soon as a professional medical assigan@glable. But a report
of the first aid you provided must be given to tloetor.

11.3 THE FIRST AID BOX
Exercise 11.2

Where is the first aid box placed in your laborgfor Have you ever opened it
to see its content?

First aid box or equipment should be placed ascisspossible to where

accidents are likely to occur, so thershould be no obstruction but easy
access to the first aid. First aid boxes shoullddp as simple as possible.

The following are suggested minimum content ofst faid box:

. One pair of scissors (blunt pointed)

. Bandages of different sizes

. one triangular bandage

. One tin of adhesive plasters and dressings
. One rubber bandage or pressure bandage
. Glucose

A bottle of dettol

A bottle of spirit

Sterilized gauze and large dressings

Sterilized cotton wool

Sterilized eye pads in small and medium size stedlunmedicated
cottons for injured fingers/hands etc.

. One bottle of “TCP” or other mild antiseptic soéuti

. Small forceps

. One clinical thermometer

. Pen touch

. Copies of forms to be filed reporting first aidatament to the medical
doctor

. Telephone numbers needed to call the school doctan ambulance

Exercise 11.3
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11.4

115

NOUN

Do you have any other thing that you think is neaegin the first aid box.
List it in the space provided.

THE GENERAL FEATURES OF FIRST AID PROCEDURE

Remember your first objective of first aid is tdeshfe. Not to lose one in
order to save the other. So it is essential t@ ke¢m and access the situation
rapidly before deciding what steps to take. For @nigvo minutes can make

a difference between life and death.

The action you should take in any &geecy should depend on
circumstance. Below is a suggested procedure (IGIH001):

. Quickly remove the victim from the hazards (prowddeis safe to do
S0)
. Ensure that the patient’s breathing is maintainietth¢ victim is not

breathing, begin artificial respiration immediatelyf the heart beat is
absent begin resuscitation, for these, the seratadrained person is

helpful.

. Control serious bleeding to prevent heavy blood los

. Treat for shock

. Treat burns and deal with localized injuries (saslcuts or foreign
bodies in the eye)

. Reassure the casualty and help lessen the anxiety

. Do not allow people to crowd around as fresh agsisential.  Get
them to contact the ambulance and a doctor.

. Where necessary, your last action is to hand ttienvito the doctor

or take him to the hospital.

Exercise 11.4

An accident has just happened and tidole students in
class are

gathered. What would you do?

FIRST AID FOR SOME INJURIES

It will be necessary here to discuss more on sdntigednjuries mentioned
that require immediate attention:

Severe bleeding: If you observe severe bleeding from the artegpaiated
with spurting flow of bright red blood, the flowrtée stopped by applying
pressure at a appropriate point on the wound s Hinutes with a clean

the

the
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direct pressure is not possible, apply indirecaoy artery between the heart
and the wound. Then carefully lay the victim dowith the head lower than
the rest of the body.

Absence of breathing: If the victim has stopped breathing then artificial

respiration or mouth to mouth respiration musttaeted at once to get a

supply of air into the lungs. The procedure hamives:

O pinch and compress the nose to close it

] take deep breath

0 place your mouth round victims mouth ake an airtight seal and
quickly breath into victims mouth

[l watch the victims chest movement for rise and fall

U repeat this and continue at your naturbreathing rate untii normal
breathing is restored.

Eye Injury: If corrosive materials have been splashed intejlee the eye
should be held opened and washed with copious aneduvater. This can
be done with short length of rubber tubing attacinecdh the tap so that a
steam of water may be directed at the eye. Allieyey should be referred
to the doctor.

Shock: injuries are always associated with some degresbatk. Shock

may be recognized by faintness, blurred visiondigiess, collapse, clammy

or cold skin or the breeding into sweat and anxietygshock can be serious,

fatal and requires prompt action.

1 The victim should be laid down with feet raiseglsily higher than the
head.

"1 The clothes or belt should be loosened

] The victim’s needs to be reassured and the patemtiety should as
far as possible be played.

O Do not remove the victim unnecessarily nor shdléy be kept unduly
warm.

Burns: The commonest type of accident in thaboratory is burning or
scalding chemicals burns.  This should be wash#dagpious amount of

water and no attempt should be made to carry auttalezation reaction on

the skin. Some cause severe burns and medicakeatiust be sought as a
matter of urgency. Heat burns are accompanidddsyof fluid from the

blood into the tissue causing blisters to form. aBiourns should be treated

by cooling the injured area as rapidly as possiklag running water or ice
packs. A suitable sterile dressing should beiagpbut lotions, ointments

and oily dressings should be avoided.

11.6  CONCLUSION
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The importance of first aid has been outlined ia tmit.  You were also
exposed to the minimum requirement of the firstld in your school. The
objectives, general procedure for first aid was discussed.
11.7 SUMMARY
In this unit you learnt that
* The most important objective of first aid is to edife
e Every school Ilaboratory should have arstf aid box and some listed
materials in it
e There are certain procedures in sequertbat should be taken
emergency cases.
11.8 TUTOR-MARKED ASSIGNMENT
Identify any of the commonest injury or accidentOutline in sequence the
procedure to be taken.
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UNIT 12
DISPOSAL OF WASTE MATERIALS IN THE LABORATORY
TABLE OF CONTENT
12.0 INTRODUCTION

12.1 OBJECTIVES
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12.7 CONCLUSION
12.8 SUMMARY
129 TUTOR MARKED ASSIGNMENT
12.10 REFERENCES
12.0 INTRODUCTION
Waste materials from the laboratory needs to heodisd from time to time
to prevent health hazards or inconveniences ferrftevements especially in
times of emergency. In this unit, the variousetypf waste are considered
and the procedure for disposal.
12.1 OBJECTIVES
After studying this unit, you should be able to
» State the methods of disposal of waste materidtbioratory
e« Discuss the hazards involved in wrongrocpdures of disposing waste
materials
» List the various types of waste in a laboratory.
12.2 VARIOUS TYPES OF WASTE
Exercise 12.1
Do you have waste as you work in the laboratoriéd®at type of waste are
these and how do you get rid of them?
You can have chemical waste, broken ssyl@re, unserviceable non-
consumable items, obsolete instruments, d uskiological specimens and
radio-active materials that need to bdisposed off from time to time.
Biological specimen disposal will be treated intlt. Keeping most of
these wastages could create some hazards to yattserd in the laboratory.
To start with, it will be important to explain soroéthese terms to you.
[l Unserviceable non-consumable items: These are broken or non-
functional items like broken burettes, stands, ifure, Bunsen burners
etc. and non-functional instruments likgalvanometer, ammeters,
refridgerator etc.
O Obsolete instruments: these are old model instruments whicire
functional but of old model and not currently ireusExamples are old
model calorimeters, computers, pit meters etc.
NOUN Q
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]  Chemical waste: the chemical waste can be gotten from breakage’s
containers caused by accident, partialcoofposition because of
improper storage and atmosphere actione dio its moisture, carbon
dioxide or oxygen content.

12.3 DISPOSAL OF UNSERVICEABLE AND OBSOLETE ITEMS

As the head of department or scienteacher, you need to bring to the
attention of your head of department all thoseanlend unserviceable items

you observe while carrying out your giigals and in cupboards in the
laboratory. Checking through the students draweudd be so many croaked

burette, broken burette stands or bunsen burn8mmne of the students stools

could be broken and some ovens, ammeters refraysratay have been non-

functional. Make a list of this with request feplacement to the head of

department.

Exercise 12.2

Now check vyour laboratory and make Ilst of these unserviceable and
obsolete items.

12.4 DISPOSAL OF CHEMICAL WASTE

Supposing your student carelessly throws a toxitevimto the dust bin, have
you considered the harm this might have on the geregho cleans? Even
some waste in the sink that are flammable, volatié water immiscible can
cause accumulation of flammable vapours in thendge.  So to dispose a
waste safely:

. You must use protective devices like the safetgtgmées and gloves

. You must be aware of the -contents dfe chemical waste and
its

. nature
You must shut off all possible source of ignitiohile dealing with

. flammable waste.

You must use any of the appropriate methods tadmsised.

125 VARIOUS MEHODS INVOLVED IN CHEMICAL WASTE
DISPOSAL

You can use the following two methods in chemiggpdsal. Removing the
bulk of the chemical waste.

. For water soluble/miscible solid and liquid waste: Where you
have miscible/soluble waste hat are harmless ¢h dilution) and

memmEm————D
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into the drainage e.g. hydrogen peroxid®mtassium hydroxide,
sodium hydroxide, lead, nickel etc.

. For highly volatile liqguid waste: you can dispose highly volatile
liguid waste by effective ventilation uUntthe liquid completely
evaporates, e.g. Diethyl ether.

. For moderately volatile liquid wastes this couldaisorbed on sand,
shoveled into bucket(s) and transported & safe open space
for

. evaporation.

For water immiscible/insoluble liquid/solidwaste which can be
emulsified, spillage of this could becruibed with brush in

the
presence of soap or detergent solution. Thenh@iemulsion into
. the drainage with plenty of water e.g. benzeneeioé, chloroform
etc.
. For chemically reaction waste. This t®ascould be disposed
by

considering the chemical property of the waste eamed.

For all other wastes, other waste could be dispbged

1 The spillage could be burned by mixing with sand burned
deep or could be swept with 1:1 mixture of saw cust zinc
dust and burned at an isolated site.

. 1 Mixing with sand and disposal as waste excess candye used
to mix some water — insoluble inorganic waste asgaked as
normal garbage.

The second method of chemical waste. Dispoghkisreatment of

the spillage site for after removing its tracegiafemoval of the bulk

of the waste to remove the final traces of theaga. The following

methods may be used depending on the nature spthage:

1 The spilled area should be ventilated to dispeMgpours in
case of easily volatile waste.

O The spillage site is to be washed hwitwater incase of water
soluble/miscible waste.

1 The site of spillage is to be washed thoroughtywiater and
soap/detergent in case of water immiscible/ins@widstes.

12.6 CONCLUSION
In this unit we considered how to dispose of unseable non-consumable,
obsolete items and waste chemicals in the labgratdiese items need to be
disposed from time to time since they could coawgihealth hazards.

12 7 _SUMMARY

In this unit you learnt that Q
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. unserviceable non-consumable items need to be ghsgpo
. old or obsolete instruments in the laboratory stidnd disposed off
. chemical waste can be disposed using various meiteplending on
the nature of the chemicals
. some safety procedures must be obseniad disposing chemical
waste.
12.8 TUTOR-MARKED ASSIGNMENT

12.9

Discuss the various methods you could use to despbemical waste in your
laboratory.
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MODULE 3
HAZARDS IN THE LABORATORY
This third module deals with another very importaspect associated with safety in

the laboratory. It is about the possible hazardke laboratory, procedures to be
taken to prevent any accident in the laboratoryhe module is divided into 7 units as

follows:
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Unit 13 Glassware Hazards in the Laboratory

Unit 14 Chemical Hazards in the Laboratory

Unit 15 Electrical Hazards in the Laboratory

Unit 16 Hazards in the Biology Laboratory

Unit 17 Fire Hazards in the Laboratory

Unit 18 Extinguishing a Fire in the Laboratory

Unit 19 Research Report on Laboratory Safety and Hazards.

Realizing that in any science laboratory you worthwhemicals, gases, electrical
equipment, glass wares, instruments etc, theteiag¢ed to have unit 16 on hazards
that are peculiar to the biology laboratory resgjtinto infection and diseases. The

last unit 19 in this module envelopes module 2 ZndThis is to expose the students

to research reports in the area of laboratory gafiet hazards.

UNIT 13

GLASSWARE HAZARDS IN THE LABORATORY

TABLE OF CONTENT

13.0 INTRODUCTION
13.1 OBJECTIVES
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13.2 HAZARDS FROM BROKEN GLASS WARE
13.3 GLASS TUBINGS

13.4 PIPETTES AND BURETES

13.5 GLASS BOTTLES OR CONTAINERS

13.6 CONCLUSION

13.7 SUMMARY

13.8 TUTOR MARKED ASSIGNMENT

13.9 REFERENCES

13.0 INTRODUCTION

You must be aware of various accidentmused by glass wares

the
laboratory. In this unit, you are introduced tongoof the hazards that may
be involved in the constant use of these and haautd be prevented.

13.1 OBJECTIVES
After studying this unit you should be able to:

. State the need to be careful in handlinge and disposal of

glass
wares
Explain the hazards involved in handling large glesntainers by the
neck
Explain  why glass tubings are wusuallyarried vertically not
horizontally
Advance reasons why pipetting liquid gsinthe mouth should
* be
avoided
Advance why reagents in glass bottles should natdred in direct
sunlight.

13.2 GLASS WARES

With the number and frequent usage and breakages ofssghke in

the
laboratories, it is important to guard againstribks from it.
Exercise 13.1

During your practical lessons, do you usually haresakages of glass wares?

Glass wares are produced and used in vast quarititiraost laboratories but
e production from the factories differs in qualit So while some are more,
durable, some easily break.
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Broken glass needs to be treated with particulaeicand should be cleared
up as soon as possible. Small pieces of glassl teutollected by means of

a piece of plasticine and should be discardedclealy marked container

used exclusively for the purpose.

Most students have also been observed using chipperacked glass ware.

This is so common with burettes, pigett test tubes, beakers and others.
You should try to avoid this becausef the danger it constitutes to the
students in handling.

Breakages are expected although this does neanmcarelessness. Where
you establish the latter, then the students shogilchade to pay for it.

Dirty glassware can be washed with hot water arallssamount of detergent.

You should make sure gloves areworn by whlpedoes the washings to
prevent cuts. It may also be necessary to spkeatic mat in the sink to

avoid breakages

13.3 GLASS TUBINGS
Exercise 13.2

Fatimah has just collected a buretteomfr the laboratory attendant for her
titration. She held the burette horizontally araswvalking hurriedly back to

her titration desk. Ojo mistakenly tled with her. What do you think
happened?

It is most likely that the burette will tgebroken and the students injured.
Glass tubings have remained the cause of many aagsaxy accidents in the

laboratory. The length of glass tubing shoulc¢@eied vertically and not

horizontally.

Also, it should not be stored above the head heighiso a glass file or knife
to make the initial mark when cutting a glass tgbinThen apply pressure to
break the glass while keeping the hands away. aydwnake sure it is fire
polished by rotating in the bunsen burner.

Another aspect that constitutes risks from glasswsawhen passing glass
tubing or a thermometer through a cork or rubbergbu It is very important
to use the correct technique. That is the cdskrer, which is lubricated
with glycerol (propane 1, 2, 3 —trio) and of sligtgreater diameter than the
tubing is passed through the bund or cork.
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13.4

13.5

13.6

The tubing will then be inserted into the borer #melborer withdrawn. You
should repeat this same procedure in the reverge m@moving the sized
tube from the bung.

PIPETTES AND BURETTES

Has any of your students in the process of usiagrtbuth operated pipettes
gotten some of the liquid into the mouth?  Or &ag burette slipped and
broken because it was not properly clamped?

You could have so many accidents while performiragficals with pipettes
and burettes. In fact, they can be dangerou®y #ne not properly used.

Although mouth-operated pipettes are inexpensiygitohase; most schools
would rather do with pipette fillers. This helps to prevent the hazards
resulting when students fail in using the mouthrafe pipettes.

You should also emphasize to your students theatasfgising he mouth
pipettes to draw up volatile liquids, aqueous amiaoroncentrated acids or
alkali and toxic liquids. Always wash your pipetter burettes immediately
after use and store in a proper rack. Laying atfgpon a laboratory bench
could also contaminate the mouth piece.

You should make sure that your students bureteepraperly clamped and
brought down below their eye level. This shoulddba/n before they fill the
burettes using a funnel. Climbing of stools bydstut in order to fill liquid
into the burettes should be avoided.

GLASS BOTTLES OR CONTAINERS

There are some risks involved in the use drahdling of glass bottles or
containers you should be aware of. For instaregelglass containers must

not be handled by the neck and Winchesters of dageed special care in

this respect.

Reagents in glass bottles must not be stored éctdsunlight, near radiators

or on warm floors. Also with  your xpmrience in physics, you should
remember that liquids in spherical comas can act as a lens and focus
enough sunlight to cause fire. Also your glaspstos which have tapping

gently with a wooden block wrapped in a soft clothong as the contents

are suitable, by running warm water over the nddk@bottle. In either

case, your hands should be protected with glovesctwth.

CONCLUSION
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This unit dealt with the risk involved in the usedehandling of glasswares,
such as glass tubing, pipettes burettemyd large bottle/containers. The
teacher was made to be aware of the means of agadicident caused by
this in order to train the studentsr daboratory assistants to handle the
equipments and materials safely.
13.7 SUMMARY
In this unit you learnt that
. Some glasswares although cheap are not durable
. There is need to be very careful in the handlirsg, and disposal of
glasswares
. Glass tubings should be carried vertically andhastzontally
. Glass tubings should not be stored above the heigtith
. Accident caused by pipetting using the mouth caavméded by the
use of pipette fillers
. Mouth operated pipettes should not be used foctixuids
. Pipettes and burettes should be storptbperly to avoid
contaminations
. Burettes should be properly clamped to avoid risreaking as it
slips off
. Large glass containers should not be handled bgebk
. Reagents in glass bottles must not be stored ctdtalights
. Jammed stoppers can be loosened by tapping gentlyoing warm
water over the neck of the bottle.
13.8 TUTOR-MARKED ASSIGNMENT
Discuss in notmore than 3 pages the hazawsused by glasswarein the
laboratory and how it could be avoided.
13.9 REFERENCES
Aliyu A. (1982) Teaching science in nigeria. Atdeess Ltd. llorin
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science laboratories; A Handbook of DesigManagement and
Organisation. John Murrey, London.
David L. (1976) Measurement of interest and ategitb laboratory work
among all levels, science education.
Indira Gandhi National Open University (2001) Gdaldoratory practices.
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REFERENCES

INTRODUCTION

In unit 9 you were introduced to ways of ensuriafety in the laboratory. In

this unit you wil learn how chemicalsin the Ilaboratory can constitute a
hazard. The classification, handling, labels aackmpg of chemicals is also
discussed.

OBJECTIVES

After studying this unit you should be able to
o List the different classes of hazardous substances

. Explain handling aspects of hazardous mita&ls substances like

labels, packing
. Match the colours with the nature of the chemicals

HUMAN CONTACT WITH CHEMICALS

You must be used to working with chemicals in ylaoratory. It is always
good to assume that all the chemicals are toxidlantmable unless you are

sure of its nature. Your body also contains songratals but these are so

well controlled in term of their amount, nature awtion. The nature and

extent of hazards varies from one chemical to cdnerthe effect of some are

still unknown so it is advised that you as the sogeteacher exhibit a lot of
caution in handling chemicals and minimize yourasyre to t hem.

Exercise 14.1
List two ways by which your body can contact chetsan the laboratory.
Human contact with chemicals can take place thrahgHollowing ways:

. ingestion
. direction contact from spills or by improper handli
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. inhalation of vapours, fumes or dust
. indirectly e.g. through explosion

14.3 CLASSIFICATION OF HAZARDOUS CHEMICALS
Types of hazards are classified intoneniclasses and each except the las

having a United Nation Hazard class Is9im to ease transportation of
hazardous goods.  The colours andthe natfrthe substances are given

below:

COLOUR NATURE

Orange Explosive

Red Flammable

Blue Water reactive
Yellow Oxidiser

White Toxic or Infectious
White or yellow Radio Active
Black & White Corrosive

The nine classes are discussed below (IGNOU 2001)
Class 1 — Explosives

These are commercial explosives preparstioand substances wused for
blasting agents, ammunition, fireworks etc.

Class 2 — Gases

Gases can be divided into 3 sub-classes the basis of their hazardous
nature. Human contacts with chemicals can takeeptarough:

. flammable gases e.g. acetylene, liquefree petrolgasn
. toxic gases e.g. chlorine, sulphur dioxide
. non-flammable non-toxic gases e.g. carbon dioxideygen etc.

Class 3 — Flammable Liquids

Flammable liquids are those liquids or mixtureiqéilds containing solids in
suspensions or solution and gives off flammableouajpf temperature not

more than 604,

Class 4 — Flammable Solids
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These are substances that are flammable or lialdpdntaneous combustion
or emit flammable gases on contact with water.

Class 5 — Oxidising Substances

This includes oxidizing substances ande thorganic peroxides. Oxidizing
substances are by themselves not combustible bigieloyng oxygen to other

substances cause or contribute to t heir combustion

Class 6 — Poisonous and Infectious Substances

These are substances liable to causeathdeor serious injury to health if
swallowed or inhaled or allowed to come in contaith the skin. Infectious
substances are these contaminated with diseasemigduicro-oranisms.

Class 7 — Radio-active Substances

These are substances which wundergo gpmmia disintegration to form
atoms of different elements. The disintegrationsgally accompanied with

3 types of reductions (alpha, beta, man when the ionizing rays pass
through living organisms, it can cause damage tty tigsue.

Class 8 - Corrosive Substances

These can cause severe damage by didemaction when in contact with
living tissue or incase of leakage, destroy/danwber materials.

Class 9 — Miscellaneous Dangerous Substances
This includes other hazardous substances.
14.4 HANDLING OF CHEMICALS

This has been discussed under safety. Butntg®itant for you and other

lab staff to always pay attention to handling dideatory chemicals. Be sure

of the safety and ensure safety procedures.

145 LABELS AND PACKAGINGS
It is so easy for you to mistaken one chemicabfasther without
clear labeling. The labels on the container shpubdide a guide as

to the nature of the substance - kdret flammable, toxic or
corrosive.  You should make sure that suppliersheimicals to the
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laboratory keep to this. So labelingg another aspect of ensuring
safety in handling chemicals and it must show:
. the name of the substance — the 1UPAC as weliaal tname
of chemicals.
. an indication of the general nature of the riskif.explosive
or flammable, etc
. a risk phrase — which gives nature of risk andtgafbrase
which gives advise on necessary precaution shaud the
following: the name and address of manufactureregards
packing
. all parts of a package must be assigned to préeakage of
content when handled normally. Packaging matemnaist not
be damaged if they come into contact with theirteots.
. Packages that are intended to be opened and ciggeatedly
must be assigned so that they do not become warafteu
repeated close.
14.6 CONCLUSION
The importance of ensuring safety asgamds chemical hazards was
emphasized in this unit. Also the wayin which the body can contact
chemicals in the laboratory, classificatiorhandling, label and packaging
were also discussed.
14.7 SUMMARY
In this unit you learnt that
. you should exhibit caution in handlinghemicals to avoid contact
with the body
. hazard can be classified according to colour atgrea
. types of hazards can be classified into nine ctaaseording to the
United Nations standard.
. You need to exhibit care in handling chemicals
. You should ensure safety by making sutbat chemicals are well
labeled and packaged from the suppliers.
14.8 TUTOR-MARKED ASSIGNMENT
Discuss four of the classes of hazardous chemgpalsg examples for each
of the classes.
14.9 REFERENCES
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15.0

15.1

15.2

INTRODUCTION

Have you ever experienced electricity cghofrom any of the

appliances

especially when your hands are wet? Or have yaudhof people being

electrocuted from high voltage rails orables? No matter how small the

electric shock is, it could be veryanderous. In fact, the availability of
electricity power has posed a number g@btential hazards for its misuse

usually results into serious injury or death.

Short circuits and other electrical source are etsomon cause of fire. So

these dangers must never be under astin In this wunit you will
exposed to the human body as it conducts elegtaaitl some of the cause of

these electricity mishap or shock.

OBJECTIVES

After reading this unit, you should be able to

. Describe how the human body conducts electricity

. State the danger involved in having a wrong cotioedn appliances

. State the danger of colour blindness

. Advance reasons why some worn out equipment dr&egpit in the
laboratory

. State the importance of the proper choice and tikese

. List some cause of electric mishaps or shocks.

THE HUMAN BODY AND ELECTRICITY

Your body can conduct electricity and its resistanaries widely from one

PSRt R a0k PR PP P ,ﬁ.m PPN %e body
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15.3

154

principally if it is wet or dry.  If it is wet, thresistance is very low and
electric shock can be very dangerous resultingwe injury or death, even

if voltages considerably lower than that of the msupply, with dry skin, the
resistant may be higher and this would allow sonoreent to pass through the
body and could also be less fatal.

For this reason, switches, sockets amdectrical equipment should not be
placed near or close to taps, sinks and other areare water could easily

splash on them. Also the severing Idioube so great having electricity
passing through a wet skin in a bath of water asatiater will conduct the

current to the pipe work and the electric shock quobably be very fatal.

IMPROPER WIRING

There might be times when you need thange the plug in an appliance
might be from a round plugs mouth to square plagsder to fit the socket

on the laboratory tables or workstations.  Iniportant to make sure the

connections are correcty and firmly done The colour codes should be
followed while wiring a plug. These are:

Earth : Green and Yellow
Live : Dark Brown
Neutral : Light Blue

These are the new connections codes. Althoughpibssible for you to have
foreign equipments with earth-green, lied;r and neutral-black; they are
older equipment and such equipment shoub@ fitted with the new
international colour codes as soon as possible.

Exercise 15.1

Unscrew one of the plugs on any of your applianc@ghat color code does it
have — old or new? If new, does the connectigriczen with the figure
above?

You need to note the implication of colour blindné&sconnection. So if you
are colour blind, always get assistance in younections to avoid electric
hazards.

WORN OUT EQUIPMENT/APPLIANCES

Look around at some of the electrical equipmentlyave in your laboratory,

economy in the country, most schools have foudifficult to replace some

NOUN
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equipment. Some are so old that the cables haea gip commonly called

“black tapes” are used to hold together or sedwestudents from danger

while handling. Do you have such “blackaped” equipment in your
laboratory? It is high time you madeequest to the school authority for
replacement. Emphasizing the risk associated suitih worn out equipment.

SELECTION OF FUSE

You have been told about the conduction of eldtgrity the human body

just as our bodies are limited to theurrent they can withstand. So are
electrical appliances, wiring, plugs andther apparatus are Ilimited to the
current they can handle. So the ¢$elec of a proper fuse for a given
equipment or appliance depends on amount of cudremtn by it. So if the

flex, plug or fuse of an appliance is not apprdpria the amount of current

drawn by it, serious damage or injury might resuio for you to decide on

the fuse to use, you must know how to calculatecthieent drawn by your

equipment. Your colleagues in physics or chemistryld help to do this if

you are not able to.

FAULTY WORKMANSHIP

Electrical accident could also be caused by fautiykmanship. Most of the

so called “electricians” we call into the schoobet the equipment fixed end

up worsening the situation. This is so because:

. they never take their time to do a good job.

. if it is so well done initially, how do they getlthack as often as they
will.

. they might not be paid well

. the economy situation forces them to manage sortteeahaterials
that should be replaced

. lack of experience on the job

. lack of knowledge of what to do

. lack of expertise

. not getting the right materials in the market aythg to substitute

. instead of replacing the worn out materials witlwnanother fairly
used one is used.

Now try to fill in your own reasons since the Itstn never be exhausted.

Anyway, whatever the reason, you as tlseience teacher or head of the

department should try to make sure good job is done. Always try the
appliances or equipment before the etgatr leaves and make sure all

NOUN
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CONCLUSION

In this unit you have seen how the human body coatdluct electricity and
some various other causes of electric shock orapishin the next unit you
will be considering hazards that could result friora in the laboratory.

SUMMARY

In this unit you learnt among others that

. electricity has posed a number of hdgarusually resulting
into

. serious injury or death
the human body conducts electricity and resistaaces according

. to the person and condition

switches, sockets and electrical appliances shwiidbe placed in wet
. areas
. plugs should be properly wired using the colouresod
worn out equipment which could be aurse of electrical hazards
. should be replaced
. appropriate fuse should be used to avoid seriongata
electricians should be supervised to take timeedfuit to do a good
job.

TUTOR-MARKED ASSIGNMENT

Write a report on accident you witnessed due totedal faults.
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UNIT 16

HAZARDS IN THE BIOLOGY LABORATORY
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16.11 SUMMARY

16.12 TUTOR MARKED ASSIGNMENT
16.13 REFERENCES

16.0 INTRODUCTION

In units 13,, 14, 15 we have dealt with hazarde@ated with glassware,

chemicals and electrical equipment. These threarta cut across most of

the laboratories.  But in case you are working lriology laboratory and

handling plants, animals, dissections, microorgasistc, this unit helps you

with the hazards involved. Also, dispgos of biological materials was
mentioned in unit 12, more detail will be providedhis unit.

16.1 OBJECTIVES

After studying this unit you should be able to:

. State the principal hazards of biology laboratoorky

. Describe the ways to minimize the hazards

. Explain the necessity of using fresh needle, disitsint and gloves
while studying the blood samples.

. Explain the importance of getting supply of aninfatsn accredited
dealers

. Discuss the need to be careful in handling, stoeagkdisposal of

sharp pointed objects.
16.2 HAZARDS IN THE BIOLOGY LABORATORY

Although hazards considered under the chemicatiredal, glassware could
also be applicable in the biology laboratory. Ehare additional hazards

encounter in the laboratories which deal with dissasuch as infections and
allergies. These can be caused by the inhalatidringestion of substances

in the form of fumes, fine spray or aerosol produdaring pouring, stirring,
centrifugation. Infected matter can alspenetrate the body through cuts,
scratches and other break in the surface of the skieeping of experimental

NOUN QIQO
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animals and the possibility of stingshites and scratches could
sources of danger.

Exercise 16.1

As you work in the biology laboratory what are taises of the common
danger encountered?

Below are other listed causes

. sharps e.g. razors, glasses etc

. laboratory animals and their carcasses and bedding

. electrical equipment such as water baths, incupat@ns
. heater such as autoclaves

. solvents for chromatography

. toxicants or toxic substances

. micro organisms, culture

. radioactive trears

CAUSES OF COMMON DANGERS IN THE BIOLOGY LAB
SHARPS

Sharps such as sectioning razors microtone, bletdesre the

common cuts here due to careless handling. Se titgects must be
handled with great care as cut gotten from it dudissection has the risk of
introducing micro-organism into the body from a @minated object.

BLOOD SAMPLING

Blood sampling is another delicate procedure thadgtrhe handled with care.
It involves a deliberate puncture of the skin teta sample and it is so easy

for microorganism to enter the blood stream ofdbeor, from the lancet

used or from the donors blood to the environmedtamtaminate it virus

diseases such as viral hepattis andDSAI have been found to
through small cuts.  So always use fresh andigetineedle to prick the

finger tips when taking blood samples. For dispag@arps blades lancet or
needle can simply be posted through the slot arehwiere are enough old

ones in the box, plaster of pans can be pouredhet®box and thrown away

in the dust bin.

Have you taken a blood sample before?

If you were not careful enough try to be more adreéxt time.

MICRO ORGANISMS

NOUN
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You should take great caution when vyoare performing micro biological
experiments.  For although any microorganismsaremally harmless they

can produce diseases in a different habitat. rfid& common sources of

microorganism are culture, dissection materialsiatory animals and soil.

These can get into the body through inhalation€rasel mouth), ingestion

(nose and mouth into digestive system and penetréttrough skin injuries).

The following are the precautionary measu you could take in handling
microorganism.

HANDLING

As discussed in unit 9, you can reduce the risk@afly of direct contact

with microorganisms by carefully handling and wegrprotective clothing

such as rubber gloves, mask, lab caat e Non-pathogenic and approved
cultures can be transferred in the open laborasipng as you ensure that

the work bench is cleaned with spirit.

You could easily get contamination from culturatpk so you should see

Petri-dishes with clear tab before allowing thenbhéoexamined by you or

your inexperienced students.  You should alwalys tare to sterilize the

equipment after you have used it as it may coritd@ction. You can also

encounter cuts, allergies and bruises while worlwitg plants materials. So

do not forget to put on your gloves, masks andriaiooy coat. There are

more precautions you may have noticed handling. Can you write one
more?

DISPOSAL

It is so easy to just dispose the materials. Bigtimportant that you always

sterilize cultures all contaminated instamis and glasswares before
disposing them or before washing up.  This caddree by autoclaving or

soaking overnight in a suitable disinfectant.

LABORATORY ANIMALS

Wild animals, mammals and birds could also intreddisease and so you

must make sure laboratory animals arbtaioed from accredited dealers.
Apart from harm to the laboratory staff they casgan diseases to other

animals. Therefore make sure they are free sf ligks, mites, skin fungi

and pathogenic gut bacteria.

HANDLING

You should always take normal hygiene precautionsnihandling animals,
their cages litter or bedding. Remember theirtglilf even the finny animal
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to scratch and bite. So always wear your rubb&reg and wash your hands
afterwards. It is also important that you keepdar anti-tetanus injections.

16.6 DISPOSAL

Opaque bags can be used in disposing off carcass®s.put your freshly
plastic bags, seal them and dispose them by buryiBgt the animal bedding
can be disposed in normal refuse except infecteliseased animal that you
need to incinerate the opaque bags.

16.7 CONCLUSION
Although hazards and disposals related to chemizale been dealt with in
units 12 and 15, this unit discussed proceduresmtain hazards such as
infections and diseases from the biology laboratomhe causes of the most
common dangers in the laboratory were also outlined

16.8 SUMMARY

In this unit you learnt that:

. the necessity of wusing fresh needle,sinfectant and gloves
while
. taking blood samples
the precautionary measure you need tmket to handle micro-
. biological experiments and laboratory animals.

the disposal procedures in the biology laboratory
16.9 TUTOR-MARKED ASSIGNMENT

Your students will be having micro-biological priael next lesson.  Write
out the safety procedures you will past on the déoar
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UNIT 17

FIRE HAZARDS
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INTRODUCTION

In the wunit 15 you Ilearnt about hdsar due to electricity in the

science
laboratories. As you were told somef dhe consequences of electricity
hazards could also cause fire. In s thiunit you will learn about the fire

triangle, the causes and classification of fire.
OBJECTIVES

After studying this unit you should be able to:

. Explain the significance of the fire triangle

. List 5 common causes of fire

. Classify different type of fire

. Draw the fire triangle and how the absence of @otof makes fire

outbreak impossible

THE FIRE TRIANGLE

Usually for any fire to take pla ere must be¢hmain factors illustrated

in the figure below:

HEAT

Fig. 17.1 - Fire Triangle
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These factors are represented diagrammaticallysede3of what is called the
fire triangle. The fire triangle cannot stand mieoof the factors is removed.

It will collapse which indicates that fire outbreakl be impossible or could

be prevented or stopped just by removing one ofatiers.

So as a teacher, you need to bolds tsimple principle in mind while
attempting to extinguish a fire or when planning tlonstruction and layout

of a laboratory, workshop or store. This is toimize the possibility of fire

outbreak and to reduce its possible ectff should a fire occur. Most fire
extinguisher act by excluding the oxygen supplyfihe fire temperature to

a level below which burning will continue.  Theygen supply for a fire

generally comes from air (about 20% by volume of ai

Although air is the common sources ajixygen others especially in the
laboratory include

. peroxides

. chlorates

. permanganates

. nitrates

. dichromates

and other oxidizing agents. Therefore, you shéelkep these oxidizing agent
away from organic solvents and highly inflammablatenials. Fire is a self

sustaining combustion process which takptace in the vapour phase,
producing heat and smoke. Solid such as wood apdrwill usually have

to be heated to a sufficiently high temperaturgitve off an inflammable

vapour before they ignite. But the situation i$edent with organic solvents.

Many of which produce organic vapour even at very lemperature. The

vapour from flammable solvents can just be igniiganere spark bringing

about a fire.

CAUSES OF FIRE

The damages caused by fire in Nigeria run intodn# of Naira not to talk of

deaths, injuries and sufferings which the fire micguse. In fact, fire was

once described as “a thief that leavewthing behind for the owner” the
potential risk for fire arises from the presenceahbustible with ignition

sources.

The ten most likely ignitions for fire are:

. Smoking materials (cigarettes, matches etc)
. Misused or faulty electrical installation
. Naked lights (e.g. candles that often used)
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. Mechanical produced heat or sparks
. Malicious or intentional ignition

. Oxyacetylene equipment

. Children playing with fire

. Gas appliances and installation

. Oil appliances and installation

Burning of waste and bushes

Although some of these might not be directly raedatethe laboratory, those
directly connected could be seen from four mairrcesi

. Hazardous materials and reactions
. Compressed and liquefied gasses
. Flammable substance

. The availability of sources ignition

17.4 CLASSIFICATION OF FIRE

Since there are various sources of fire, the standéernational practice is to
classify the main sources according tbeir nature. The classification is
given on table 17.1 below.

fication aof fira couren (1C
LAY CUVITT VT TITw IOV rove \lv

CLASS OF FIRE TYPES OF NATURE
A Fre—irvolvirg—rraterals—that—econtain—ioad, e.g.
wood, clothes, paper, rubber

Civac =S WPN WV floraa Al [HPSTRTP: P ool i Oll
L B eTe) VotV TY TTCU T TTOOITC oS o T f

alcohol, and many other organic solvent

4o

S Hres—Rvelvhrg—Hammable—gases—e-g—dat)
propane, hydrogen, ethane and butane

D Fires involving flammable metals e.g. igod
notacco nd ot

;Ilm f\"\ll‘\;l iTa'al mﬂﬂnf\ﬁ;llm ) h"r
POttt S ST, carcranT, oG TTe ST T oty

TOreS

E Electricity and electrical appliances

comhuctihla matale Ar thair hvudridac
o oTtToTe T re Tty oTr ey o <

17.5 CONCLUSION

This unit dealt with another type of common hazahich is fire. The main
factor for fire to take place was illustrated oa fhre triangle and the cause

and classification of fire was discussed. In thetrunit you will be hearing
about the different types of fire extinguishers #mgir uses.
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17.6 SUMMARY
In this unit you learnt

that there are several causes of fire
that significance of the fire triangle

. how to classify the different types of fire
. the relationship in the fire triangle

17.7 TUTOR-MARKED ASSIGNMENT

Has there been any fire mishap that you read atoonitnessed?
Give a report of the likely causes.
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18.0 INTRODUCTION

In this unit you will learn how to extinguish fiees an amateur fireman. The
equipment is only meant to contain and extinguishlkfire outbreak in the

laboratory or elsewhere. So itis only a first &inel fighting measures only.

Also the types of extinguisher which pdeds on the class of fire is also
discussed.

18.1 OBJECTIVES
After studying this unit you should be able to

. list types of fire extinguishers
. describe the use of different types of fire extisbers
. list five principles to be obeyed in fire fighting

18.2 TYPES OF EXTINGUISHER

Exercise 18.1

Supposing you are in the laboratory and one of gtugtents clothing starts
burning; what would you do?

There are various ways of extinguishing fire dejrepdn the class of fire as
discussed in the last unit; but you have to remertiiz in using whatever
procedure, the moment you find that you can nodoicgntain or extinguish
the fire, then you are advised to evacuate thalimgilimmediately and call
on the fire brigade.

Now look at the table below. You need to refetatde 17.1 to remind you
again of classes of fire Ato E. The ticks indécHitthe extinguisher can be
used for the particular class of fire or not.

Table 18.1:  Summary of fire extinguishers for different types & fire.
Sotkee-NQR-2001

EXTINGUISHERS CLASS OF FIRE
A B C D E

Water VvV NO NO NO NO
CO v v v NO v
Foam v VvV NO NO NO
Vapourising liquids | v/ VvV NO v i
Dry powder i v vV v v
Dry sand v v v v v
Fire blanket v v v v v
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Exercise 18.2

In your school laboratory, which of the above #dinguisher do you have
in your laboratory?

Most school laboratories in Nigeria have the samtkbt, water and other fire
extinguishers. It is important that you train ytalvoratory staff to make use
of the fire extinguishers for different situations.

18.3 THE USE OF FIRE EXTINGUISHERS

Since there are various types of firextinguisher according to the
class of fire, it is necessary for you as the siseracher to study

about the different types and how it is used. ‘there is a technique

to be learnt for each type of extinguisher.”

. Water Extinguisher

With water, try to direct your hose or jet to tresb of the flame and
keep moving it across the fire.  Attack thre fivhich is spreading
vertically from the lowest point and move upwardConcentrate the
jet on any identified hot spot even when the mamié extinguished.

. Carbon Dioxide, Dry Powder & Vapourising Liquid

In this case, first switch off the r@ent if the fire is close to

any
electrical equipment. If the fire isproduced by spilled

liquid,

extinguish by directing the jet towards the neayeedf the fire and

with a rapid sweeping motion, drive the fire towsatde far edge until

all the flames are extinguished. Any heot type of fire you could
extinguish by directing the jet of the burning mietls.  You should

not use the vapourising liquid extinguishers iroafmed space for

the danger of the fumes being inhaled.

Fire Blankets

You can use a fire blanket in conjunttiowith carbon dioxide for
extinguisher instead of flammable liquidand other fire, first
smothered the fire with the blanket anthe carbon dioxide
extinguisher will be used to ensure all the flamesextinguished.
Also where a students clothes is burning, allowstuelent to roll in

are now usually made of glass fibre instead of steloe. g )
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Can you add more to list above?
Fire Buckets

Do your laboratory have a fire bucket? Have yoeressed it? The
fire bucket is not only used for carrying watethe fire pot but it is
filled and used to keep sand and scoop. Sincec@ameéxtinguish fire
quickly and effectively, it is particularly usefidr spilled liquid or
reactive chemicals such as alkali metals. In pautine sand, put too
little, if not it will be useless and not carelgstd splash the burning
liquid and make the hazard worse. It should begubiiberally and
quickly and aim to cover the whole area of the #aror spillage.

Foam Extinguisher

In using the foam extinguisher, stand far fromftreespot and direct
the jet with a gentle sweeping movement to allogv/fthtam to drop
down and form a layer on the surface of the liquidkou should not
aim the jet directly into the liquid as this willipthe foam under the
surface and it will be ineffective and may sprdaglfire by splashing
the liquid all around.

PRINCIPLES TO BE OBEYED IN FIRE FIGHTING

. Always take a position between the fire and theé sxithat
your escape route cannot be cut off.

. Fire extinguishers should be placed closed taltoes and
other exits.

. Use your extinguisher as a first aid fire fightimgasure only

. Use your extinguisher for small fires

. Do not continue to fight the fire if your escapet@will be
cut off with smoke

. Do not continue to fight the fire whe you have
your extinguisher and the fire is still raging

. Remember your life can easily be losh an
extinguish the fire

. Concentration of carbon dioxide can qlyick build

carbon dioxide extinguisher is used in an enclegeate.

18.5 CONCLUSION
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In this unit you have been exposed to the mainstydire extinguisher and

their  uses. Principles to be obeyedre f fighting is also discussed. It is
important for you and your staff to be trained ging the different types of

fire extinguisher devices to make the laboratosafe place to work.

18.6 SUMMARY

In this unit you learnt that

. there are various ways of extinguishing fire defpregpdn the class of
the fire

. there are various types of fire extinguishers i tuses

. there are some important principles you have ty abéghting fire

. the fire you are extinguishing should be small atitiunder control.

18.7 TUTOR-MARKED ASSIGNMENT
List six principles to be obeyed in fire fighting.
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19.0 INTRODUCTION

In unit 8, you were introduced to how to write agarch report on a chosen
topic from the sub-themes related to module 1. rkodule 2 and 3 which is

on laboratory safety and hazards you will use yoyerience in unit 8 to
summarize current research reports (2000 to delt&fed to this topics. You

need to be able to spend some time in the libadotthis assignment.  In

fact, you might have to visit the library more thace to get the assignment
completed.

19.1 OBJECTIVES

After studying this unit you should be able to:

. Retrieve information from the library

. State the procedure of writing the research report

. Locate authors and subject matters throughe author and subject
index or the computer

. Summarize an article in a journal

. Write down comments and observations a@iticles read in the
journals.

. Differentiate between the author and subject indeke library.

19.2 WHAT TO DO

In unit 8 you were given a topic and sub-themesgaud write on. In this
situation, you are to look for whatthers have written and published as
research work in recent journals (2000 to date)areakummary of this.

The following steps which will be discussed in dstiater will help you to
do this assignment.

. getting back into the library

. identify the subject index (if you already know aurthor)
. identify the subject index (which you have beerejiv

. use of computer in identifying the subject or autimolex
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. locate the materials on the shelves numbering

. be sure they are current materials (2000 to date)

. reading through the materials (articles)

. summarizing

. observations
19.3 GETTING BACK INTO THE LIBRARY

19.4

19.5

19.6

19.7

You have been given a topic on latmya safety and hazards. You

are
expected to summarize current researches relathésttmopic. That it might

be connected to the safety in the laboratory ohd®ards in the laboratory.

Since you were in the library for unit 8, you shibbk used to the library

now, so first by going to the card eamd section. There are two ways of
getting your information from the card index eitierough the author index,

or subject index. In libraries where you have mpoter to assist, it makes it

easier as will be indicated later.

AUTHOR INDEX

If for instance you have heard of someone who wootéaboratory safety
and hazards or on related topics, you could justicthe surname from the
author index. Usually, the author index is arrahgphabetically making it
easy to access. Take note of the shelve numbenrewiou could get your
materials.

SUBJECT INDEX:

This is the most appropriate for this assignmeryoashave already been told

the topic. So check for subjects related to latooyasafe or hazards. If you

are successful take note of the shelwember where such journals could
located.

THE USE OF COMPUTERS IN LOCATING MATERIALS

Very few schools or institutions now have computertheir libraries. You

could use any of these facilities imany institution close to vyou. It isa
technological innovation which saves your efford &ame in identifying the

materials you need. You just need to type imtmme of the author or the

subject matter and all related mattete the subject or author will be
displayed on your screen. Ask whoever is in chafghe computers in the

library to put you through this process.

SHELF LABELING

@
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In most of the Ilibraries, the shelveare labeled with both alphabets anc
numbers. These alphabets combined with numbelsdicated below:

. the section where the materials can be found
. the row
. the position of the material relative to otherso ifSyou have JQ21, it

means the materials is in  J which stands for j@usaction; Q stands
for row, Q 21 stands for the position of the matieon the row i.e.
21st position.

Different libraries have different ways of labelitigeir shelves. The library
attendant should be able to explain this to youwn cl&ck the label in front of
the material you have identified.

19.8 MAKING USE OF THE CURRENT MATERIALS

You were asked to report journal from (2000 to fat#/hether you are using

the computer, author or subject indexhe date of publishing for each
materials is always indicated.  So check and nsake they fall within the

specified date before going to locate them on hiedves. Check the content

in the journal and take note of the pages conndotétk research topic you

are looking for.

Now get a convenient seat and flip through the ria$eyou have located.

Be sure it is directly related to thepic — laboratory safety and hazards.
Now pick any of the articles and read through edhgfrom the abstract to
the recommendation (conclusion). Read rovend over again until you

understood the content of the paper. This is \raportant because some
journal articles are not easily comprehensiverat feading. When you are
sure you have understood then move to the next page

19.9 SUMMARY AND OBSERVATION OF THE RESEARCH REPORT

Your summary for each of the article should alssude:

. the introduction

. the procedure used for data collection
. the result

. the analysis

. conclusion and recommendation.

After the summary you can now make your observatasregards each of
the articles. The applicability, merits and dertseri

19.10 CONCLUSION




SED 813 Laboratory Organisation &

Desgn

This unit which is directly connected to unit 8 komu back to the library to

search for current research report on laboratdstysand hazards. You were
able to read and make your summary and observatioeach of the four
articles you were assign to do. This assignmesat ptepares you for your
post graduate dissertation.

19.11 SUMMARY

In this unit you learnt that

. information can be retrieved from the library usthg index or
subject card or the computer

. you can easily locate a material on the shelfyolf have the
descriptive label.

. There is a procedure for writing a research report

. You need to spend more time in the library for aesle work.

19.12 TUTOR-MARKED ASSIGNMENT

Submit the summary of the two current researchrtepolaboratory safety
and hazards.
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MODULE 4
LABORATORY MANAGEMENTS
This fourth module deals with the management ofdberatories. It centres on the

major human resource person that involve in theagiug of the laboratory. The
module is divided into 4 units as follows:

. NOUN
Unit 20 The Head of
Unit 21 Department
Unit 22 The Science
Unit 23 Teachers
ThaA

@oratory
hnician and

Assistants



Storage and Material
Management in the
Laboratory.
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UNIT 20

THE HEAD OF DEPARTMENT

TABLE OF CONTENT

20.0 INTRODUCTION

20.1 OBJECTIVES

20.2 THE HEAD OF DEPARTMENT

20.3 SOME RESPONSIBILITIES OF THE HEAD OF DEPARTMEN
(SCIENCE)

20.4 THE SCHOOL AND SCIENCE TIME TABLE

NOUN (1,90
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20.7 STAFF RESOURCE CENTRE
20.8 MONEY MANAGEMENT

20.9 CONCLUSION

20.10 SUMMARY

20.11 TUTOR MARKED ASSIGNMENT
20.12 REFERENCES

20.0 INTRODUCTION
In previous units, you have learnt about the latmoyadesign, organization
and safety. But there is need to know how therktboy itself is fun on day
to day basis or managed. This unit deals with @mnfauman resource person
(the head of department) managing the laboratory.

20.1 OBJECTIVES

After studying this unit, you should be able to:

. Discuss the major roles of the head of the departme

. State the responsibility of the head of departnasniegards time
table, notice board filing of information and edisiting resources
centres

. Outline what the head of department should do epkaake his/her
members cooperative

. Advance reasons for the importance of identifyitaffsnembers

talents and capabilities

20.2 THE HEAD OF DEPARTMENT

The task of managing the affairs of the scienceadegent is visualized as a
joint responsibility among the head of departmert ether staff members.

This includes science teaching staff and laboraattgndants/technicians.
The head of department who is one of the humaruress in the department

has some major areas to be concerned about.

. Organization and coordination of duties
. There should be an open and effecti®mmunication channel
between himself and other staff memberiat is he/she
should
operate an “open door” policy for corrections, agvand suggestions
nt

our O
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. Delegation of responsibilities — he should idensifgff members with
their talents and capabilities and delegates diikesvise.
. Training of personnel in the department should beagor concern of

the department. He should make sure that therstrhbers under
him are recommended for promotions, attend conéagnvorkshops
and seminars and are given study leave when apatepr The above
are very sensitive areas that easily frustratesessiaff members not
giving them job satisfactions.

Exercise 20.1

What other role do you think your head alepartment should play
to
enhance productivity in the department?

20.3 SOME RESPONSIBILITIES OF THE HEAD OF SCIENCE
NOUN




displayed in the laboratory.
THE SCHOOL AND
SCIENCE TIME NOTICE BOARD

TABLE The head of department should provide up to dditermation on a notice

. board in the science department as an a&@fl communication. The
The head of science notice

always contact the  poard should be divided into sections and eachicseletbeled using section
teacher in charge of headings preferably written out in block lettersdiffierent coloured carried
school timetable (e.g. Red for Urgent or Emergency). The headingccbe

of the special

requirements for . School time table

double periods of ¢ Science laboratory time table
laboratory practical for Science teachers time table
the _ . Local STAN Activities
various science . Science club activities

subjects.  On his/her
own, the head uses tpe
general school

Today’s announcement
Teachers’ information centre

timetable for * Urgent
scheduling the Exercise 20.2
departments

timetable involving

the staff

members and 132
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Do you have a science department notice board? othier headings that you
have.

. FILING INFORMATION

The head of department should be respen for storing and
.

information by maintaining two separateiling cabinets or shelves.

“Confidential files”—These would contain examiiwat information, students

records, correspondence confidential reports ctesiis and staff etc.

The “Open - access”. files. These &houcontain past question

papers,

science syllabuses, career information, alogues for books and science

equipment, safety information etc.
Do you have the confidential and the open filehia department? What do
y they also contain?

STAFF RESOURCE CENTRE

A resource centre within the science departmenthi®istaff members should
be arranged. For close monitoring, this could beoan adjacent to the head

of department office. The following cdul be included in such resources
centre:

. reference library

. audio visual aids

. worksheet store

. stationery

. duplicating facilities

. projection facilities

MONEY MANAGEMENT

The head of department needs to consult with @t as regards the needs
of the department. This is presented to the cel@gschool. The estimates
should be broken down to include

. equipment cost

. running cost

. stationery

. books and audio-visual aids

. workshop/conference, seminar needs
. living organism funds

. replacement funds

practical examinations funds
NOUN Q



133



SED 813

Laboratory Organisation &

Desgn

20.4

20.5

20.6

20.7

Exercise 20.3

Space has been provided for you to add more tdishis

CONCLUSION

The management of the department has been seeratnt responsibility

of the head of department and othetaff s members. For the head of
department to succeed certain roles and respdtisibilvere outlined in this

unit.

SUMMARY

In this unit, you learnt that

. The head of department has joint resiity with other
staff

. member to manage the department

The head of department should organized and caatelthe duties of
. other staff member.
He/she should have an open and effective commumicahannel for

. advise, corrections, suggestions from staff members
The head of department should delegatsponsibilities and
. encourage the training of his staff members (staffelopment)

The head of department has other respiliies concerning the
timetable, notice board, filing of information aaestablishing the staff
resource centre.

TUTOR-MARKED ASSIGNMENT

As the head of science departmentin youhoalkc discuss your roles and
responsibilities
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among all levels, sience education @
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UNIT 21

THE SCIENCE TEACHERS

TABLE OF CONTENT

21.0 INTRODUCTION

21.1 OBJECTIVES

21.2 THE SCIENCE TEACHER AND THE LABORATORY

21.3 THE SCIENCE TEACHER AND THE SUBJECT MATTER
21.4 OTHER RESPONSIBILITIES OF THE SCIENCE TEACHER
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21.7 TUTOR MARKED ASSIGNMENT
21.8 REFERENCES
21.0 INTRODUCTION
In unit 20 you were old of the importance of the head alepartment
in
delegating duties to his staff members. In thi$ 21 you will learn about
the responsibilities (delegated) to the sciencehieawho is another human
resource person in the management of the laboratofhe science teacher
works closely for smooth running of the department.
21.1 OBJECTIVES
After studying this unit you should be able to:
. State the responsibility of the science teachénenaboratory
. Discuss the role of the science with the subjedtena
. Explain other responsibilities of the eswe teacher as regards
departmental meetings, science library, |watharts, examinations,
safety etc.
21.2 THE SCIENCE TEACHER AND THE LABORATORY

The responsibility of the science teacher towandddboratories depends on
the particular laboratory used for students. s H joint responsibility of all
teachers and laboratory assistants responsiblesiiog the laboratory since

there are likely to be more than oneacher per science discipline. The
teacher is responsible for the following:
* N
@)
. U
N




Preparation  of inadeglaboratory assistants to be well ned since you know that studer

materials, uacieslearn a lot of things from them either directlyiodirectly.  So the

solutions  and Traini need for them to continually improve eith s_kiIIs by attending
specimens It isg workshops, stock control, requisitioning and retei_‘psupp!les. As a

the of sincere teacher, you should make sure you recerthdoming and

responsibility of the the outgoing stock from the store; have wquisition book for

science teacher to  labora YOU . . . .
prepare all necessarjory request and always issue a receipt or sign forlmgpmade to the

materials assista>iore room. _ : , . h
or items for practical nts. Recording Breakages: As discussed in unit 8, there are so many

activities.  This It s breakages especially with glassware ine tHaboratory. These

should be prepared pecess

well ahead ary

of the practical lessof,,

to take note of all they,o 136
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breakages should be recorded for replacement ang due to the
students carelessness, they should be made topay f

. Proper storage and distribution of materials: Materials should be
stored according to the nature and the storageeguwe should be
simple for safety and ease of retrieval.

. Implementation of safety regulations: In Unit 10 you learnt about
the safety rules and regulations. It is one oftéaehers duty to make
students and other supporting staff keep to thass.r

. Supervision and control of laboratory asstants: The science
teacher should highlight the duties dahe laboratory assistant
and

paste it where it can easily be made reference fthere is need to
have a close supervision and control of the lalboyadssistants at all
times to ensure safety in the laboratory.

21.3 THE SCIENCE TEACHER AND SUBJECT MATTER

Each science teacher should be assigrited subject in the area

of

specialization for teaching. That is, there agasate teacher for Biology,

Chemistry, Physics, Integrated Science, Agricult8@ence etc. depending

on the teacher’s area of specialization.  Butithi®t the practice in most

schools where there is scarcity of science teach@&tgere are instances where

a graduate in Biology Education is made #mach Integrated Science or a
graduate in Physics Education made teach Mathematics. It is always
important for you as a science teacher in your afspecialization since this

is an area of expertise and you should feel mongf@dable with it.  Also

you need to continuously develop your knowkedgnd skills by attending
conferences, workshop and seminars. This will keepabreast with recent
development in science.

21.4 OTHER RESPONSIBILITIES OF THE SCIENCE TEACHER

ZCOZz




wall educating scientific films that your stmis could
Wall Chart: The from watch during their science or practical classes.
science class or which Library: As mentioned earlier, in unit XX, theneed to have a
studentesource library in the science department is raportant. One of
laboratory should beg‘can the science teachers should be responsiblekefping track of the
conducive easily resource materials.
and attractive learn Secretary: In any department meeting, one of the sciermehiers

environment  for certainshould stand as the secretary and talke niinutes of the

learning ~ science. ¢oncepmeeting.
So the science ts.

teacher should Qet Films : Most students love to watch films. So it wouldexeiting if
resource packs in forga,u
of charts to paste on g g 137
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21.5

21.6

This should be typed, circulated to each staff efbe next meeting
and filed. In fact there should be a ipatar file for departmental
meetings.

. Examination:  Each science teacher is responsible to set ankl m
assignment, continuous assessment and examinatstians. The
marking scheme for the examination should alsataelzed.

. Safety: As mentioned in unit 9, the safety of the labanathould be
of concern to the science teacher whois yedihble for whatever
careless accident to any students. So the saflety and regulations
should always be emphasized.

. Science teaching schemefor every teaching subject allocated
to
science teacher, there is need at the beginniegaf term to break it
down according to the number of contact hours amient converge

. during each period.
Displays and Exhibitions: The Science Teachers’ Association of
Nigeria at its annual conference each year encesraghools to bring
the students unique exhibitions for display. Dlet exhibitions are

identified and given prizes. There arether science fairs that are
taking place all over the nation. Sgour students should
. be

encouraged to take part in exhibitions.
Science Clubs:Juniors and seniors students should be encoutaged
join the science clubs where they couldteract in a more relaxed
atmosphere and learn from each other.
You as the science teacher could be a patron todubs to coordinate their
activities.

CONCLUSION

In this unit we have seen the science teachersmedjility to his subject
matter, the laboratory and other assigrime In  unit XXII we shall be
considering the laboratory assistant.

SUMMARY

In this unit you learnt that:
° N

O
U
N



The science teacher teacheof materials,

has a joint shouldsolutions and specimens before each practicalhesso

responsibility towardsee The training, supervision and control ofhe Ilaboratory assistant
the laboratory to should be his concern.

with other staff the

members in the sam@repara

discipline tion 138
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. The science teacher should control the stock atmtdeoreakages.
. The science teacher should keep storage materials and
ensure
. safety in the laboratory.
The science teacher should try to teach in the@rhes/her expertise
. and training.
The science teacher has other respomigibil connected with the
science library, department meetings, examinatasty etc.
21.7 TUTOR-MARKED ASSIGNMENT
Due to shortage of science teachers in the schudt science teachers have
been made to teach out of their areas of spedializa Discuss.
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UNIT 22

THE LABORATORY TECHNICIANS AND ASSISTANTS

TABLE OF CONTENT

22.0 INTRODUCTION

22.1 OBJECTIVES
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22.3 MAINTENANCE OF EQUIPMENT, APPARATUS AND FURNUORE BY
THE LAB TECHNICIAN
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22.5 DUTIES OF A LABORAORY ASSISTANT

22.6 CONCLUSION
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22.7 SUMMARY

22.8 TUTOR MARKED ASSIGNMENT

22.9 REFERENCES

22.0 INTRODUCTION

22.1

22.2

22.3

In this unit you will learn about those that asgisti to make the work easier

in the laboratory. These are the latmwy Technicians and Assistants.
Their roles in the management, organization, maariee and safety in the

laboratory is emphasized.

OBJECTIVES
After going through this unit you should be able to
. State the need for adequate maintenance of theugaeiquipment and
services in the laboratory.
. Discuss the importance of having a well trainedtaltory assistance
and technicians in the laboratory.
. State the role of the teacher in imglp to recruit the laboratory

assistant and technicians.
THE LABORATORY TECHNICIANS

Do you have a laboratory technician in your scho®#ell trained laboratory
technicians are sometimes rare to comg bnd most science departments
usually employ the services of the laboratory atterts and train them on the

job to play both roles. Your schoomay be Ilucky to have a laboratory
technician. If this is so, it is important to eadhat the amount of servicing

and repair of equipment which can be undertakea layporatory technician

in school is limited. So attention should be givethe manner in which the

equipment is wused and the type of irenment it is subjected to. The
following will help the laboratory teclwin in the maintenance of
equipment, apparatus and furniture.

MAINTENANCE OF EQUIPMENT, APPARATUS AND FURNITURE
BY THE LABORATORY TECHNICIAN

Protection of these materials from dust, vibratj@msrosion and excessive
heat will enhance the maintenance of the equipmef use the following
instruction to reduce the tear and wear as wedlasmsage to the materials.

. PREVENTION OF DUST

NOUN

o
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Depending on the amount of dust andter of accumulation, there

should be routine cleaning and dusting of equiprten¢émove lots of
visible  dust. But certain environmentre a likely to encourage fast
accumulation of dust than other so the technicreulsl
0 Dust on barriers on windows (installir aconditioners where
possible)
1 Keep the doors closed most of the time
O During the raining season and the surroundingaHasof mud
than provide door mats at entrances and mop tbe ifigstead of
sweep.

REDUCTION OF VIBRATION

Your equipment might loose its alignmenfrecision and accuracy
due to contact vibration. The common sources lofations are

1 Moving equipment from place to the other withoaitec

1 Hammering on walls, benches and floors

'l Banging doors and windows
1 Loud noises
[l Heavy traffic close

PREVENTION OF CORROSION AND RUST

Some laboratory equipment are constructed with Isvatad plastics

that could be affected and corroded WHymes and spillage
from

mineral acids and organic solvents. So the laboyathould:

O Have efficient ventilation system
O Wipe equipment after use to remove liquid and dbahaust
O Cover equipment or store them in cupboards.

PREVENTION OF EQUIPMENT FROM EXCESSIVE HEAT

Heat generating equipments should be kdpb close to other

equipments and electrical operated equipment shmuklvitched off
after use. Also avoid direct sunlight into thededdory.

CORRECT USAGE OF INSTRUCTIONAL MANUALS.

Each laboratory equipment should come hwiits manual.

Always
make sure the equipments are operated in the meec@wnmended
by the manufacturer. Also make sure the copyhefistruction is

NOUN

available to other users
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22.4

22.5

22.6

. SERVICING OF EQUIPMENT

Some servicing of laboratory equipment asinple enough for the
technician; for example:

. Replacing bulbs, belts, nuts, bolts and screws

. Tightening of units, bolts and screws

. Lubrication

o The internal cleaning by use of solgentblow brushes,

vacuum compressed air.
. SERVICING OF FURNITURE

The type of care of furniture depends on the maltetised for
construction. For instance, where wood tops aeé ,usare must be
taken to avoid long contact with water and chersicabo there
should be immediate mopping of spillage to prewamhage. Wax
polish which makes the surface more resistant coeldpplied
occasionally.

Exercise 124

List the types of simple servicing of equipment eldny your laboratory
technicians.

THE LABORATORY ATTENDANTS

In order to facilitate the effective managementhaf laboratory, the choice of
good laboratory assistant is very important soacsshould be created for
him close to the teacher’s preparation room to nakeaccessible to both
the teachers and the students.

SELECTION OF A LABORATORY ASSISTANT

The head of department and staff should have snghg employment of a
laboratory assistant where there is a vacancy.s [@boratory assistant
should be trained by the teacher in laboratory mizgdion and maintenance.
In-service courses in the polytechnics and theamsity will also be helpful
in increasing his competence and efficiency.

DUTIES OF A LABORATORY ASSISTANT

Any science teacher should work better in a walijgged laboratory assisted
by a qualified experienced laboratory assistanhe duties of the laboratory

NOUN

assistant should include:
ng
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O Preparing materials, solutions, specimens and apgarequired for
practical work.
0 Setting up and testing demonstrations (under tpersision of the
science teacher) before any practical work.
O Assisting in the use of visual aids
0 Ensuring security in the laboratory etc.

22.7

5.0

22.9

You can list more in the space
CONCLUSION

This is the last unit on the human resources manageand it dealt with the
laboratory technicians and assistants. thodigh most schools may not
employ a full time technicians, the need to traim iaboratory assistant in the

laboratory is very crucial. In the next unit (3@u will be introduced to how

the materials resources are managed in the lalbgrato

SUMMARY

In this unit, you learnt that the dastory technicians should help in the
maintenance of equipment, apparatus, and furnituttee laboratory.

. the need for a well trained technician

. the need to protect equipment from dust, excessat and rust

. the need to service and use instructional manoalhé equipment

. that the laboratory assistant are valuable asgbetecience teacher if
they are well trained and experienced

. the science teacher should assistin theitexgyu of the laboratory
assistant or technician.

. duties of the Ilaboratory assistant ineludlearning, ordering and

organizing materials before the practical exercises
TUTOR-MARKED ASSIGNMENT

A well trained laboratory assistant ig valuable asset to the

science
laboratory. Discuss.
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23.0 INTRODUCTION

One of the major problems you may have observedast laboratories is the
management of materials and the storage diffi@ilti€or adequate storage is

still not recognized as an essential feature obdam science laboratory as
emphasized in Unit 4. So this unit introduces §mthe various procedures

in laboratory material management.

23.1 OBJECTIVES

After going through this unit you should be able to

. State the importance of considering temperatustdrage

. Discuss the importance of storage in laboratoryeneltmanagement
. State the need for order arrangement of materials

. State some general guidelines to storage procedure

23.2 MATERIAL MANAGEMENT

In a science department of any sizgou will notice that

materials  or

equipment can easily get misplaced oainisfied and not re-ordered;
unfortunately their disappearance or unavailabisitgnly noticed just before

you want to use them. To reduce this problemrtoramum, you need to

manage the laboratory materials properly.One of the areas continually
affected in this management is the agfer For the orderliness of the
laboratory itself adds to proper storage.

23.3 STORAGE
Exercise 13.1

What happens as regardsthe materials in yaboratory when there is a
sudden change in biology teacher or science teacher

Usually if there is no good labeling or directianragards where items could

be located, the new science staff mde lost. Except with a competent
laboratory assistant to assist. In fact many latesies still contain much of

the storage provisions in the form of underneattwers. A well organized

storage system should

. N
. O

; ®
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Temperature is another factor that should be censtin storage. Where
you have very dry conditions with high or modert&i®perature, materials

should be stored in cupboard and drawers or apmal@tked up in rooms for

very humid condition with high or moderate temperat storage on slatted
shelves in fan ventilated stores will be more dffec

So a wall arranged science room should be chaiaetieby the following:

. orderly arrangement for materials
. simple display of charts, kits etc
. trends in the use of materials and replacements

To assist the head of department ociense teacher in management, the
following are the general guidelines:

23.4 GENERAL GUIDELINES TO STORAGE PROCEDURES

Each cupboard should bear a general label indig#ii@ type of apparatus it

contains

. Allied non dangerous equipment should Itsored in some or near
cupboard for instance materials for meaw in physics could be
stored in the same area as materials for optiesiraal etc.

. Storage should be planned in an orderly way soehelh piece of
equipment is kept in a specific place.

. Chemicals that can react with each rothemust never be
stored

. together

Beakers should be stored properly in construct@tbcard or cage
. that is kept locked.
Sodium is to be stored in kerosene while phosphigrtesbe stored in

. water.
Reagent bottles should be shelved where the batiasot be easily
. knocked off.
Cabinets containing suitably sized drawers shoaldd®d in storing
. software items like slides, films, strips and filoops.
. Large charts are best stored hanged verticallyenaboratory wall.
Objects such as spring balances and pulleys caegiehanging from
. the cuphooks.
. Lenses or glass blocks can be kept in slots.
. Glass tubings that is not used must be securelyikepsafe place.
Strict attention must always be paid tthe security of cages and
. animals to prevent escape

Quantities of flammable liquids or solids kept e tstore should not
exceed one year before replacement

NOUN Q
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. All poisons in the laboratory must be labeled id capital letters with
the word poison and kept under lock and key.

. Acid resistant troughs are for storage of concéadracids.

. All reagent bottles must be labeled. Those thatain volatile toxic
or combustible chemicals should be markedth red to
indicate
danger.

23.5 CONCLUSION

In unit 22 you learnt how some human resourcesh#ag of department, the
science teacher and the laboratory technicianstasgs) are managed in the

laboratory. In this wunit, you were trgduced to how to manage

materials in the laboratory with emphasis on sterad he general principles
for proper storage was discussed. This is youiuiais in this course.

23.6 SUMMARY

In this unit you learnt that:

. materials or equipment can easily be misplacedbogt of stock
(without replacement) if the laboratory is not pedg managed

. there should be orderly arrangement of materiateeraboratory

. temperature is a factor to be considered in storage

. there are certain general guidelines on storageadérials and this

depends on the nature of the materiathe temperature

the
general environment.

23.7 TUTOR-MARKED ASSIGNMENT

your

and

How will good storage help the scienceeacher in the manageme

of
materials in the laboratory? Discuss any five ®in
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