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PROGRAMME:  NID ENVIRONMENTAL AND SAFETY MANAGEMENT 

MODULE:      GENERAL PRINCIPLES OF CHEMISTRY 

COURSE CODE:  STB 116  

PRE-REQUISITE:  

CREDIT HOURS:  

COURSE DURATION: 

GOAL:  

 

General Objectives 

1.0. Understand atoms, molecules, composition and structure  

2.0. Understand the arrangement of elements in the periodic table 

3.0. Understand chemical thermodynamics 

4.0. Understand the properties and reactions of acids, bases and salts 

5.0. Understand the fundamental concept of oxidation and reduction reactions 

6.0 Understand surface phenomena and colloidal systems 

7.0 Understand chemical equilibrium  
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PROGRAMME: NATIONAL INNOVATION DIPLOMA IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

Course: General Principles of Chemistry Course Code : STB 121 Theoretical: 2 hours/week 

 Year:  1                     Semester:1  Pre-requisite: Practical: 3 hours /week 

 Theoretical Content  Practical Content 

 General Objective 1: Understand atoms, molecules, composition and structure 

Week Specific Learning 

Outcomes 

Teacher’s activities Resources Specific Learning 

Outcomes 

Teacher’s 

activities 

Resources 

 

 

 

 

 

 

1 

 

 

 

 

On completion of this 

course, the student 

should be able to: 

1.1 State the 

experimental basis 

of atomic theory 

using the Bohr’s 

theory of 

hydrogen atom 

and many electron 

atoms. 

1.2 Describe atomic 

spectra particularly 

 

•  

Explain the 

experimental 

basis of 

atomic theory 

using the 

Bohr’s theory 

of hydrogen 

atom and 

many electron 

atoms. 

Blackboard 

Chalk 

Molecular 

Models 

 

 

 

Classroom 

resources 

1.1 Identify visible 

emission spectra and 

their uses. 

 

 

1.2 View the visible 

emission spectra of 

several metals in some 

of their compounds 

 

 

Provide 

spectra for 

the student to 

observe the 

emission 

from chosen 

substances 

 

Guide 

student to 

view the 

visible 

emission 

direct vision 

spectroscope 

Bunsen 

burner, 

nichrome 

wire fixed to 

a cork 

handle, 
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2 

the H atom emission 

spectrum. 

 

1.3 State qualitatively, 

the energy states of 

the hydrogen atom in 

the Bohr model. 

 

1.4 Relate these 

energy states in 1.3 to 

the observed emission 

spectra. 

 

1.5 State the 

limitations of the 

Bohr model 

 

1.6 Describe wave-

particle duality of 

electrons and energy. 

 

1.7 State different 

Describe atomic 

spectra particularly 

the H atom emission 

spectrum. 

Explain 

qualitatively, the 

energy states of the 

hydrogen atom in 

the Bohr model 

Explain how to 

relate energy states 

in 1.3 to the 

observed emission 

spectra. 

 

Explain the 

limitations of the 

Bohr model 

Explain the wave-

particle duality of 

electrons and 

energy.  

 

 

1.3 Interpret the mass 

spectrum of 

representative elements 

such as Oxygen, 

Carbon, Chlorine etc. 

spectra of 

several 

metals in 

some of their  

compounds  

 

 

Show how to 

interpret the 

mass 

spectrum of 

representativ

e elements 

such as 

Oxygen, 

Carbon, 

Chlorine etc  

concHCl, 

solid 

chlorides of 

: 

barium, 

calcium, 

potassium, 

sodium and 

strontium 

beakers and 

watch 

glasses 
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main energy levels of 

an atom, i.e.  K, L. 

M… 

1.8 Correlate the 

energies of the 

electron in the 

K,L,M,N,…shells 

with the values of the 

principal quantum no 

n= 1,2,3,4,…… 

 

 

 

1.9 Relate the lines of 

the hydrogen emission 

spectrum to electronic 

energy level. 

 

1.10 State Hund’s 

rule, Heisenberg 

uncertainty principle 

and Pauli exclusion 

State different main 

energy levels of an 

atom, namely K, L, 

M…. 

Explain how to 

correlate the 

energies of the 

electron in the 

K,L,M,N,…shells 

with the values of 

the principal 

quantum no n= 

1,2,3,4,…… 

 

Explain how to 

relate the lines of 

the hydrogen 

emission spectrum 

to electronic energy 

level. 

Explain Hund’s 

rule, Heisenberg 

uncertainty 
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principle. 

 

1.11 Explain 1.10 

above in relation to 

the concept of orbitals 

including subsidiary 

energy levels (s,p,d,f 

orbitals). 

 

 

1.12 Outline the 

significance e of the 

four quantum 

numbers. 

1.13Describe the 

shapes of s and p 

orbitals. 

1.14 Sketch the s and 

p orbitals. 

principle and Pauli 

exclusion principle. 

 

Explain the 

relationship of the 

principles 

mentioned in 1.10 to 

the concept of 

orbitals including 

subsidiary energy 

levels (s,p,d,f 

orbitals). 

Explain the 

significances of the 

four quantum 

numbers 

Describe the shapes 

of s and p orbitals. 

Illustrate how to 

draw the s and p 

orbitals. 
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1.15 State methods of 

determining relative 

atomic and molecular 

masses. 

1.16 Explain isotopes 

and their uses. 

 

1.17  Describe the use 

of mass spectrometer 

as a means of proving 

the existence of 

isotopes. 

 

1.18 Define the 

following terms:  

(i) Atomic number, 

(ii) Mass number,  

(iii) Atomic mass, 

based on C12 

 

1.19 Define valency 

and chemical 

Illustrate methods of 

determining the 

relative atomic and 

molecular masses. 

Explain isotopes 

and their uses. 

 

Explain the use of 

mass spectrometer 

as a means of 

proving the 

existence of 

isotopes. 

Give definition of 

the following terms:  

(i) Atomic number, 

(ii) Mass number, 

(iii) Atomic mass, 

based on C12. 

 

Give the definition 

of valency and 

chemical bonding. 

classroom 

resources 

1.4 Separate a 

mixture of sand 

and salt to  observe the 

different types of bond  

 

 

1.5 Relate the results of 

separation of mixture 

of sand and salt to the 

different types of 

bonding in each 

 

1.6 Observe how to 

prepare iron 

sulphide from 

iron and sulphur 

 

1.7 Identify the type of 

bond existing in Iron 

Sulphide when viewed 

on a Spectrum. 

Demonstrate 

how to 

separate a 

mixture of 

sand 

and salt to  

observe the 

different 

types of bond  

 

Relate the 

results of 

separation of 

mixture of 

sand and salt 

to the 

different 

types of 

bonding in 

each 

 

 

Demonstrate 

how to 

Workshop 

resources 

and 

representativ 

e mass 

spectra 

iron, 

 

 

Sulphur, 

Bunsen 

burner, 

glassware, 

magnets 
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bonding. 

1.20 State the octet 

and duplet rules 

 

1.21 Distinguish 

between the following 

types of bonds: ionic: 

covalent; metallic, 

and co-ordination 

bonds. 

 

1.22 Explain energy 

considerations in ionic 

bonding and lattice 

energy. 

 

1.23 Describe the 

formation of covalent 

bonds, bond length 

and bond energy, 

electronegativity and 

 

Explain the octet 

and duple rules. 

 

Distinguish between 

the following types 

of bonds: ionic: 

covalent; metallic, 

and co-ordination 

bonds. 

 

Explain energy 

considerations in 

ionic bonding and 

lattice energy 

Explain the 

formation of 

covalent bonds, 

bond length and 

bond energy, 

electronegativity 

and bond polarity. 

prepare iron 

sulphide 

from 

iron and 

sulphur 

 

Guide 

student to 

identify the 

type of bond 

existing in 

Iron Sulphide 

when viewed 

on a 

Spectrum. 
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bond polarity, 

1.22 Explain Van der 

Waal’s forces and 

where they are 

applied. 

Explain Van der 

Waal’s forces and 

their formation and 

applications. 

 General Objectives: 2. 0 Understand the arrangement of elements in the periodic table 

5 
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2.1 Outline the 

development of the 

periodic table 

2.2 Describe building 

up of periods I and II 

 

2.3 Describe building 

up of period III 

 

2.4 Describe electron 

configurations within 

groups 

2.5 Describe the first 

d-orbital transition 

Narrate the 

development of the 

periodic table 

Explain the building 

up of periods I and 

II. 

 Explain the 

building up of 

period III 

Explain the electron 

configurations 

within groups 

Explain the first d-

orbital transition 

classroom 

resources 

2.1 Interpret periodic 

table appropriately. 

2.2 Identify periods I, 

II, III elements in the 

periodic table. 

2.3 Identify the period 

IV elements (d-orbital 

transition series) in the 

periodic table. 

2.4 Investigate the 

reactivity of group 2 

metals e.g. 

(i) Mg, Ca, Sr, and Ba 

with water 

(ii) Mg and Ca with 

Display 

periodic table 

for student to 

read and 

copy. 

Show periods 

I, II, and III 

elements in 

the periodic 

table. 

Show the 

period IV 

elements (d-

orbital 

transition 

series) in the 

Mg, Ca, Sr, 

Ba, water, 

dilute 

hydrochloric 

acid test 

tubes etc 

 

Copper foil, 

tongs, 

Bunsen 



9 

 

series i.e.  the way the 

period IV are being 

built up. 

 

 

2.6 State the non-

metallic elements and 

their properties. 

 

 

2.7 State the Noble 

Gases and their 

properties. 

 

 

2.8 Write down 

electronic 

configuration for the 

first twenty elements 

of the periodic table. 

series; i.e. the 

building up of 

period IV 

 

 

Discuss the names, 

properties and 

applications of the 

non- metallic  

elements. 

Discuss the noble 

gases and elements 

taking note of their 

properties and 

applications. 

Illustrate how to 

write electronic 

configuration for the 

first twenty 

elements of the 

periodic table. 

dilute HCl 

2.4 Investigate the 

reactivity of transition 

metals  e.g Copper 

 

periodic table 

Investigate 

the reactivity 

of group 2 

metals e.g. (i) 

Mg, Ca, Sr, 

and Ba with 

water 

(ii) Mg and 

Ca with 

dilute HCl. 

Conduct 

adequate 

practical to 

investigate 

the reactivity 

of transition 

metals e.g. 

Copper 
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2.9 Relate electron 

configuration of a 

given element to its 

position in the 

periodic table. 

2.10 Describe trends 

of elements in the 

Periodic Table such as 

atomic size, ionization 

energy, electron 

affinity and reactivity. 

 

2.11Describe diagonal 

relationships of 

elements in the 

periodic table. 

Show how to relate 

electron 

configuration of any   

element to its 

position in the 

periodic table. 

Explain the trends 

of elements in the 

Periodic Table such 

as atomic size, 

ionization energy, 

electron affinity and 

reactivity. 

Explain diagonal 

relationships of 

elements in the 

periodic table. 

 General Objective 3: Understand chemical thermodynamics 

7 3.1 Describe 

thermodynamic 

systems e.g. open 

system, closed system 

Describe 

thermodynamic 

systems e.g. open 

system, closed 

classroom 

resources 

3.1 Identify the 

thermodynamic 

systems e.g. open 

system, closed system 

Guide 

student to 

identify the 

thermodyna

Chemicals 

calorimeter 
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and isolated system. 

 

3.2 Explain 

thermodynamic 

principles: enthalpy, 

entropy, free energy. 

3.3 State the first and 

second laws of 

thermodynamics and 

their significance. 

 

3.4 Describe thermo 

chemistry as heat 

effects that 

accompany chemical 

reactions 

system and isolated 

system. 

Explain 

thermodynamic 

principles: enthalpy, 

entropy, free energy. 

Explain the first and 

second laws of 

thermodynamics 

and their 

significance. 

Explain thermo 

chemistry as heat 

effects that 

accompany 

chemical reactions 

and isolated system. 

 

 

 

 

3.2 Measure heat of 

reaction by simple 

experiments e.g. 

heat of 

neutralization 

of an acid (HCl) with a 

strong base (NaOH). 

mic systems 

e.g. open 

system, 

closed 

system and 

isolated 

system. 

 

 

 

Perform 

simple 

experiment to 

show how to 

measure heat 

of reaction 

e,g. heat of 

neutralization 

of an acid 

and base 

using HCl 

and NaOH 

respectively. 

Glassware 

etc. 
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 General Objective 4.0: Understand the properties and reactions of acid, bases and salts 

8 4.1 Define acid, base 

and salt according to 

Arrhenius, Bronsted – 

Lowry and Lewis 

concepts. 

 

4.2 Identify acids, 

bases and salts in 

chemical equations. 

 

4.3 State the meaning 

of the terms: 

conjugate acid and 

conjugate base. 

4.4 Distinguish 

between a strong and 

weak acid or base. 

 

4.5 Define 

Define acid, bases 

and salts according 

to Arrhenius, 

Bronsted – Lowry 

and Lewis concepts  

 

Explain how to 

identify acids, bases 

and salts in 

chemical equations. 

Explain the meaning 

of the terms: 

conjugate acid and 

conjugate base 

Explain the 

differences between 

a strong and weak 

acid or base. 

 

Explain dissociation 

 4.1 Identify acid, base 

and salt and their 

applications. 

 

 

4.2 Carry out acid 

base titration by 

using conductance 

meter. 

 

4.2 Identify indicators 

and their uses. 

 

 

4.3 Use indicators 

in acid base 

titration 

Guide 

student to 

identify acid, 

bases and 

salts and 

their 

applications. 

Conduct 

practicals on 

acid 

base titration 

by 

using 

conductance 

meter. 

Show student 

various types 

of indicators 

and their 

uses. 

 

Demonstrate 

Chemicals 

Conductance 

meters pH 

meters 

colour charts 

indicators 

burettes 

glassware 
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dissociation constant. 

4.6 Write the 

expression for the 

dissociation constant 

of an acid HA (aq). 

 

4.6 Work out simple 

calculations on degree 

of dissociation of 

weak acid given the 

molarity and 

dissociation constant. 

 

 

 

 

4.7 State Ostwald’s 

Dilution law and 

dissociation constant, 

K. 

4.8 State the value of 

the ionic product of 

constant . 

Illustrate how to 

derive expression 

for dissociation 

constant of an acid 

HA (aq) 

Give the equation 

for the degree of 

dissociation and 

concentration, M. 

(mole/dm3) for a 

dilute solution of a 

weak acid, given the 

molarity and 

dissociation 

constant. 

Explain Ostwald’s 

Dilution law and 

dissociation 

constant, K. 

Explain the value of 

the ionic product of 

the use of 

indicators 

in acid base 

titration 
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water. water. 

9 4.10 Explain the 

concept of hydrogen 

on concentration and 

pH values. 

 

4.11 Calculate the pH 

value of a given acid 

or base (i.e. the 

hydrogen ion 

concentration). 

 

4.12 Explain the 

concept of hydrogen 

on concentration and 

pH values in an acid 

or base. 

 

4.15 Identify various 

types of indicators 

and their uses in the 

measurement of pH 

values. 

Explain the concept 

of hydrogen on 

concentration and 

pH values. 

 

Illustrate how to 

calculate the pH 

value of a given 

acid or base (i.e. the 

hydrogen ion 

concentration) 

Explain the concept 

of hydrogen on 

concentration and 

pH values in an acid 

or base. 

 

Describe various 

types of indicators 

and their uses in the 

measurement of pH 

values. 

 4.4 Measure the pH of 

solutions by 

using colour 

charts, indicators 

and pH meter. 

 

 

4.5 Determine 

experimentally 

the strengths of 

acids and bases in 

relation to 

structure e.g. in 

the series 

CH3COOH, 

HCl, NH4OH, NaOH 

Demonstrate 

how to 

measure the 

pH 

of solutions 

by 

using colour 

charts, 

indicators 

and pH meter 

 

Determine 

experimentall

y 

the strengths 

of 

acids and 

bases in 

relation to 

structure e.g. 

in 

the series 
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CH3COOH, 

HCl, 

NH4OH, 

NaOH 

10 
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4.16 Define the terms, 

pka and pkb 

 

4.17 State the 

Henderson 

Hasslebach equation 

 

4.18 Mention 

examples of the uses 

of Henderson 

Hassleback equation 

 

 

4.20 Explain  the 

principle that for a 

weak acid in a 

solution where the pH 

= of the acid , the acid 

is 50% ionized. 

 

Define the terms, 

pka and pkb 

 

Explain  Henderson 

Hasslebach equation 

 

 

Explain with 

examples the uses 

of Henderson 

Hassleback equation 

 

 

Explain the 

principle that for a 

weak acid in a 

solution where the 

pH = of the acid , 

the acid is 50% 

ionized. 

 4.6 Measure pka of a 

weak acid via 

titration. 

 

 

4.7 Titrate a weak 

acid using a 

strong base.  

 

 

4.8 Plot the results of 

the titration in 4.7 

above. 

4.9 Observe the region 

of buffering and also, 

the end point in the 

graph obtained above. 

 

 

4.10 Calculate the 

Demonstrate 

how to 

measure pka 

of a weak 

acid via 

titration  

 

Conduct 

practical on 

titration of a 

weak acid 

with a strong 

base.  

 

Plot the 

results of the 

experiment 

above 

From the 

graph above; 

test tubes 

chemicals 

and burette 

for back 

titrations 
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4.20 Define the terms, 

buffer solution and 

buffer capacity. 

 

4.21 Explain the 

effectiveness of a 

buffer solution. 

 

4.22 Describe buffers 

in Biochemistry and 

Medicine (e.g. blood, 

and biochemical 

experiments) 

 

 

4.23 Describe the 

hydrolysis of salts 

4.24 State common 

ion effects. 

 

4,25 Mention  the 

solubility products 

and their application 

in quantitative and 

Define the terms, 

buffer solution and 

buffer capacity. 

 

Explain the 

effectiveness of 

buffer solution. 

 

Describe buffers in 

Biochemistry and 

Medicine (e.g. 

blood, biochemical 

experiments) 

 

 

Explain the 

hydrolysis of salts 

Explain the 

common ion effects. 

 

Explain the 

solubility products 

and their application 

in quantitative and 

solubility product 

of silver acetate in 

water and also, 

solutions of 

varying 

concentrations of 

sodium nitrate. 

observe the 

regions of 

buffering and 

end point. 

 

 

Illustrate 

calculations 

of the 

following: 

- solubility 

product 

of silver 

acetate in 

water 

- solutions of  

varying 

concentration

s of sodium 

nitrate. 
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volumetric analysis. 

 

4.26 Calculate the 

value of the solubility 

product given the 

solubility of sparingly 

soluble salt. 

volumetric analysis 

 

Obtain the value of 

a solubility product 

given the solubility 

of sparingly soluble 

salt. 

 General Objectives: 5.0 Understand the fundamental concept of oxidation and reduction reactions. 

12 5.1Define:  

(a) Oxidation reaction 

(b) Reduction reaction 

 

 

 

 

5.2 Describe the 

oxidation and 

reduction reactions in 

terms of electron 

transfer. 

5.3 List some 

oxidizing and 

Give definition of:  

(a) Oxidation   and 

Reduction reactions 

Explain oxidation 

and reduction 

reactions in terms of 

electron transfer. 

Explain redox 

reactions and 

interims of electron 

transfer. 

 

 

Name some 

oxidizing and 

 5.1 Identify oxidation 

reaction in a chemical 

equation. 

5.2 Identify reduction 

reaction in a chemical 

equation. 

5.3 List some examples 

of redox reaction 

 

5.4 Identify the change 

of oxidation state i.e 

electron transfer in a 

redox reaction. 

 

 

Guide 

student to 

identify 

oxidation and 

reduction 

reactions in 

varied 

chemical 

equations. 

 

 

Write some 

examples of 

redox 

Titration 

apparatus 

and 

chemicals 
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reducing agents and 

their applications. 

 

5.4 State the 

periodicity of 

oxidation state of the 

elements in given 

redox reactions. 

5.5 State half ionic 

equation involved in 

oxidation reaction. 

5.6 State half ionic 

equation to illustrate 

reduction reaction. 

 

5.7 Balance simple 

redox equations 

reducing agents and 

their applications. 

Explain the 

periodicity of 

oxidation state of 

the elements in 

redox reactions.  

Write half ionic 

equation involved in 

oxidation reaction 

Write half ionic 

equation involved in 

reduction reaction. 

 

Illustrate how to 

balance simple 

redox equation. 

 

5.4 Participate in 

carrying out redox 

titrations by 

using potassium 

permanganate. 

 

5.5 Identify some 

oxidizing and reducing 

agents and their 

applications. 

5.6 Identify the some 

oxidizing and reducing 

agents and their uses 

 

5.7 Identify half ionic 

equation involved in an 

oxidation reaction  

 

5.8 Identify half ionic 

equation involved in a 

reduction reaction 

reductions 

Guide 

student to 

identify the 

change of 

oxidation 

state i.e 

electron 

transfer in a 

redox 

reaction  

 

Carry out 

redox 

titration 

using 

potassium 

permanganat

e 

 

Guide 

student to 
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5.9 Balance simple 

redox equations. 

identify some 

oxidizing and 

reducing 

agents and 

their 

applications. 

Show how to 

identify some 

oxidizing and 

reducing 

agents and 

their uses. 

Illustrate half 

ionic 

equation 

involved in 

an oxidation 

reaction 

 

Illustrate half 

ionic 

equation 
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involved in a 

reduction 

reaction 

Illustrate how 

to balance 

simple redox 

equations. 

 General Objective 6.0: Understand surface phenomena and colloidal systems 

13 6.1 Describe 

Phenomena and 

Colloidal Systems. 

6.2 Describe the 

following surface 

phenomena:  

(a) colloidal gels 

 (b) surface tension 

© absorption,  

(d) emulsion  

(e) gels 

(f) flotation  

(g) chromatography 

6.3 Differentiate 

Explain Phenomena 

and Colloidal 

Systems. 

Explain the 

following surface 

phenomena:  

(a) colloidal gels 

 (b) surface tension 

© absorption,  

(d) emulsion  

(e) gels 

(f) flotation  

(g) chromatography 

Explain with 

classroom 

resources 

6.1 Identify 

Phenomena and 

Colloidal Systems. 

 

6.2 Identify the 

following surface 

phenomena:  

(a) colloidal gels 

 (b) surface tension 

© absorption,  

(d) emulsion  

(e) gels 

(f) flotation  

g) chromatography 

Guide 

student to 

identify 

Phenomena 

and Colloidal 

Systems. 

Show the 

following 

surface 

phenomena:  

(a) colloidal 

gels 

 (b) surface 

tension 

© absorption,  

finely cut 

leaves, 

chromatogra 

phy paper, 

propanone, 

beaker, lid, 

glass rod or 

pencil 
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between adsorption 

and absorption 

phenomena. 

examples the 

differences between 

adsorption and 

absorption 

phenomena. 

6.3 Differentiate 

between adsorption and 

absorption phenomena 

(d) emulsion  

(e) gels 

(f) flotation  

g)chromatogr

aphy 

6.3 Show 

how to 

differentiate 

between 

adsorption 

and 

absorption 

phenomenon 

14 6.4 Define Ion-

Exchange 

 

6.3 Distinguish 

between cation and 

anion exchange 

processes. 

 

6.4 Describe the 

Explain Ion-

Exchange 

 

Explain how to 

distinguish between 

cation and anion 

exchange processes. 

 

Explain the 

 6.4 Identify Ion-

Exchange 

 

6.5 Identify the 

differences between 

cation and anion 

exchange processes. 

6.6 Identify the 

applications of ion-

Show how to 

identify Ion-

Exchange 

Show how to 

distinguish 

between 

cation and 

anion 

exchange 

Ionexchange 

chromatogra 

phy 
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applications of ion-

exchange. 

applications of ion-

exchange. 

exchange. 

6.7 Purify hard water 

using ion exchange 

chromatography 

processes. 

Identify the 

applications 

of ion-

exchange. 

Demonstrate 

purification 

of hard water 

using ion 

exchange 

chromatogra

phy 

 General Objective 7.0 Understand chemical equilibrium 

15 7.1 Explain chemical 

equilibrium 

7.2 State the factors 

affecting chemical 

equilibrium 

7.3 Describe 

reversible reaction in 

Explain chemical 

equilibrium 

Explain the factors 

affecting chemical 

equilibrium 

Explain reversible 

reaction in relation 

 7.1 Identify chemical 

equilibrium 

7.2 Identify the factors 

affecting chemical 

equilibrium 

 

7.3 Identify reversible 

Guide 

student to 

identify 

chemical 

equilibrium 

Guide 

student to 

identify the 

test tubes, 

gloves, 

potassium 

chromate, 

sulphuric 

acid, NaOH, 
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relation to chemical 

equilibrium 

  

7.4 State the  

Le Chatellier’s 

principle 

7.5 Define 

equilibrium constant 

7.6 State the 

applications of 

equilibrium constant 

 

7.6 State the law of 

mass action and its 

applications. 

 

7.7 Calculate 

concentrations present 

in equilibrium mixture 

at given temperature 

starting from any 

given amounts of 

to chemical 

equilibrium 

  

Explain the 

 Le Chatellier’s 

principle 

Explain equilibrium 

constant and its 

applications 

 

 

 

 

Explain the law of 

mass action and its 

applications. 

 Work examples to 

calculate 

concentrations 

present in an 

equilibrium mixture 

at given temperature 

reaction in relation to 

chemical equilibrium 

 

7.4 Identify the 

application of  

 Le Chatellier’s 

principle in chemical 

equations. 

 

 

7.5 Identify the 

applications of  

equilibrium constant in 

chemical equation 

 

7.5 Calculate 

concentrations present 

in equilibrium mixture 

at given temperature 

starting from any given 

amounts of reactants 

and products. 

factors 

affecting 

chemical 

equilibrium 

Guide 

student to 

identify 

reversible 

reaction in 

relation to 

chemical 

equilibrium. 

 

Guide 

student to 

identify the 

application of  

 Le 

Chatellier’s 

principle in 

chemical 

equations 

 

potassium or 

ammonium 

thiocyanate, 

iron III 

chloride 

ammonium 

chloride, 

glass rod, 

teat pipettes 
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reactants and 

products. 

starting from given 

amounts of reactants 

and products. 

7.6 Investigate 

the effect of 

concentration 

changes on chemical 

equilibria 

Identify the 

applications 

of  

equilibrium 

constant in 

chemical 

equation 

 

Calculate 

concentration

s present in 

equilibrium 

mixture at 

given 

temperature 

starting from 

any given 

amounts of 

reactants and 

products. 

Conduct 

practicals to 

investigate 

effect of 
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concentration 

changes on 

chemical 

equilibria 
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PROGRAMME:  NID ENVRONMENTAL AND SAFETY MANGMENT 

MODULE:      ORGANIC CHEISTRY 

CODE:      STB 116  

PRE-REQUISITE:  

CREDIT HOURS:  

COURSE DURATION: 

GOAL:  

 

General Objectives 

1.0.Understand the classification of organic compounds 

2.0 Understand bonding: reactions and application of aliphatic hydrocarbons 

3.0 Know the: chemical properties, preparations and uses of monosubstituted aliphatic hydrocarbons 

4.0 Understand the general methods of petroleum refining 

 

 

 

 



27 

 

 

Programme: NID Environmental and Safety Management 
 
Course: NID ENVIRONMENTAL & SAFETY 

MANAGEMENT 

Course Code: STC 116 Credit Hours: 

Module: Organic Chemistry 1  Theoretical: 2 hours/week 

 Year:      1 Semester: 1 Pre-requisite: Practical: 3 hours /week 

 Theoretical Content  Practical Content 

Week Specific Learning 

Outcomes 

Teacher’s 

activities 

Resources Specific Learning 

Outcomes 

Teacher’s 

activities 

Resources 

 General Objective 1: Understand the classification organic compounds 

 1.1 List the major 

classification of 

organic compounds 

by functional 

groups. 

 

1.2 Define 

homologous series 

as consisting of 

compounds with 

each successive 

member differing 

with – CH2 – 

 

1.3 State the 

members of a 

homologous series 

Explain the major 

classification of 

organic compounds 

by functional 

groups 

 

Describe 

homologous series 

as consisting of 

compounds with 

each successive 

member differing 

with – CH2 – 

 

Describe the 

members of a 

homologous series 

Classroom 

Resources 

1.1 Identify 

homologous series 

as consisting of 

compounds with 

each successive 

member differing 

with – CH2 – 

 

1.2 Identify 

functional groups in 

alkanols, alkanals, 

alkanones, amines, 

alkanoic, acids, 

phenols, nitriles, 

ethers, esters, amides 

etc. 

 

Display charts and 

digrams showing 

homologous series 

of compounds 

with each 

successive 

member differing 

with – CH2 – 

 

Display charts and 

diagrams showing 

functional groups 

in alkanols, 

alkanals, 

alkanones, amines, 

alkanoic, acids, 

phenols, nitriles, 

Chemicals 

test tubes 
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and their physical 

properties. 

 

1.4 Define the 

functional group. 

 

 

1.5 Identify 

functional groups in 

alkanols, alkanals, 

alkanones, amines, 

alkanoic, acids, 

phenols, nitriles, 

ethers, esters, 

amides etc. 

and their physical 

properties 

 

Explain the 

functional group 

and their 

applications. 

 

Describe functional 

groups in alkanols, 

alkanals, alkanones, 

armines, alkanoic, 

acids, phenols, 

nitriles ethers, 

esters, amides etc. 

 

 

 

 

1.3 Determine 

qualitatively the 

elements present 

in an organic 

compound. 

 

 

1.4 Identify 

functional groups 

in organic 

compounds via 

qualitative 

chemical tests 

(reactions) 

ethers, esters, 

amides etc. 

 

Show how to 

determine 

qualitatively the 

elements present 

in an organic 

compound. 

 

 

Show to identify 

functional groups 

in organic 

compounds via 

qualitative 

chemical tests 

(reactions) 

 1.6 Draw structures 

of the functional 

groups in 1.5 above. 

 

 

 

1.7 Outline the uses 

of  Infra Red 

spectroscopy to 

Show illustrated 

diagrams of 

structures of the 

functional groups in 

1.5 above. 

 

Explain that Infra 

Red spectroscopy is 

used to identify 

 1.4 Draw structures 

of the functional 

groups in identified 

1.2 above. 

 

 

 

 

 

Draw structures of 

the functional 

groups identified 

in 1.2. 
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identify functional 

groups in an organic 

compound.  

1.8. State the 

properties of light, 

including 

frequency, 

wavelength and 

energy 

 

1.9. Describe the 

electromagnetic 

spectrum 

 

1.10. Relate the 

energy associated 

with the IR region 

of the 

electromagnetic 

spectrum to 

molecular 

stretching, 

vibrations and 

rotation. 

 

1.11. Relate the 

energy of absorption 

functional groups in 

an organic 

compound.  

Explain the 

properties of light, 

including 

frequency,  

wavelength and 

energy 

 

 

Explain the 

electromagnetic  

Spectrum. 

 

Illustrate how to 

relate the energy 

associated with the 

IR region of the 

electromagnetic 

spectrum to 

molecular 

stretching, 

vibrations and 

rotation. 

 

Illustrate how to 

1.5 Identify the uses 

of Infra Red 

spectroscopy to 

identify functional 

groups in an organic 

compound.  

 

 

1.6 Investigate the 

properties of light, 

including 

frequency, 

wavelength and 

energy by carrying 

out appropriate 

experiments . 

 

1.7. Investigate the 

uses of  

electromagnetic 

spectrum e.g. to 

relate the energy 

associated with the 

IR region of the 

electromagnetic 

spectrum to 

molecular stretching, 

Demonstrate the 

use of Infra Red 

spectroscopy to 

identify functional 

groups in an 

organic 

compound. 

 

hjPerform  

experiments to 

investigate the  

properties of light, 

including 

frequency, 

wavelength and 

energy. 

 

 Perform 

experiment to 

show the uses 

electromagnetic 

spectrum e.g. to 

relate the energy 

associated with the 

IR region of the 

electromagnetic 

spectrum to 
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to the different 

functional groups. 

 

 

1.12. Study the 

tables of 

characteristic 

stretching 

frequencies. 

relate the energy of 

absorption to the 

different functional 

groups. 

 

Give the students 

tables of 

characteristic 

stretching 

frequencies. 

vibrations and 

rotation, etc. 

 

 

 

 

 

 

 

molecular 

stretching, 

vibrations and 

rotation, etc. 

 

 

  

 

 General Objective 2.0: Understand Bonding: Reactions and Application of Aliphatic Hydrocarbons 

 2.1 Explain the 

bonding in carbon 

atom as sp3 

hybridized in 

alkane. 

 

2.2 State the general 

formula, CnH2n+2 to 

represent Alkanes  

 

2.3 Name alkanes 

by using the IUPAC 

nomenclature. 

 

2.4 List the 

industrial uses of 

Describe the 

bonding in carbon 

atom as sp3 

hybridized in 

alkane. 

 

State the general 

formula, CnH2n+2 to 

represent Alkanes. 

 

Explain IUPAC 

nomenclature for 

alkanes. 

 

Explain the 

industrial uses of 

Classroom 

Resources 

2.1 Use IR 

spectroscopy to 

identify functional 

groups in unknown 

organic 

compounds. 

 

 

2.2 Use IR 

spectroscopy to 

identify organic 

compounds from 

a list of possibilities. 

 

 

 

Demonstrate the 

use of IR 

spectroscopy to 

identify functional 

groups in 

unknown organic 

compounds  

 

Demonstrate the 

use IR 

spectroscopy to 

identify organic 

compounds from 

a list of 

possibilities. 

 

Glassware 

Chemicals 

(bromine or 

Bromine 

water, 

cyclohexene, 

or similar 

Solvents 



31 

 

alkanes. 

 

2.5 Outline the 

natural sources of 

alkanes 

 

2.6 State the general 

formula, CnH2n to 

represent alkenes 

 

2.7 Describe the 

bonding in carbon 

atom as sp2 

hybridized in alkene 

alkanes. 

 

Explain the natural 

sources of alkanes. 

 

 

State the general 

formula, CnH2n to 

represent alkenes. 

 

Describe the 

bonding in carbon 

atom as Sp2 

hybridized in alkene 

 

2.3 Study charts and 

diagrams of alkanes 

to b able to identify 

the homogenous 

series and functional 

group. 

 

Study charts and 

diagrams of alkenes 

to b able to identify 

the homogenous 

series and functional 

 

Display charts and 

diagrams of 

alkanes for student 

to study and copy 

the homologenous 

series and 

functional group. 

 

Display charts and 

diagrams of 

alkenes for student 

to study and copy 

the homologenous 

series and 

functional group 

 2.8 Explain the 

existence of cis-

trans isomerism in 

alkenes. 

 

 

2.9 Draw cis-trans 

isomeric structures 

as in butene. 

 

Explain the 

existence of cis-

trans isomerism in 

alkenes. 

 

 

Draw cis-trans 

isomeric structures 

as in butene. 

Blackboard 

Chalk 

Duster 

 

 

 

2.4 Prepare 

polystyrene from 

stryrene in the 

laboratory 

 

 

 

 

Demonstrate how 

to prepare 

polystyrene from 

stryrene in the 

laboratory. 

 

 

 

styrene 

dodecanoyl 

peroide 

toluene, 

balance, 

source of hot 
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2.10 Use IUPAC 

nomenclature to 

name alkenes. 

 

2.11 Represent the 

addition reactions of 

simple alkenes by 

means of chemical 

equation e.g. with 

Br2 HBr and H2. 

 

2.12 Practice the use 

of curly arrows to 

represent reaction 

mechanisms 

2.13 Use curly 

arrows to show the 

mechanism of 

addition reactions of 

alkenes 

2.14 Explain the use 

of alkenes in the 

Use IUPAC 

nomenclature to 

name alkenes 

Illustrate how to 

represent the 

addition reactions of 

simple alkenes by 

means of chemical 

equation e.g. with 

Br2 HBr and H2. 

Use curly arrows to 

represent reaction 

mechanisms 

Use curly arrows to 

show the 

mechanism of 

addition reactions of 

alkenes 

2.14 Explain the use 

of alkenes in the 

production  of 

polymers e.g. PVC, 

 

 

 

 

 

 

 

 

 

 

 

 

Blackboard 

Chalk 

Duster 

 

 

 

7.6 Purify an organic 

compound by 

recrystallisation 

 

 

Demonstrate how 

to purify an 

organic 

compound by 

recrystallisation 

 

water 

 

 

 

 

 

 

 

 

 

Acetanilide 

may be 

made impur 

by adding 

small 
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production of 

polymers e.g. PVC, 

polyethene 

polystyrene etc 

 

2.15 Explain that 

the carbon in 

alkynes is sp 

hybridized. 

2.16 Represent the 

addition reaction of 

alkynes by means of 

simple equation e.g. 

reaction with H2, 

Br2 and HBr.  

2.17 Describe 

chemical tests for 

the unsaturation in 

alkenes and alkynes. 

2.18 Describe the 

industrial uses of 

alkynes e.g. 

polyethene 

polystyrene,  etc 

Explain that the 

carbon in alkynes is 

sp hybridized. 

Illustrate how to 

represent the 

addition reaction of 

alkynes by means of 

simple equation e.g. 

reaction with H2, 

Br2 and HBr. 

Describe chemical 

tests for the 

unsaturation in 

alkenes and 

alkynes. 

Explain industrial 

uses of alkynes e.g. 

production of 

oxyacetylene flame, 

production of vinyl 

amounts of 

Bismark 

brown and it 

recrystallises 

well from 

water. 
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production of 

oxyacetylene flame, 

production of vinyl 

chloride in the 

production of 

polymers. 

chloride in the 

production of 

polymers. 

 General Objective 3.0: Know the chemical properties preparations and uses of monosubstituted aliphatic 

 3.1 State the 

functional group of 

alkanol as – OH. 

 

3.2 State the general 

formula of alkanols 

as ROH.  

 

3.3 Apply the 

IUPAC system in 

naming monohydric 

alkanols. 

 

3.4 Illustrate 

isomerism 

(including 

enantiomers) in 

monohydric 

alkanols. 

State the functional 

group of alkanol as  
–OH. 

 

Explain the general 

formula of alkanols 

as ROH.  

 

Explain the use of  

IUPAC system in 

naming monohydric 

alkanols. 

 

Illustrate isomerism 

(including 

enantiomers) in 

monohydric 

alkanols. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Blackboard 

Chalk 

Duster 

3.1 Identify the 

functional group of 

alkanol as – OH. 

 

3.2 Identify the 

general formula of 

alkanols as ROH.  

 

 

3.3 Apply the 

IUPAC system in 

naming monohydric 

alkanols. 

 

 

3.4 Identify 

isomerism with the 

aid of  illustrated 

diagrams  isomerism 

Display charts and 

diagrams of 

alkanols for 

student to see the 

functional groups 

and also, the 

general formulae 

of alkanols as 

ROH. 

 

Apply the IUPAC 

system in naming 

monohydric 

alkanols. 

 

Use appropriate 

diagrams to 

illustrate 

isomerism 

Cyclohexan 

ol, or alcohol, 

sulphuric 

acid, source 

of heating, 

 

 

 

 

 

 

 

 

 

 

 

Cyclohexanol, 

or 

alcohol, 
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3.5 Outline the 

methods of 

preparation of 

monohydric 

alkanols. 

 

3.6 Outline the 

physical properties 

of alkanols. 

 

3.7 Describe each of 

the following 

reactions of 

monohydric alkanol:  

- esterification;  

- dehydration; 

- oxidation; and 

-  alkoxide 

formation 

 

3.8 Use curly 

arrows to show the 

mechanism of 

dehydration and 

reaction of an 

alcohol with an acyl 

chloride. 

Describe the 

methods of 

preparation of 

monohydric 

alkanols. 

 

Explain the physical 

properties of 

alkanols. 

 

Explain each of the 

following reactions 

of monohydric 

alkanol namely: 

 - esterification;  

- dehydration; 

- oxidation; and  

- alkoxide 

formation. 

 

Explain with curly 

arrows to show the 

mechanism of 

dehydration and 

reaction of an 

alcohol with an acyl 

chloride. 

(including 

enantiomers) in 

monohydric 

alkanols. 

 

3.5 Identify the 

physical properties 

of alkanols. 

 

Either : 

3.6 Carry out 

the experimental 

dehydration of 

cyclohexanol (or 

similar alcohol ) by 

using concentrated 

sulphuric acid and 

heat. 

 

Or:  

 

Carry out 

hydration of 

cyclohexene or 

similar ethene by 

using dilute 

sulphuric acid 

(including 

enantiomers) in 

monohydric 

alkanols. 

Guide student to 

identify the 

physical properties 

of alkanols. 

 

3.4  

Conduct practical 

on  the 

experimental 

dehydration of 

cyclohexanol (or 

similar alcohol ) 

by using 

concentrated 

sulphuric acid and 

heat. 

 

Conduct practical 

on the hydration of 

cyclohexene or 

similar ethene by 

using dilute 

sulphuric acid. 

sulphuric 

acid, source 

of heating, 
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3.9 Specify the 

conditions for the 

reactions of 

monohydric alkanol 

listed in 3.7 above. 

 

3.10 State the 

composition of 

alkanol as  

monohydric or 

polyhydric. 

 

3.11 Classify 

alkanols as 1o, 2o 

and 3o alkanols. 

 

3.12 State the 

general formula for 

the 1o, 2o and 3o 

alkanols with 

examples 

 

3.13 Differentiate 

between the 

products of 

oxidation of1o, 2o 

and 3o alkanols. 

Explain the 

conditions for the 

reactions of 

monohydric alkanol 

listed in 3.7. 

 

Explain that alkanol 

could be 

monohydric or 

polyhydric. 

 

 

Explain alkanols as 

1o, 2o and 3o 

alkanols. 

 

 

State the general 

formula for 1o, 2o 

and 3o alkanols 

with examples 

 

 

Differentiate 

between the 

products of 

oxidation of1o, 2o 

3.3 Identify 

classification of  

alkanol as  

monohydric or 

polyhydric. 

 

3.6 Classify alkanols 

as 1o, 2o and 3o 

alkanols. 

 

3.7 Identify the 

products of 

oxidation of  1o, 2o 

and 3o alkanols. 

 

3.7 Identify 

properties that 

differentiate 

products of 

oxidation of 1o, 2o 

and 3o alkanols. 

 

 3.8 Write the 

general formula for 

the 1o, 2o and 3o 

alkanols with 

examples. 

Guide student to 

physically 

different between   

monohydric or 

polyhydric. 

 

Guide student to 

identify the classes 

of alcohol as  1o, 

2o and 3o alkanols. 

 

Identify the 

products of 

oxidation of1o, 2o 

and 3o alkanols 

and the properties 

that differentiae 

them. 

 

 

 

 

Compose the State 

the general 

formula for the 1o, 

2o and 3o alkanols 

with examples 
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3.14 Describe the 

manufacture/ 

industrial 

preparation of some 

common alkanols 

e.g methanol, 

ethanol. 

 

3.15 Outline the 

industrial uses of 

alkanols. 

 

3.16 Relate 

Haloalkanes to 

alkanes structurally. 

 

 

 

3.17 Classify given 

haloalkanes as 

mono or poly 

structured. 

 

 

3.18 Name 

haloalkanes using 

IUPAC system. 

and 3o alkanols. 

Explain the process 

of manufacturing/ 

industrial 

preparation of some 

common alkanols 

e.g methanol, 

ethanol. 

 

Explain the 

industrial uses of 

alkanols. 

 

Provide appropriate 

structures that relate 

of Haloalkanes and 

alkanes generally. 

 

 

Explain how to 

classify haloalkanes 

as mono or poly 

structured. 

 

Adopt IUPAC 

system in naming 

haloalkanes giving 

3.9 Purify 

isopropanol by 

distillation process 

(use a heating 

mantle) 

 

 

 

 

 

3.4 Identify the 

products of the 

purification of 

isoproponol by 

distillation process 

in the experiment 

above.  

 

 

3.5 Prepare n-octane 

from 1-bromooctane 

via the Grignard 

reaction. 

 

3.6 Name 

haloalkanes using 

IUPAC system 

Perform 

experiment to 

purify 

isopropanol by 

distillation process 

(use a heating 

mantle). 

 

 

Guide student to 

identify the 

products of the 

purification of 

isoproponol by 

distillation process 

mentiond above.  

 

Prepare n-octane 

from 1-

bromooctane via 

the Grignard 

reaction. 

 

Use IUPAC 

system in naming 

haloalkanes giving 

specific examples. 
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3.19 Outline 

methods of 

preparation of 

haloalkanes. 

specific examples.  

 

Explain various 

methods of 

preparation of 

haloalkanes. 

3.6 Purify the 

product 

of experiment in 3.5  

(i.e. preparation of . 

octane from 1-

bromooctane via the 

Grignard 

reaction) by 

distillation using a 

heating mantle. 

Demonstrate how 

to purify octane 

(prepared from 1-

bromooctane via 

the Grignard 

Reaction)  by 

distillation using a 

heating mantle. 

 

 3.20 State the 

physical properties 

of haloalkanes. 

 

3.21 Describe the 

reactions of 

haloalkanes with  

- aqueous alkali,  

- alcoholic KCN,  

- alcoholic ammonia 

and  

- magnesium metal. 

 

3.22 Use curly 

arrows to show the 

mechanisms of the 

SN2 reaction 

Explain the physical 

properties of 

haloalkanes 

 

Explain the 

reactions of 

haloalkanes with 

-  aqueous alkali,  

- alcoholic KCN,  

- alcoholic ammonia 

and 

-  magnesium metal. 

 

 

Explain the use of 

curly arrows to 

show the 

 3.7 Identify the 

products  of 

distillation of octane  

by use of  

boiling point of the 

products. 

Guide student to 

identify the 

product  of 

distillation of 

octane  by use of  

boiling point of 

the products. 
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between a 

haloalkane and 

hydroxide ion. 

 

3.23 Write  

equations for the 

reactions in 3.21 

above. 

 

3.24 State examples 

of the uses of 

haloalkanes in the 

synthesis of 

organometallics 

such as Grignard 

reagent and 

Reformatski reagent 

mechanisms of the 

SN2 reaction 

between a 

haloalkane and 

hydroxide ion. 

 

Compose equations 

for the reactions in 

3.21 above. 

 

 

Give examples of  

the uses of 

haloalkanes in the 

synthesis of 

organometallics 

such as Grignard 

reagent and 

Reformatski reagent 

8 Aldehydes 

3.25 State the 

functional group in 

aldehyde as – CHO. 

 

 

3.26 State the 

general formula of 

 

Provide the 

functional group in 

aldehyde as – CHO. 

 

 

Provide the general 

formula of 

Blackboard 

Chalk 

Duster 

Identify two 

unknown 

aldehydes by 

synthesising 

dinitrophenylhydr 

azone derivatives, 

purify by 

recrystallisation 
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aldehydes as 

RCHO. 

 

3.27 Write the 

structures for simple 

aldehyde such as 

methanal, ethanal, 

propanal 

 

3.28 Describe the 

preparation of 

aldehyde by 

oxidation of 

alkanols. 

 

3.29 Describe the 

following reactions 

of aldehyde – 

Nucleophilic 

addition, oxidation, 

reduction 

 

3.30 Write the 

mechanism of 

Nucleophilic 

addition reactions in 

aldehyde. 

aldehydes as 

RCHO. 

 

Explain the 

structures for 

simple aldehyde 

such as methanal, 

ethanal, propanal. 

 

Explain the process 

of preparing 

aldehyde by 

oxidation of 

alkanols. 

 

Describe the 

following reactions 

of aldehyde – 

Nucleophilic 

addition, oxidation, 

reduction. 

 

Explain the 

mechanism of 

Nucleophilic 

addition reactions 

in aldehyde. 

and obtaining 

melting point 
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3.31 Write equation 

for each of the other 

reactions in 3.29. 

 

3.32 Describe the 

uses of some 

common aldehyde 

State equation for 

each of the other 

reactions in 3.29. 

 

Explain the uses of 

some common 

aldehyde 

9 Ketones. 

3.33 Write structural 

formula of Ketones 

e.g. propanone 

butanone etc. 

 

3.34 Outline the 

methods of 

preparation of 

Ketones e.g. 

oxidation of 2o 

alcohols. 

 

3.35 Describe the 

following reactions 

of alkanones: 

- condensation,  

- oxidation and 

nucleophilic 

addition. 

 

State structural 

formula of Ketones 

e.g. propanone 

butanone, etc. 

 

Describe the 

methods of 

preparation of 

Ketones 

 

 

Explain the 

following reactions 

of alkanones: 

- condensation,  

- oxidation and 

nucleophilic 

addition. 

 

Blackboard 

Chalk 

Duster 

Distinguish 

between 

aldehydes and 

ketones by using 

chemical reactions 

and 

identify the ketone 

via 

formation of the 

hydrazone as 

above 
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3.36 Describe the 

industrial uses of 

alkanones e.g. as 

solvents 

Explain the 

industrial uses of 

alkanones  

10 

 

 

 

 

 

 

 

11 

Carboxylic Acids 

3.37 Write the 

functional group of 

carboxylic acids as-

COOH. 

 

3.38 Write the 

general formula for 

saturated alkanoic 

acids as 

CnH2nCOOH or 

RCOOH. 

 

3.39 Describe 

structures for 

 

State the functional 

group of carboxylic 

acids as-COOH. 

 

 

Give examples of the 

general formula for 

saturated alkanoic 

acids as CnH2nCOOH 

or RCOOH. 

 

 

Explain structures 

for carboxyl 

Blackboard 

Chalk 

duster 

Separate an 

organic acid from 

a mixture of an 

organic acid and a 

neutral organic 

compound. 

 

Extract the acid 

and alkali,  

 

 

 

Acidify and extract 

the organic solvent.  

 

Demonstrate how 

to separate an 

organic acid from 

mixture of organic 

acid and a neutral 

organic compound 

 

Take student 

though these steps: 

Extract the acid 

and alkali,  

 

Acidify 

and extract the 

organic solvent.  
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 carboxyl functional 

groups. 

 

3.40 Compare the 

acidity of carboxylic 

acids with other 

acids. 

 

3.41 Describe 

methods of 

preparation of 

alkanoic acids. 

 

3.42 Select suitable 

reagents and 

conditions for the 

oxidation of an 

alkanol to alkanoic 

acid from a list of 

possible 

alternatives. 

 

3.43 Describe the 

industrial 

preparation of 

ethanoic acid by the 

catalytic air 

functional groups. 

 

 

Explain the acidity 

of carboxylic acids 

with other acids. 

 

 

State methods of 

preparation of 

alkanoic acids. 

 

 

Explain suitable 

reagents and 

conditions for the 

oxidation of an 

alkanol to alkanoic 

acid from a list of 

possible 

alternatives. 

 

Explain the 

industrial 

preparation of 

ethanoic acid by the 

catalytic air 

Recrystallise the 

resultant acid. 

 

 Identify the 

resultant acid 

by its melting point. 

 

 

Carry out an acid-

base reaction 

between an 

organic acid and 

an organic base 

(in solvent) to 

give an ammonium 

carboxylate salt. 

Recrystallise the 

resultant acid 

 

Identify the 

resultant acid 

by its melting 

point. 

 

Conduct 

experiment on 

acid-base reaction 

between an 

organic acid and 

an organic base 

(in solvent) to 

give an 

ammonium 

carboxylate salt 
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oxidation of 

acetaldehyde 

(ethanal). 

 

3.44 Write 

equations for the 

conversion of 

alkanoic acid to 

ester. 

 

3.45 State 

conditions for the 

reactions in 3.44 

above. 

oxidation of 

acetaldehyde 

(ethanal). 

 

Compose equations 

for the conversion 

of alkanoic acid to 

ester. 

 

Explain conditions 

for the reactions in 

3.44. 

3.46 Describe other 

reactions of 

alkanoic acid such 

as neutralization, 

reduction, 

halogenation, amide 

formation, etc. 

 

3.47 Write equation 

for each of the 

reactions in 3.46 

above. 

 

 

 

 

3.48 Use curly 

arrows to show the 

acid-base reaction. 

 

Explain other 

reactions of alkanoic 

acid such as 

neutralization, 

reduction, 

halogenation, amide 

formation, etc. 

 

Compose  equations 

for each of the 

reactions in 3.46  

 

 

above. 

 

Explain curly 

arrows to show the 

acid-base reaction. 

Describe important 

industrial uses of 

    

 

 

Esters 

3.50 write the 

State the functional 

group of esters as 

Blackboard 

Chalk 

Preparation of 

salicylaic acid 

Guide 

stiudents 

methyl 

salicylate 
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12-13 

 

 

 

 

functional group of 

esters as COOR 

. 

3.51Write the 

general formula of 

esters as RCOOR. 

3.52Name esters 

using the IUPAC 

system. 

 

3.53 Describe the 

preparation of ester 

by the reaction of 

alkanols with 

alkanoic acids. and 

with alkanoyl 

chlorides 

 

3.54 Describe with 

equations the effect 

of each of the 

following reagents 

on esters; mineral 

acids, caustic alkali, 

ammonia, L1 ALH4 

 

3.55Write the 

COOR. 

 

Write the general 

formula of esters as 

RCOOR with 

specific examples. 

Use IUPAC system to 

name esters. 

 

 

Explain the 

preparation of ester by 

the reaction of 

alkanols with alkanoic 

acids. and with 

alkanoyl chlorides 

 

 

Explain with 

equations the effect 

of each of the 

following reagents 

on esters; mineral 

acids, caustic alkali, 

ammonia, L1 ALH4 

 

 

Duster from oil of 

wintergreen 

sodium 

hydroxide 

water bath, 

bunsen etc 
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equation for 

saponification 

reaction. 

 

 

 

3.56 Use curly 

arrow notation to 

show the 

mechanism of the 

saponification of 

esters 

 

3.57 State the  

important uses of 

esters 

 

3.58Explain that 

oils, fat, waxes and 

some liquids are 

esters. 

Compose equations 

for saponification 

reaction 

 

 

 

 

Explain the use of 

curly arrow 

notation to show the 

mechanism of the 

saponification of 

esters 

 

Explain important 

uses of esters 

 

Explain that oils, 

fat, waxes and some 

liquids are esters. 

‘ 

 General Objective 4.0:  Understand general methods of petroleum refining 

 

14-15 Petroleum 

Refining 

4.1 Outline the 

origin of petroleum 

 

Explain the origin of 

petroleum. 

 

Classroom 

resources 

4.1 Measure the 

specific gravity of 

a range of 

alkanes, alcohols, 

Guide and 

supervise 

students. 
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4.2 State the types 

of crude oil in 

terms of specific 

gravity or nature of 

hydrocarbon 

present. 

 

4.3 Outline the 

constituents of 

crude oil. 

 

4.4 Describe 

following refining 

processes:- 

a) Separation 

processes: 

(i) Fractional 

distillation 

(ii) Vacuum 

distillation 

(iii) Solvent 

extraction 

(iv) Absorption 

Explain types of 

crude oil in terms of 

specific gravity or 

nature of 

hydrocarbon present. 

 

 

Explain the 

constituents of crude 

oil. 

 

Explain the 

following refining 

processes:- 

a) Separation 

processes: 

(i) Fractional 

distillation 

(ii) Vacuum 

distillation  

(iii) Solvent 

extraction 

(iv) Absorption 

 

 

(b 

 

and oil products 

such as motor oil, 

diesel and petrol 

and relate results 

to structures. 
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(b) Conversion 

processes: 

(i) hydrotreating 

(ii) catalytic 

refining 

(iii) catalytic 

cracking 

 

 

4.5 State the 

products obtained 

from primary 

distillation of crude 

oil e.g. Gas 

fraction, naphta 

fraction, kerosene 

fraction, light gas, 

oil, heavy gas, oil 

residue, etc. 

(b) Conversion 

processes: 

(i) hydrotreating 

(ii) catalytic refining 

(iii) catalytic 

cracking 

 

 

 

Explain the 

application of 

products obtained 

from primary 

distillation of crude 

oil e.g. Gas fraction, 

naphta fraction, 

kerosene fraction, 

light gas, oil, heavy 

gas, oil residue, etc. 
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Assessment: 

Coursework/ Assignments 10 %; Practical 40% Examination 50% 

 

 

Recommended Textbooks & References: 

Organic Chemistry by McMurray. 6th edition. Thompson/Brooks-Cole. 

Classic Chemistry Experiments published by The Royal Society of Chemistry (UK) and free on the internet at 

http://www.chemsoc.org/networks/learnnet/classic_exp.htm 

Salters Advanced Chemistry Activities and Assessment Pack published by Heinemann 

Chemistry by M.J. Sienko and R.A. Plane (Mc Graw Hill) 

Chemistry (The Molecular Nature of Matter and Change) by M.S. Silberberg published by Mc Graw Hill 

Small scale synthesis by M.Zanger and J.R.McKee published by Wm.C.Brown 
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PROGRAMME:  NID ENVRONMENTAL AND SAFETY MANGMENT 

MODULE:      GENERAL BILOGY 

COURSE CODE:  FDC 111  

PRE-REQUISITE:  

CREDIT HOURS:  3 hours 

COURSE DURATION: 

GOAL:  

 

General Objectives 

1.0. Understand the various living things in the environment  

2.0. Know the general classification of plant kingdom   

3.0.  Know the features of bryophytes, pteridophytes and spermatophytes 

4.0.  Know the classification,  identification and preservation of common flowering plants (angiosperm) 

5.0.  Know the feature of  invertebrate animals  

6.0    Know the feature and major classes of vertebrates     

7.0      Know the preservation methods of common vertebrates and invertebrates      
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL & SAFETY MANAGEMENT 

MODULE: GENERAL BIOLOGY I COURSE CODE: FDC 114 CONTACT HOURS: 3HRS 

GOAL: 

COURSE SPECIFICATION:                        THEORETICAL CONTENT 60% 

   

                     PRACTICAL CONTENTS 40% 

                      

 GENERAL OBJECTIVE 1.0: UNDERSTAND THE VARIOUS LIVING THINGS IN THE ENVIRONMENT 

Week Specific Learning Outcome Teacher/Students 

Activities 

Learning 

Resources 

Specific Learning Outcome Teachers/Students 

Activities 

Learning 

 Resources 

1. 1.1 Identify various parts of 

microscope and their 

functions 

 

1.2 List characteristic of 

living organisms 

 

 

 

List the functions of 

various organelles in a 

cell 

 

 

1.3 Describe the structure of 

plant and animal cell 

 

1.4 State differences 

between a plant cell and 

an animal cell.  

Show various parts of 

microscope and their 

functions  

 

Explain characteristic 

of living organisms. 

 

 

Explain the functions 

of various organelles 

in a cell 

 

 

Describe the structure 

of plant and animal 

cell 

 

Explain differences 

between a plant cell 

and an animal cell. 

Class room    

resources 

1.1 Identify types of 

microscope and their 

components/parts 

. 

1.2 Identify various 

parts/components of 

displayed microscope 

and their uses. 

 

1.3 Mount various plant and 

animal cells under a 

microscope 

 

1.4 Identify various 

organelles that are visible 

under a compound 

microscope. 

 

 

1.5 Use chart of plant and 

animal cells drawn from 

viewing under the 

electron microscope to 

differentiate between 

plant and animal cells. 

Show different 

types of 

microscope and 

their parts. 

 

Assist student to     

identify parts of 

each microscope 

and their uses. 

 

Mount the plant 

and animal cells 

under microscope 

for observations. 

 

Indicate by 

identification 

various organelles 

that are visible 

under a compound 

microscope  

 

Guide students to 

differentiate plant 

and animal cells 

using charts.   

 

1.1 Light and compound 

microscope 

 

 

1.2 Chart of plant and 

animal cells   
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 GENERAL OBJECTIVE 2.0 KNOW THE GENERAL CLASSIFICATION OF PLANT KINGDOM 

2. 

 

 

 

 

 

 

 

 

 

 

 

 

3. 

 

 

 

 

2.1 List the major groups of 

the plant kingdom viz:-

Thallophytes, 

Bryophytes and 

Pteridophytes (Spore 

bearing plants or Non – 

flowering plants or 

Cryptogams) 

Gymnosperm and 

Angiosperms (Seed 

plants or flowering 

plants or Phanerogams 

or Spermatophytes) 

 

 

2.2 Identify classes of algae 

 

 

 

2.3 Describe the structure of 

two named common 

algae 

 

 

 

2.4 State five basic classes 

of fungi. 

 

 

2.5 Describe the structure of 

two named common 

fungi 

 

 

 

2.6 State the beneficial and 

    Explain the major 

groups of the plant 

kingdom viz:-

Thallophytes, 

Bryophytes and 

Pteridophytes (Spore 

bearing plants or Non 

flowering plants or 

Cryptogams) 

Gymnosperm and 

Angiosperms (Seed 

plants or flowering 

plants or 

Phanerogams or 

Spermatophytes) 

 

       Explain the 

classification of algae 

 

 

      Describe the structure 

of two named common 

algae 

 

 

      Explain five basic 

classes of fungi. 

 

 

     Describe the structure 

of two named common 

fungi 

 

 

      Explain the beneficial 

and harmful roles of 

Marker 

board 

 

 

 

 

 

 

 

 

 

 

 

 

Marker 

board 

 

 

 

Marker 

board 

 

 

 

Marker 

board 

 

 

Marker 

board 

 

 

Marker 

board 

2.1  Identify major group of 

the plant kingdom using 

microscope and hande 

lens where necessary 

 

 

 

2.2  Use chart to identify 

classes of algae 

 

 

2.3 Use charts to describe the 

structure of two common 

algae 

 

2.4 Identify the five basic 

classes of fungi using 

chart. 

 

 

 

2.5 Identify structure of two 

named fungi using charts 

 

 

 

    Show how to 

iIdentify major 

group of the plant 

kingdom using 

microscope and 

hande lens where 

necessary  

 

 

     Guide the students 

to identify the 

classes of algae 

 

    Supervise practical    

identification of 

algae. 

 

     Help the students to 

identify the five 

basic classes of 

fungi using charts 

 

    Assist student to 

identify the structure 

of two named fungi 

using charts 

Slides, microscope and 

sample specimens. 

 

 

 

 

 

 

 

 

 

 

 

Charts, microscopes, 

magnifying   lens and algal 

specimens.  

 

 

 

 

 

 

2.4 Magnifying lens, micros 

cope and fungal 

specimens 

 

2.5 Charts, magnifying lens 

and fungal specimens. 

 

2.6 Slides of fungi, charts 

and microscope. 
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harmful roles of fungi fungi 

 

 

 

 

 

GENERAL OBJECTIVE 3.0: KNOW THE FEATURES OF BRYOPHYTES, PTERIDOPHYTES AND SPERMATOPHYTES 

4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. 

 

 

 

 

 

 

 

 

 

 

 

3.1 List classes of 

Bryophytes 

 

 

3.2 State the features of  

Moss plants and 

Liverworts (Leafy 

Bryophytes) 

 

 

3.3 Describe the structure of 

a named Bryophyte 

 

3.4 State the differences 

between Moss plant and 

Liverworts  

 

3.5 List the classes of 

Pteridophytes 

 

3.6 State the features of 

various classes of 

Pteridophytes 

 

3.7 Describe the structure of 

one named example of 

Pteridophytes 

 

3.8 State the major 

differences between 

Bryophytes and 

Pteridophytes 

 

• Explain  classes of           

 Bryophytes 

 

• Explain the features of  

Moss plants and 

Liverworts (Leafy 

Bryophytes). 

 

• Describe the structure 

of a named Bryophyte. 

 

• Explain the differences 

between Moss plant 

and Liverworts . 

 

• Explain the classes of 

Pteridophytes. 

 

• Explain the features of 

various classes of 

Pteridophytes 

 

• Describe the structure 

of one named example 

of Pteridophytes. 

 

• Explain the major 

differences between 

Bryophytes and 

Pteridophytes. 

 

 

Marker 

board 

 

 

Maker board 

 

 

 

Maker board 

 

 

 

 

Maker board 

 

 

Maker board 

 

 

Maker board 

 

 

Maker board 

 

 

 

Maker board 

 

 

 

 

 

Maker board 

3.1Identify the features of 

Bryophytes (e.g. Moss 

plants and Liverworts) 

using charts 

 

 

 

3.4 Identify the difference 

between  Moss plants and 

Liverworts using charts 

 

3.5 Identify the classes of 

Pteridophytes using charts 

 

 

 

3.6 Use chart to indicate to 

the different features of 

various classes of 

Pteridophytes. 

 

 

3.8 Identify the major 

differences between 

Bryophytes and 

Pteridophytes using chart 

 

 

3.9 Identify the differences 

between Cryptogams and 

Spermatophytess using 

charts. 

 

• Use charts to 

identify features of 

Bryophytes (e.g. 

Moss plants and 

Liverworts). 

 

• Identify the 

difference between  

Moss plants and 

Liverworts using 

charts. 

 

• Identify the classes 

of Pteridophytes 

using charts. 

 

• Use chart to 

identify the 

features of various 

classes of 

Pteridophytes 

 

• Identify the major 

differences between 

Bryophytes and 

students. 

 

• Identify the 

differences between 

Cryptogams and 

Spermatophytess 

using charts. 

3.1 Magnifying lens and 

sample specimens. 

 

3.2 Chart, specimens of 

moss plants and 

Liverworts. 

 

 

3.3 Chart and specimen 

sample 

 

 

 

 

3.4 Chart 

 

 

3.5 Chart 

 

 

3.6 Chart and specimen 

samples 

 

3.7 Specimen of the plant. 

 

 

 

3.8 Charts and specimen 

samples 
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6. 

 

 

3.9 State difference between 

Cryptogams and 

Spermatophytes 

 

3.10 State the difference 

between two 

subdivisions of 

spermatophytes, 

Gymnosperms and 

Angiosperms 

 

3.11 List classes of 

Gymnosperm and 

Angiosperm 

 

 

3.12 Describe the structure 

of one example of a 

Gymnosperm 

 

 

3.13 Classify Angiosperm 

into Dicotyledonous and 

monocotyledonous 

plants 

 

3.14  Describe the structure 

of one example of an 

Angiosperm. 

 

 

• Explain difference 

between Cryptogams 

and Spermatophytes. 

 

• Explain the difference 

between two 

subdivisions of 

spermatophytes, 

Gymnosperms and 

Angiosperms. 

 

 

 

• Explain the classes of 

Gymnosperm and 

Angiosperm. 

 

 

• Describe the structure 

of one example of a 

Gymnosperm. 

 

 

• Classify Angiosperm 

into Dicotyledonous 

and monocotyledonous 

plants 

 

 

• Describe the structure 

of one example of an 

Angiosperm. 

 

 

  

 

 

 

 

Maker board 

 

 

 

 

 

 

 

Maker board 

 

 

 

Maker board 

 

 

 

 

Maker board 

 

 

 

 

 

 

Maker board 

3.10 Use chart to identify the 

differencse between two 

subdivisions of 

spermatophytes, 

Gymnosperms and 

Angiosperms 

 

 

3.11 Use of chart to identify 

classes of Gymnosperm 

and Angiosperm 

 

 

 

3.12 Describe the structure of 

one example of a 

Gymnosperm using charts 

 

 

3.13 Identify  the structure of 

one example of a 

Angiosperm using charts. 

 

 

 

 

 

3.13 Identify the various 

classes of Gymnosperm 

and Angiosperm using 

charts 

 

 

 

3.14 Describe the structure of 

a named Bryophytes 

using charts 

 

 

• Use chart to indicate 

the differences 

between two 

subdivisions of 

spermatophytes, 

Gymnosperms and 

Angiosperms. 

 

• Use of chart to 

indicate classes of 

Gymnosperm and 

Angiosperm. 

 

• Describe the 

structure of one 

example of a 

Gymnosperm using 

charts. 

 

• Guide student to 

identify the structure 

of one example of a 

Angiosperm using 

charts 

 

• Assist student to 

identify the various 

classes of 

Gymnosperm and 

Angiosperm using 

charts. 

 

 

•  Assist students to 

describe the 

structure of a named 

Bryophytes. 

• Use charts to show 

3.9 Chart and sample 

specimen 

 

 

 

 

3.10 Chart and sample 

specimen 

 

 

 

 

 

 

3.11 Chart and sample 

specimen 

 

 

3.12 Chart and sample 

specimen 

 

 

 

3.13 Chart and sample 

specimen 

 

 

 

 

 

Chart and specimen 
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3.14 Identify the differences 

Bryophytes and 

Pteridophytes using charts 

 

 

3.15 Identify the differences 

between Cryptogams and 

Spermatophytes. 

 

 

 

3.16  Identify the differences 

between two subdivisions 

of spermatophytes, 

Gymnosperms and 

Angiosperms. 

the differences 

between Bryophytes 

and Pteridophytes. 

 

•  Assist student to 

bring out difference 

between 

Cryptogams and 

Spermatophytes 

 

• Differentiate 

between two 

subdivisions of 

spermatophytes, 

Gymnosperms and 

Angiosperms. 

 GENERAL OBJECTIVE 4.0: KNOW THE CLASSIFICATION,  IDENTIFICATION AND PRESERVATION OF COMMON FLOWERING 

PLANTS (ANGIOSPERM) 

7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. 

4.1 Outline the characteristic 

of common flowering 

families 

1) Gramnineae                      

e.g Grass 

2) Palmae e.g Palms 

3) Liliaceae e.g 

Onions 

4) Leguminosae  

e.g Crotolaria 

5)    Combretaceae  

        e.g Combretum 

6)    Sterculaceae e.g 

Cola 

7)    Malvaceae 

       e.g Hibiscus 

8)   Rutaceae e.g Citrus 

 

 

4.1 List the characteristic 

of the flowering  

families listed in 4.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Class room  

resources 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1 Identify common  families 

of flower 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Identify the 

common families of 

flowers with 

students 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Botanical  garden, card 

board containing 

preserved plants,  weed 

album, cupboard 
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4.2 Outline the characteristic  

of following families  

1) Bombacaceae 

 e.g Bombax 

       2)     Anacardaeae  

              e.g Cashew nut 

       3)    Mahaceae 

              e.g Mahogamy 

       4)    Compositas  

              e.g Tridax 

 

 

 

4.3 Explain for  methods of 

collecting and 

preserving common 

flora  

 

• Outline the 

characteristic  of 

following families  

1) Bombacaceae 

 e.g Bombax 

       2)     Anacardaeae  

              e.g Cashew nut 

       3)    Mahaceae 

              e.g Mahogamy 

       4)    Compositas  

              e.g Tridax 

 

 

• Explain for  methods 

of collecting and 

preserving common 

flora  

•  

 

 

 

 

 

 

Classroom 

and 

laboratory 

4.2 Identify common families 

of  flowers 

 

 

 

 

 

 

4.3 Observe the use of some 

basic herbarium Technique 

during practical exercises.  

 

 

4.4 Identify dicot and monocot 

plants 

• Identify the flowers 

with student 

 

 

 

 

 

 

• Illustrate some 

basic herbarium 

Technique to 

student.  

 

• Display some dicot 

and moncot plants 

 

 

 

 

 

 

 

 

 

 

Botanical garden, 

preserved plants, 

cupboard and weed 

album. 

           GENERAL OBJECTIVE 5.0: KNOW THE FEATURE OF  INVERTEBRATE ANIMALS         

9. 5.1 Classify Animals into 

invertebrates and 

vertebrates  

 

5.2 State the distinguishing 

features of the various 

invertebrates phyla 

 

 

5.3 Identify the following 

phyla invertebrates:- 

       Coelenterates 

       Plateyhelminths 

       Nematodes 

       Annelids 

       Molluscs 

      Arthropods 

      Echinoderms 

 

• Classify Animals into 

invertebrates and 

vertebrates  

 

• Explain the 

distinguishing features 

of the various 

invertebrates phyla 

 

• Explain the following 

phyla invertebrates:- 

       Coelenterates 

       Plateyhelminths 

       Nematodes 

       Annelids 

       Molluscs 

      Arthropods 

      Echinoderms 

 

Classroom 

Resources 

 

 

 

Classroom 

 

 

 

Classroom 

5.1 Identify invertebrates and 

vertebrates animals 

 

 

 

5.2 Identify the distinguishing 

features of invertebrates 

phyla 

 

 

 

 

5.3 Identify examples of  

animals in either 

invertebrate or vertebrate 

phylum 

• Show student 

examples of 

invertebrates and 

vertebrates animals 

 

• Guide student to 

identify the 

distinguishing 

features of 

invertebrate phyla. 

 

• Show the animals 

that fall into either 

invertebrate or 

vertebrate phylum 

Magnifying lens 

 

 

 

Preserved specimens 

 

 

 

Preserved specimens 
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 GENERAL OBJECTIVE 6.0 KNOW THE FEATURE AND MAJOR CLASSES OF VERTEBRATES     

10. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11. 

 

 

 

 

 

 

 

 

12. 

6.1 State the characteristic 

of the Phylum chordata 

 

6.2 Outline the 

characteristics of the 

following major classes 

of vertebrates 

• Super class Pisces 

(class 

Chondrichthyes 

• Cartilagenous fish 

and class 

osteochthyes 

• Bony fish) 

 

 

 

6.3 Describe the external 

features of the super 

class pisces 

(Cartilagenous and 

Bony fishes)  

 

6.4 Describe the external 

features of the 

following vertebrate 

classes 

− Amphibia 

− Reptilia 

− Aves 

− Mammals 

 

6.5 Explain the 

protochordates as link 

between invertebrates 

and vertebrates 

• Explain the 

characteristic of the 

Phylum chordate. 

 

• Explain the 

characteristics of the 

following major classes 

of vertebrates 

• Super class 

Pisces (class 

Chondrichthyes 

• Cartilagenous 

fish 

and class 

osteochthyes 

• Bony fish) 

 

• Describe the external 

features of the super 

class pisces 

(Cartilagenous and 

Bony fishes). 

 

• Describe the external 

features of the 

following vertebrate 

classes 

− Amphibia 

− Reptilia 

− Aves 

− Mammals 

 

• Explain the 

protochordates as link 

between invertebrates 

and vertebrates. 

 

 

 

 

 

 

 

 

 

Classroom 

Resources 

 

 

 

 

 

 

 

 

Classroom 

Resources 

6.1 Identify characteristics of 

the phylum chordate. 

 

 

 

6.2 Identify the classes of 

vertebrates 

 

 

 

6.3 Draw with labelling 

various classes of 

vertebrates 

 

 

6.4 Identify the external 

features of the super class 

pisces (Cartilagenous and 

Bony fishes). 

 

 

 

6.5 Describe the external 

features of the following 

vertebrate classes 

− Amphibia 

− Reptilia 

− Aves 

− Mammals 

 

6.5 Identify the protochordate 

as a link between 

invertebrates and 

vertebrates  

 

 

• Guide student to 

identify he 

characteristics of the 

phylum chordata. 

 

• Conduct practical 

identification of 

various classes of 

vertebrates 

 

• Draw samples of 

various classes of 

vertebrates. 

 

• Display the 

preserved 

specimens of the 

super class pisces 

(Cartilagenous and 

Bony fishes) for 

practical analysis . 

 

•  Display the 

preserved specimen 

for practical 

analysis of the 

vertebrates classes 

listed in 6.5. 

 

 

• Practically identify 

the protochordate as 

a link between 

invertebrates and 

vertebrates . 

 

Preserved Specimens 

 

 

Preserved specimens 

 

 

 

 

 

 

 

 

 

Preserved specimens 

 

 

 

 

Preserved specimen 

 

 

 

 

 

 

 

 

Preserved specimens 

 

 

 

 

Chart and Preserved 

specimens 
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6.6 Outline the adaptive 

features and life cycle of 

selected vertebrate 

animals from each class. 

• Explain the adaptive 

features and life cycle 

of selected vertebrate 

animals from each class 

6.6 Identify the adaptive 

features and life cycle of 

selected vertebrate. 

 

 

 

6.7 Draw with labeling some  

examples of vertebrates. 

• Conduct practical 

identification of  the 

adaptive features 

and life cycle of 

selected vertebrate. 

 

• Draw with labeling 

some examples of 

vertebrates. 

 GENERAL OBJECTIVE 7.0: KNOW THE PRESERVATION METHODS OF COMMON VERTEBRATES AND INVERTEBRATES      

13. 

 

 

 

 

 

 

 

 

 

14. 

7.1 Explain preservation of 

specimen for laboratory 

use. 

 

7.2  Outline the common 

preservative methods 

for the invertebrate 

 

7.3 Outline common 

preservative methods 

for the vertebrates 

 

 

7.4 Enumerate the 

importance of 

preservation of 

specimen for tutorials 

and practical 

demonstration in the 

classrooms and 

laboratories. 

• Explain preservation of 

specimen for laboratory 

use. 

 

• Explain the common 

preservative methods 

for the invertebrate. 

 

• Explain common 

preservative methods 

for the vertebrates. 

 

 

• Explain the importance 

of preservation of 

specimen for tutorials 

and practical 

demonstration in the 

classrooms and 

laboratories. 

 

 

 

 

Classroom 

resources 

 

Preservation 

materials 

 

Preserved 

specimen of 

vertebrates 

and 

invertebrates 

 

 

 

 

7.1 Identify common 

examples of invertebrates 

and vertebrates 

 

7.2 Collect some common 

examples of invertebrates 

and vertebrates. 

 

 

 

7.3 Separate invertebrates and 

vertebrates animals from 

the collected samples. 

 

 

 

7.4 Identify the methods of 

preserving invertebrates  

 

7.5 Identify the methods of 

preserving vertebrates. 

 

7.6 Prepare invertebrates for 

preservation. 

 

7.7 Prepare vertebrates for 

preservation. 

• Conduct field trips to 

identify invertebrates 

and vertebrates. 

 

• Conduct field trip to 

collect common 

examples of 

invertebrates and 

vertebrates. 

 

• Lead in separating 

invertebrates and 

vertebrates animals 

from the collected 

samples. 

 

• Demonstrate the 

procedures for 

preserving 

invertebrates and 

vertebrates animals. 

 

• Guide student to 

prepare both 

invertebrate and 

vertebrates animals 

for preservation. 

7.1 Field work and  

laboratory specimen 

bottles and 

containers, 

components of 

various fixates 

 

7.2 Field work and 

laboratory specimen 

bottles component 

and various  fixates 

 

7.3 Field work and 

laboratory specimen 

bottles, components 

of various fixatives 

 

7.4 Field work, 

laboratory specimen 

bottles, components 

of various fixatives 
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7.8 Prepare various fixates in 

the laboratory. 

 

 

7.9 Assemble various 

fixatives in the laboratory. 

 

 

7.10  Identify the importance 

of preservation of 

specimen for tutorials and 

practical demonstration in 

the classrooms and 

laboratories 

 

 

 

• Prepare various 

fixates in the 

laboratory. 

 

• Assemble various 

fixatives in the 

laboratory. 

 

• Show student the  

importance of 

preservation of 

specimen for 

tutorials and 

practical 

demonstration in 

the classrooms and 

laboratories. 

 

GRADING GUIDE 

 

 

LIST OF RECOMMENDED TEXTBOOKS
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PROGRAMME:  NID ENVRONMENTAL AND SAFETY MANGMENT 

MODULE:      GENERAL BIOLOGY II 

COURSE CODE:  FDC 115  

PRE-REQUISITE: FDC 114 

CREDIT HOURS:  3 hours 

COURSE DURATION: 

GOAL:  

 

General Objectives: 

1.0. Understand the morphology, life cycles and economic importance of selected examples of the following divisions  

      (a) Thallophyta including lichens (b) Bryophta (c) Pteridophyta (d) Spermatophyta (Gymnosperms and Angiosperms). 

 

2.0. Know the morphology, life cycles and economic importance of selected examples of the following examples of the  

       following Invertebrates (a), Protozoa (b) Coelenterate (c) Platyhelminthes (d) Nematodes (e) Annelids 

       (f)  Molluscs. (g) Arthropods (h) Echinoderms. 

 

3.0. Know the morphology evolutionary relationship and economic importance of the following examples of Phylum  

       Chorda Protochordata and Euchordata (a) Protecttorate (b) Euchordata (Pisces or Fishes, Amphibian, Reptiles, Aves or  

       Birds and Mammals. 

 

4.0 Know the morphology and physiology of valves organs and systems in the animal kingdom.  
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 PROGRAMME: NATIONAL INNOVATION DIPLOMA(NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

 Course: General Biology II. Course Code: FDB 115 CREDIT UNIT; 3 HOURS 

  Pre-requisite:: FDC 114 Theory: 1 hours/week & Practical 2 hours/week 

 GOAL: 

 Theoretical Content  Practical Content 

Week Specific Learning Outcomes Teacher’s Activities Resources Specific Learning 

Outcomes 

Teacher’s 

Activities 

Resources 

 General Objective 1.0:  Understand the morphology, life cycles and economic importance of selected examples of the following divisions (a) Thallophyta including 

lichens (b) Bryophta (c) Pteridophyta (d) Spermatophyta (Gymnosperms and Angiosperms). 

       

 GENERAL OBJECTIVE 2.0:  KNOW THE MORPHOLOGY, LIFE CYCLES AND ECONOMIC IMPORTANCE OF SELECTED EXAMPLES OF THE 

FOLLOWING EXAMPLES OF THE FOLLOWING INVERTEBRATES (A), PROTOZOA (B) COELENTERATE (C) PLATYHELMINTHES (D) NEMATODES 

(E) ANNELIDS  (F)  MOLLUSCS. (G) ARTHROPODS (H) ECHINODERMS. 

 

 2.1 State the general characteristics  of 

the major classes in the phylum 

Protozoa 

 

 

 

2.2 Describe the structure and life 

cycles of Amoeba and Paramecium  

 

  

2.3 Outline the economic importance  

of Protozoans 

 

 

2.4 Describe the general characteristics 

of the major classes of the Phylum 

coelenterata  

Explain  the general 

characteristics  of the major 

classes in the phylum 

Protozoa 

 

Explain the structure and life 

cycles of Amoeba and 

Paramecium  

 

 

Explain the economic 

importance  of Protozoans 

 

 

Explain the general 

characteristics of the major 

classes of the Phylum 

Maker board 

 

 

 

 

 

Marker board  

 

 

 

 

Marker board  

 

 

 

 

Maker Board 

2.1 Collect some common 

examples of Protozoa 

 

2.2  Preserve some collected 

examples of Protozoa 

 

 

2.3 Mount the slides of Amoeba 

and  Paramecium 

 

 

2.4 Draw samples of paramecium 

and amoeba  

 

2.5 Identify by using microscope 

the  major classes of the Phylum 

 

Demonstrate the 

preparation of fixatives of 

protozoa. 

 

 

 

 

Mount slides of Amoeba 

and  Paramecium under the 

microscope. 

 

 

 

 

Show with slides of the 

major classes of phylum.  

 

Chart, slides 

Specimen 

Bottles 

 

 

 

 

Charts, and 

Slides 

 

 

 

 

Charts, 

Slides, 

Specimen 

and bottles  
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2.5 Describe the structure and life cycle 

of Hydra 

 

 

2.6 State the economic importance of 

coelenterate 

 

 

2.7 List the difference between Hydra 

and Obelia 

 

2.8 List the general characteristics of 

the major classes of Phylum 

Platyhelminthes 

 

 

2.9 Describe the structure and life 

cycles of Planaria, Fasiola and 

Taenis   

 

2.10  Explain the parasitic adaptation of 

Fasciola and Taenia  

 

 

 

2.11 List the economic importance of 

Phylum Platyhelminthes 

 

 

2.12  State the general characteristic of 

the major classes of the Phylum 

Nematoda  

 

2.13  Describe the structure and life 

cycles of Ascaris and  Guinea warm 

 

 

coelenterata  

 

Explain the structure and life 

cycle of Hydra 

 

 

State the economic 

importance of coelenterata 

 

 

State the difference between 

Hydra and Obelia 

 

State the general 

characteristics of the major 

classes of Phylum 

Platyhelminthes 

 

Explain the structure and life 

cycles of Planaria, Fasiola 

and Taenis  

 

Explain the parasitic 

adaptation of Fasciola and 

Taenia.  

 

Explain  the economic 

importance of Phylum 

Platyhelminthes. 

 

State the general 

characteristic of the major 

classes of the Phylum 

Nematoda  

 

 

Explain the structure and life 

cycles of Ascaris and  

Guinea warm 

 

 

 

 

Maker Board  

 

 

 

Marker Board  

 

 

 

Marker Board  

 

 

Marker board  

 

 

 

 

Marker Board  

 

 

 

 

 

Marker Board  

 

 

 

Marker Board  

 

 

 

Marker Board  

 

 

 

Marker Board  

 

2.6 Identify by using microscope 

the structure of Hydra 

 

 

2.7 Identify the importance of 

coelenterate by use of slides 

mounted on a microscope 

 

 

2.8 Collect the slides of Hydra 

and Obelia 

 

2.9  Draw with labeling the 

structure of hydra and obelia 

when observed under a 

microscope  

 

 2.10 Collect samples of various 

genera. 

 

 

2.11  Draw with labeling  

examples of the members of  

Platyhelminthes  when observed 

under a microscope 

 

 

 

 

 

 

 

 

2.12 Collect Fasciola and Taenia  

 

2.13Preserve collected Fasciola 

and Taenia for laboratory use. 

 

 

Demonstrate with slides 

the structure of Hydra 

 

 

Mount the slides of 

coelenterate under 

microscope for observation 

 

 

Mount slides of Hydra and 

Obelia. 

 

 Draw with labeling the 

structure of hydra and 

obelia when observed 

under a microscope  

 

Prepare samples of 

collected genera for 

observation 

 

Draw with labeling  

examples of the members 

of  Platyhelminthes  when 

observed under 

microscope 

 

Prreserve collected 

Fasciola and Taenia.. 

 

Prepare collected Fasciola 

and Taenia for observation. 

Draw and label each genus. 

Preserved   

 

 

Guide student in the  

collection of common 

 

Slides, 

magnifying 

lens and 

charts 

 

 

Slides, 

magnifying 

lens 

 charts 

 

Slides, 

magnifying 

lens and 

charts. 

 

Chart, 

Specimen 

bottles 

containing 

members of 

the phylum  

Specimen, 

bottle chart 

 

Specimen 

bottles, 

Chart 

 

Specimen 

bottles, 

Chart 

 

 

 

Charts and 

Collected 

specimen   
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2.14  Explain the parasitic adaptation of 

the Phylum Nematoda 

 

 

2.15  List the economic importance of 

the Phylum Nematoda    

 

 

2.16  State the general characteristics of 

the major classes  of the Phylum 

Annelida  

 

 

 

2.17  Explain the significance of the 

coelan  

 

 

 

2.18  Describe the structure and life 

cycles of Lumbricus Nereis and 

Hurudo 

 

 

2.19  Explain the importance of 

specimen of above in Agriculture  

 

2.20  State the characteristics of the 

major classes of the Phylum 

Mollusca  

2.21  Describe the structure and life 

cycle of a typical Mollusca  

 

 

 

2.22  List the economic importance of 

Mollusca generally. 

 

 

 

Explain the parasitic 

adaptation of the Phylum 

Nematoda 

 

Explain  the economic 

importance of the Phylum 

Nematoda    

 

Explain  the general 

characteristics of the major 

classes  of the Phylum 

Annelida  

 

 

Explain the significance of 

the coelan  

 

 

 

Explain  the structure and 

life cycles of Lumbricus 

Nereis and Hurudo 

 

Explain the importance of 

specimen of above in 

Agriculture  

 

Explain the characteristics of 

the major classes of the 

Phylum Mollusca 

 

Explain the structure and life 

cycle of a typical Mollusca  

 

 

Explain the economic 

importance of Mollusca 

generally. 

 

 

 

 

Marker Board 

 

 

 

 

Marker Board   

 

 

 

 

Marker Board  

 

 

 

Marker Board  

 

 

 

 

Marker Board  

 

 

 

 

Maker Board  

 

 

 

 

Marker Board  

 

 

 

 

Marker Board  

 

 

2.14 Collect common example of 

phylum Nematoda 

 

 

 

2.15 Collect  Ascaris and Guinea 

warm  

 

2.16  Preserve common example 

of phylum Nematoda 

 

2.13 Collect  Ascaris and Guinea 

warm  

 

 

 

 

2.14 Collect common example of 

the phylum 

 

 

 

2.15  Continue to collect samples 

of phylum. 

 

 

2.16 Preserve samples of 

collected phylum in the 

laboratory. 

 

 

2.17: Draw with labeling,  the 

structure of phylum under 

observation 

 

 

 

examples of phylum 

Nematode,  

 

Guide student in the 

collection of Ascaris and 

Guinea worm. 

 

 

 

 Guide students in 

preservation of collected 

phylum Nematoda 

 

 

Guide students in 

preservation of collected 

samples Ascaris and 

Guinea worm 

 

Guide students in the 

collection of samples of 

phylum. 

 

 

Guide students in the 

collection of samples of 

phylum   

 

Guide students in the 

preservation of collected  

samples of phylum 

 

 

Draw with labeling,  the 

structure of phylum under 

observation 

 

 

 

 

 

Charts and 

collected 

specimen  

 

 

Charts and 

collected 

specimen  

 

 

Charts and 

collected 

specimen  

 

Hand lens, 

field work 

and 

specimen 

bottles 

 

Petri dishes 

 

Hand lens, 

field work 

and 

specimen 

bottles 

 

Hand lens  

 

Soil samples 

 

Field work, 

magnifying 

lens, 

specimen 

bottles 
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2.23  Describe the general classes of the 

Phylum Arthropod  

 

 

 

2.24  List the common orders of the 

Phylum  Arthropod (e.g) Diptera, 

orthoptera, coleopteran, isopteran 

etc. 

 

 

2.25  Explain the economic importance 

of insects 

 

 

 

2.26  List the characteristics of members 

of the Phylum Echinodermata 

 

 

2.27  List the classes of the above 

phylum 

 

 

2.28  Describe the structure and life 

cycle of the examples of a member 

in Phylum  Echinodermata 

 

 

2.29  Describe the economic importance 

of   Echinoderms 

 

 

2.30  Outline the evolutionary 

relationship between the Phyla and 

with each Phylum 

 

 

Explain the general classes 

of the Phylum Arthropod  

 

 

 

Explain the common orders 

of the Phylum  Arthropod 

(e.g) Diptera, orthoptera, 

coleopteran, isopteran etc. 

 

Explain the economic 

importance of insects. 

 

 

 

 

Explain  the characteristics 

of members of the Phylum 

Echinodermata 

 

Explain  the classes of the 

above phylum 

 

Explain the structure and life 

cycle of the examples of a 

member in Phylum  

Echinodermata 

 

 

Explain the economic 

importance of   Echinoderms 

 

 

Explain the evolutionary 

relationship between the 

Phyla and with each Phylum. 

 

 

 

 

 

 

Marker Board  

 

 

 

 

Marker Board  

 

 

 

 

Marker board  

 

 

Marker Board  

 

 

 

 

 

Marker Board  

 

 

 

Marker Board 
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 GENERAL OBJECTIVE 3.0:  KNOW THE MORPHOLOGY, EVOLUTIONARY  RELATIONSHIP AND ECONOMIC IMPORTANCE OF SELECTED 

EXAMPLES OF  PHYLUM CORDATA PROTOCHORDATA AND BURCHORDATA 

PROTECTORATA,  II) EUCHORDATA III) PISCES  IV) AMPHIBIAN  V) REPTILIAN  VI) AVES AND  VII) MAMMALIA 

 

 3.1 Compare the Morphological feature 

of representatives of 

1). Protochordata  

2). Euchordata of the Phylum Chordata 

 

 

 

3.2. Relate the features of these 

organisms to their mode of life. 

 

3.3. Outline the evolutionary 

relationship between Protochordata and 

Euchordate 

 

3.4. Outline the evolutionary 

relationship within the classes of 

Euchordates 

 

 

3.5. List animals of economic 

importance in group protochordates 

Explain the Morphological 

feature of representatives of 

1). Protochordata  

2). Euchordata of the 

Phylum Chordata 

 

 

Explain the features of these 

organisms to their mode of 

life. 

 

Explain the evolutionary 

relationship between 

Protochordata and 

Euchordate 

 

Explain the evolutionary 

relationship within the 

classes of Euchordates 

 

 

Explain animals of economic 

importance in group 

protochordates 

Marker board 

 

 

 

 

 

 

 

 

 

Marker board 

 

 

 

Marker board 

 

 

 

 

 

Marker board 

3.1. Examine protochordate e.g 

Amphioxus 

 

 

 

 

3.2 Identify different features of   

protochordate e.g Amphioxus 

for evolutionary interest 

 

 

 

 

3.3  Draw with labeling the 

structure protochordate e.g 

Amphioxus 

 

 

 

 

 

Mount prepared slides of    

protochordate e.g 

Amphioxus 

for examination of its 

features. 

 

Assist student to identify   

different features of   

protochordate e.g 

Amphioxus 

for evolutionary interest  

 

 

Draw with labeling the 

structure protochordate e.g 

Amphioxus 

 

 

 

 

 

Charts and 

collected 

specimen  

 

 

Hand lens, 

field work 

and 

specimen 

bottles 

 

Petri dishes 

 GENERAL OBJECTIVE 4.0 KNOW THE MORPHOLOGY AND PHYSIOLOGY OF VALVES ORGANS AND SYSTEMS IN THE ANIMAL KINGDOM 

 4.1 Distinguish between Morphology 

and Physiology 

   

 

4.2 Describe the Morphology of the 

following Mammalia organs and 

system  

▪ Nervous system 

Explain the differences 

between Morphology and 

Physiology   

 

Explain the Morphology of 

the following Mammalia 

organs and system  

▪ Nervous system 

Marker board  

 

 

Marker Board 

 

 

 

 

4.1: Draw with labeling the 

various organs and system in 

animals 

 

 

4.1 Draw with labeling the 

various mammalian organs 

listed below: 

Draw with labeling the 

various organs and system 

in animals 

  

 

4.2 Draw with labeling the 

various mammalian 

organs listed below: 

Magnifying 

glass 

 

 

Magnifying 

glass, 

dissenting 

kits  
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▪ Circulatory system 

▪ Digestive system 

▪ Excretory system 

▪ Respiratory system 

▪ Reproductive system 

 

4.3 Explain the Physiological processes 

of the organs and systems in 4.2 

above 

 

4.4 Compare and Contrast the 

Physiological processes as seen in 

the different Phyla of the animal 

kingdom 

 

 

4.5  Relate the structure of the various 

mammalian organs in 4.2 above to 

their functions 

 

 

4.6 Relate the structure of the various 

mammalian organs in 4.2 above to 

evolutionary trends in animal 

kingdom 

 

4.7 Explain the effects of 

environmental factor (e.g) oxygen 

concentration, temperature, Osmo 

regulation and pollution on the 

physiology of animals  

 

▪ Circulatory system 

▪ Digestive system 

▪ Excretory system 

▪ Respiratory system 

▪ Reproductive system 

 

Explain the Physiological 

processes of the organs and 

systems in 4.2 above. 

 

Explain the similarities and 

differences the Physiological 

processes seen in the 

different Phyla of the animal 

kingdom 

 

 

Explain the structure of the 

various mammalian organs 

in 4.2 above to their 

functions 

 

 

Explain the structure of the 

various mammalian organs 

in 4.2 above to evolutionary 

trends in animal kingdom 

 

 Explain the effects of 

environmental factor (e.g) 

oxygen concentration, 

temperature, Osmo 

regulation and pollution on 

the physiology of animals 

 

 

 

 

 

 

 

 

 

 

Marker Board  

 

 

 

 

Dissecting kits 

 

 

 

 

 

 

Dissecting kits 

 

 

 

 

Dissecting kits 

 

 

 

 

 

▪ Nervous system 

▪ Circulatory system 

▪ Digestive system 

▪ Excretory system 

▪ Respiratory system 

▪ Reproductive system 

 

 

4.3 Dissect athe internal organs of 

(a) Bony fish 

(b)Toad 

(c) small mammal 

 

 

Dissect the following animals to 

observe their internal organs : 

 (a) Bony fish 

(b)Toad 

(c) small mammal   

 

Identify the internal organs of the 

following animals 

(a) Bony fish 

(b)Toad 

(c) small mammal   

 

 

▪ Nervous system 

▪ Circulatory system 

▪ Digestive system 

▪ Excretory system 

▪ Respiratory system 

▪ Reproductive system 

 

Demonstrate the dissection 

of  the internal organs of 

(a) Bony fish 

(b)Toad 

(c) small mammal 

 

Guide student in dissection 

of the following animals: 

 Bony fish 

(b)Toad 

(c) small mammal   

 

Guide student in the 

identification of the 

internal organs of the e 

following animals: 

(a) Bony fish 

(b)Toad 

(c) small mammal   

 

 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

Magnifying 

glass, 

dissecting 

kits 

 

 

Dissecting 

kits 

 

 

 

 

 

 

Dissecting 

kits 
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Assessment: 

Coursework/ Assignments 10 %; Practical 40%; Examination 50 % 

 

 

 

 

 

Recommended Textbooks & References: 

Biology: A Functional Approach, by Michael Roberts, Nelson Thornes (Publishers) Ltd 
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PROGRAMME:   NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL & SAFETY MANAGEMENT 

 

COURSE:    HEALTH EDUCATION 

 

COURSE CODE:   FDC 117 
   

CONTACT HOURS:  4HRS  

 

GOAL: This Course will enable students to comprehend the basic aspects of health education as the foundation for 

healthful living at both individual and community levels 

 

GENERAL OBJECTIVES:  On completion of this course, students should be able to:  

1. Know the basic principles of health education 

2. Comprehend the organizational structures and functions of health institutions 

3. Understand health services and rendered by health care professionals 

4. Appreciate the importance of food in human life 
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PROGRAMME: NATIONAL INNOVATION (NID) IN ENVIRONMENTAL & SAFETY MANAGEMENT 

COURSE:  HEALTH EDUCATION COURSE CODE: FDC 117 
 

CONTACT HOURS: 4HRS 

GOAL: This Course will enable students to comprehend the basic aspects of health education as the foundation for healthful living 
at both individual and community levels 

COURSE SPECIFICATION:                                      THEORETICAL CONTENTS 
 

                   PRACTICAL CONTENTS 

WEE
K 
 

Specific Learning 
Outcome 

Teacher’s Activities Learning 
Resources 
 

Specific Learning 
Outcome 

Teachers  Activities Learning 
Resources 

GENERAL OBJECTIVE 1: Know the basic principles of health education 

 1.1 Define Health 
Education 
 

1.2 Explain the  
principles of Health 
Education 
 

1.3 Outline the 
components of 
Health Education 

a) Sender 
b) Receiver 
c) Message 
d) Medium 
e) Feedback 

 
1.4 Describe the term 

Community diagnosis 
 

• Explain Health 
Education 
 

• Give adequate 
Health Education 
background to 
students 
 

• Explain roles of each 
component of 
Health Education 
 

• State the process of 
community diagnosis 

 
 

• Discuss the process 
in community 

Lectures 
Pictures 
Charts 
Books 
Journals 

1.1 Explain Health 
Education. 
 

1.2 Identify principles 
of Health 
Education 
 

1.3 Identify 
components of 
Health Education 
 

1.4 Explain the 
concept of 
community 
diagnosis 
 

1.5 Establish the need 
for community 
involvement 

• Explain the 
meaning of Health 
Education 

• Demonstrate the 
importance of the 
principles of Health 
Education  

• Guide students to  
analyze each 
Health Education 
component 

• Guide students to 
identify the 
importance of  
community 
diagnosis 

• Organize a drama 
session to enable 

Projector 
Video/Audio 
devices 
Models 
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1.5 Explain the process 
of community 
mobilization 

 
1.6  List barriers to 
community mobilization 

 

mobilization 
 
 
 
 

• Identify barriers to 
effective community 
mobilization 
 

 students play 
various roles in 
community 
diagnosis and 
community 
mobilization 
required in health 
education 

GENERAL OBJECTIVE 2: Comprehend the organizational structures and functions of health institutions  

 2.1 Explain the term 
Health care 
systems 

2.2 List the various 
levels of 
healthcare delivery 
system in Nigeria 

a) Tertiary level 
b) Secondary level 
c) Primary level 

 
2.3 Define Primary 

Health Care 
 

2.4 List the components 
of Primary Health 
care 

2.5 Appreciate the 
principles of Primary 
Health care 

• Explain health care 
systems 
 

• Highlight functions 
of each level of 
health care delivery 
listed in 2.2. 

 
 
 
 

• Explain Primary 
 Health care concept 
 

• Explain the 
components of 
Primary Health care 

• Explain the 
principles of Primary 
Health care 

Lectures 
Pictures 
Charts 
Books 
Journals 

2.1 Describe 
organizational 
structures of the 
Primary Health 
care systems. 
 

2.2 Identify the 
components of 
Primary Health 
care 
 

2.3 Explain the 
principles of 
Primary Health 
care 

• Describe the 
concept of Primary 
Health care as set 
out in the Alma-
Atta Declaration 
  

• Guide student to 
identify the 
components of 
Primary Health 
care 

• Organize student 
visits to: 
i) State/Local 
Government 
Primary Health 
Care Departments 
ii) Primary Health 
Care Centres 
 

Charts 
Videos 
Audio tapes 
Pictures 



71 

 

 

GENERAL OBJECTIVE 3: Understand health services as rendered by health care professionals 

 3.1  Define health 
 

3.2 Enumerate health 
services based on 
universal access 
a) Preventive health 

services 
b) Curative health 

services 
c) Promotive health 

services 
d) Rehabilitative 

health services 
 

3.3 State factors 
affecting health 

a) Age 
b) Sex 
c) Economic status 
d) Customs and 

beliefs 
e) Nutritional status 
f) Immunity 
g) Environment 

 
3.4 List various Health 

• Give the meaning of 
health 
 

• Explain health 
services in 
consideration of 
universal access  as 
listed in 3.2. 
 
 
 
 
 
 

• Describe factors 
determining health 
listed in 3.3. 

 
 
 
 
 
 
 
 

• Identify Health Care 

Lectures 
Pictures 
Charts 
Books 
Journals 

3.1 Identify the 
factors  affecting 
health e.g. 
a. Age 
b. Sex 
c. Economic status 
d. Customs and 

beliefs 
e. Nutritional 

status 
f. Immunity 
g. Environment 

 
  

3.2 Describe steps to  
     take in addressing  
     negative impacts  
     to health 
 

3.3 Identify the roles  
     of health care  
     professionals in  
     health services 

 

• Guide student to 
identify the factors 
affecting health 
listed in 3.1. 
 
 

• Demonstrate using 
charts, pictures, 
videos to support 
students’ 
understanding 

 
 
 

• Describe steps to  
take in addressing  
negative impacts  
to health 
 

• Show films/ 
documentaries and 
charts on the roles 
of varied health 
care professionals 
in  health services 
 

Charts 
Models 
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Care Professionals 
 

3.5 Enumerate the roles 
of Health Care 
Professionals 

 
 
 

professionals 
 

• Discuss the roles of 
Health Care 
professionals 

 

 
 

 

GENERAL OBJECTIVE 4.0: Appreciate the importance of food in human life 

 4.1 Define Food 
 

4.2   Explain types of 
food and their functions 
in the body 

a) Carbohydrate 
b) Protein  
c) Vitamin 
d) Fats & Oil 
e) Minerals 

 
4.3 Explain the term 

Balanced Diet in the 
human life. 
 

4.4 Enumerate health 
conditions related 
with food 
a) Kwashiokor 
b) Protein Energy 

Malnutrition 

• Give the meaning of 
Food 
 

• Explore the functions 
of various types of 
food types listed in 
4.2 in the human life. 
 
 
 
 

• Explain the need for 
balance diet in 
human life 
 

• Identify implications 
of consuming 
unbalanced diets as 
listed in 4.4. 

 

Projection 
Text Books 
Internet 
Lecture notes 
Charts 
Pictures 
Tutorial 

4.1 Identify various 
kinds of food 
items. 

 
4.2 Classify food 

substances 
according to types 
 

4.3 Detail causes of 
malnutrition in a 
community. 
 

4.4 Join in class 
excursion to food 
and nutrition 
related 
organization to 
observe health 
conditions related 
to food. 

4.5 Prepare a 

• Show various kinds 
of food items. 
 

• Show how to 
classify food 
substances 
according to types 
 

• Identify causes of 
malnutrition in a 
community. 
 

• Arrange excursion 
to food and 
nutrition-related 
organisations and 
hospitals to observe 
health conditions 
related to food. 

• Demonstrate how 

Charts 
Pictures 
Models 
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c) Marasmus etc. 
 

4.5 Explain Food-borne 
illnesses. 
 

4.6 Identify disease 
causing organisms 
and how they can be 
controlled. 

 
 

• Explain Food-borne 
illness. 
 

• Identify disease 
causing organisms 
and they can be 
controlled. 

balanced diet 
 
 

4.6 Identify various 
Food-borne 
illnesses and how 
they can be 
controlled. 

 

to prepare 
balanced diet. 
 

• Guide student to 
identify food borne 
illness and they can 
be controlled 
 

 

 

ASSESSMENT GUIDE 

Give details of assignments to be used: 

Coursework/ Assignments 10 %; Course test 20%; Practical 30 %; Examination 40 % 

 
 

 

LIST OF RECOMMENDED TEXTBOOK
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PROGRAMME:   NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL & SAFETY MANAGEMENT 

 

COURSE:    MECHANICS & PROPERTIES OF MATTER  

 

COURSE CODE:   FDP 114 
   

CONTACT HOURS:  2HRS THEORY and 2 HOURS PRACTICAL 

 

GOAL: This Course will enable students to comprehend the basic aspects of health education as the foundation for 

healthful living at both individual and community levels 

 

GENERAL OBJECTIVES:  On completion of this course, students should be able to:  

1. Understand rotational motion of rigid bodies 

2. Understand the phenomenon of surface tension. 

3. Understand periodic motion 

4. Understand the behaviour of fluids in motion.  
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 PRGRAMME: NATIONAL INNOVATION DIPLOMAIN ENVIRONMENTAL AND SAFETY MANAGMENT 

 MODULE: Mechanics & Properties of Matter Course Code: FDP 114 Credit Hours: T-2hrs & P-2hrs 

 Year:                 1                        Semester:   1  Pre-requisite: Practical: 4 hours /week 

 Theoretical Content  Practical Content 

 General Objective 1.0: Understand rotational motion of rigid bodies. 
Week/s Specific Learning Outcomes Teacher’s Activities Resources Specific 

Learning 

Outcomes 

Teacher’s Activities Resources 

 

 

 

 

 

1 – 3 

Rotational Motion 

1.1 Explain the concept of the 

moment of inertia about 

an axis 

 

 

1.2 State the expression for 

moment of 

inertia of the following: 

i) a rod 

ii) rectangular plate 

iii) ring 

iv) circular disc 

v) solid and hollow cylinders 

vi) a sphere 

 

 

 

1.3 Explain radius of gyration 

 

1.4 Calculate the radius of 

gyration for each of the 

bodies above. 

 

1.5 Define Torque of a body 

about an axis. 

1.6 Define angular momentum 

of a body about an axis. 

1.7 Establish the relationship 

Explain the concept of the 

moment of inertia about 

an axis. 

 

 

 

Solve numerical 

problems using the 

expressions stated in 1.2. 

 

Apply the 

expression in the 

calculation of kinetic 

energy and acceleration 

of rolling and sliding 

rigid bodies e.g. cylinder 

sphere, disc, ring etc. 

 

Explain radius of gyration 

 

Calculate the radius of 

gyration for each of the 

bodies above. 

 

Define Torque of a body 

about an axis. 

Explain angular momentum 

of a body about an axis. 

 

Lecture 

notes 

Rods, 

rectangular 

plate, ring, 

circular disc, 

solid 

cylinder, 

hollow 

cylinder, 

sphere. 

 

Lecture and 

apply the 

expression in the 

calculation of 

kinetic 

energy and 

acceleration 

of rolling and 

sliding 

rigid bodies e.g. 

cylinder 

sphere, disc, ring 

etc. 

Solve some 

numerical 

problems and 

give 

Determine 

experimentally 

the moment of 

inertia of a 

flywheel. 

 

 

 

 

 

 

Determine the 

moment of inertia 

of a uniform rod 

using bifilar 

suspension. 

Perform 

experiment 

to determine 

the moment 

of inertia of 

a flywheel. 

 

 

 

 

 

Perform an 

experiment 

to determine 

the moment 

of inertia of 

a uniform 

rod using 

bifilar 

suspension. 

Flywheel of 

standard 

pattern with 

wall support. 

Mass 

attached to a 

length of 

cord. 

Vernier 

calliper 

Stop 

clock/watch 

 

Metre rule. 

Two heavy 

stands and 

clamps, two 

threaded 

corks, metre 

rule, brass 

rod, stop 

clock/watch 
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between torque ح and 

angular momentum (L) 

i.e. t = dl 

dt 

where t is time. 

 

 

1.8 State the law of 

conservation of angular 

momentum. 

 

1.9 Explain the reduction in 

speed of a rotating body 

when struck by a small mass 

applying the law of 

conservation of angular 

momentum. 

 

1.10Write the expression for 

the kinetic energy of rotation 

of a rigid body. 

 

1.11Calculate moments of 

inertia about some axes of 

interest of the following, using 

the appropriate 

formulae e.g. 

- Uniform rod 

- Ring 

- Circular disc 

- Solid cylinder 

- Hollow cylinder 

- Sphere 

- Rectangular plate. 

Establish the relationship 

between torque ح and 

angular momentum (L) 

i.e. t = dl 

dt 

where t is time. 

 

Explain the law of 

conservation of angular 

momentum. 

 

Explain the reduction in 

speed of a rotating body 

when struck by  a small 

mass applying the law of 

conservation of angular 

momentum. 

 
Illustrate an expression for 

the kinetic energy of 

rotation of a rigid body. 

 

Calculate moments of 

inertia about some axes of 

interest of the various 

bodies listed in 1.11. 

 

Solve numerical 

problems of activities 

already taught  to 

students 

assignment. 

 General Objective 2.0: Understand the phenomenon of surface tension 

 

 

 

2.1 Explain the phenomenon 

of surface tension 

 

Explain the phenomenon of 

surface tension 

 

Water, 

mercury etc., 

Glass dish, 

2.1 Investigte the 

existence of 

surface tension using 

Use examples such as water 

from tap, floating of 

needle on surface of 

Needle 

Tissue paper 

Beaker 
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4 – 6 

 

 

 

 

 

 

 

2.2 Narrate in the origin of 

surface tension using the 

molecular theory. 

 

2.3 Define the coefficient of 

surface tension (stating 

its units). 

 

2.4 Describe adhesive and 

cohesive forces. 

 

 

 

 

2.5 Define angle of contact 

 

2.6 Explain capillary action 

giving examples of 

everyday situation. 

 

 

2.7 Relate the variation of 

surface tension with 

temperature. 

 

2.8 Explain surface tension in 

terms of surface energy. 

 

2.9 Relate surface tension to 

specific latent heat. 

 

2.10Calculate the surface 

tension of soap solution and 

soap bubble using the 

appropriate equations. 

 

2.11 Solve variety of 

numerical problems on the 

activities above 

Explain the origin of surface 

tension using the 

molecular theory. 

 

Define the coefficient of 

surface tension (stating 

its units). 

 

Use examples e.g. water 

and mercury etc to 

illustrate adhesive and 

cohesive forces. 

 

 

Define angle of contact 

 

Explain capillary action 

giving examples of 

everyday situation  

 

 

Explain the variation of 

surface tension with 

temperature. 

 

Explain surface tension in 

terms of surface energy. 

 

Relate surface tension to 

specific latent heat 

 

Calculate the surface 

tension of soap solution and 

soap bubble using the 

appropriate equations 

 

Solve variety of numerical 

problems on the activities 

above. 

chalk and 

board. 

appropriate media. 

 

 

 

2.2 Determine 

Experimentally the surface 

tension of a liquid by 

capillary rise method using 

travelling microscope. 

 

2.3 Determine 

Experimentally the surface 

tension of a liquid using a 

torsion balance. 

 

 

 

2.4 Determine the 

variation of surface tension 

with temperature using 

Jaeger’s method. 

water, etc, to demonstrate 

the existence of surface 

tension. 

  

Use of  travelling 

microscope and torsion 

balance  to carry out 

experiments on surface 

tension. 

 

Demonstrate how to 

determine experimentally 

the surface tension of a 

liquid by capillary rise 

method using a torsion 

balance . 

 

Demonstrate the variation 

of surface tension with 

temperature using Jagger’s 

method. 

Water 

Water Tap 

 

Lecture Note 

Laboratory 

travelling 

Microscope 

set of glass 

capillary, 

beaker dilute 

nitric acid 

caustic soda 

solution 

distilledwater 

stand with 

clamp 

Torsion 

balance. 

 

 

Beaker 

containing a 

liquid, large 

depth in the 

liquid. A 

manometer 

filled with 

xylol, a 

travelling 

microscope. 

bottle filled 

with 

dropping 

funnel, on 

outlet tube 

bent twice at 

right angles/ 

To the end 

of the tube 
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Give assignments on 

calculations of properties of 

surface tension mentioned 

above. 

 

is forced a 

length of 

tubing which 

is immersed 

to given 

 General Objective 3.0: Understand periodic motion. 

7 – 9 3.1 Explain the following:- 

(i) periodic motion 

(ii) simple harmonic motion 

 

3.2 List examples of systems 

performing simple harmonic 

motion 

 

3.3 Define the parameters 

associated with simple 

harmonic motion {amplitude ; 

period (T); angular 

velocity (w) etc} 

 

3.4 State the expression for 

the period of oscillation of the 

following :- 

i) a simple pendulum 

ii) compound pendulum 

iii) loaded elastic spring etc 

 

3.5 Draw the graphs of 

Potential Energy, 

Kinetic Energy and Total 

Energy against distance 

from an equilibrium position. 

 

3.6 Calculate velocities of 

bodies in periodic and 

simple harmonic motion when 

other parameters are 

Explain the following:- 

(i) periodic motion 

(ii) simple harmonic motion 

 

Give examples of systems 

performing simple harmonic 

motion 

 

Explain the parameters 

associated with simple 

harmonic motion 

{amplitude,  period ( T); 

angular velocity, (w) etc} 

 

Explain the expression for 

the period of oscillation of 

the following :- 

i) a simple pendulum 

ii) compound pendulum 

iii) loaded elastic spring etc 

 

Explain the graphs drawn 

for Potential Energy, 

Kinetic Energy and Total 

Energy against distance 

From an equilibrium 

position. 

Calculate velocities of 

bodies in periodic and 

simple harmonic motion 

when other parameters are 

 3.1 Determine ‘g’ 

(acceleration due to 

gravity) experimentally 

using: 

i) compound pendulum 

ii)loaded spiral spring 

iii)loaded cantilever 

Demonstrate how to 

determine acceleration due 

to gravity (g)  using 

compound pendulum, 

loaded spiral spring and 

loaded cantilever. 

For 4.6 (i) 

Knitting 

needle, 

metre rule 

with holes 

drilled at 

equal 

interval 

Stop 

clock/watch. 

 

For 4.6 (ii) 

Spiral spring 

slotted 

weights stop 

clock/watch. 

Retort stand. 

 

For 4.6 (iii) 

Loaded 

metre rule, 

G-clamp 

Stop 

clock/watch. 
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known. 

 

 

3.7 Solve some simple 

numerical problems applying  

the formula for the period 

of oscillation for the bodies 

listed in 3.4 above. 

known. 
 

 

Apply the formula for 

the period of oscillation 

for the bodies listed in 3.4 

to solve some simple 

numerical problems. 
 General Objective 4.0: Understand the behaviour of fluids in motion. 
 

 

 

10 -12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13 -14 

4.1 Explain viscosity applying 

molecular theory 

 

 4.2 Define velocity gradient 

in a fluid 

 

4.3 Distinguish between 

streamline and turbulent flow. 

 

 

4.4 State Newton’s formula 

for viscosity:- 

F = Ƈ A x velocity gradient 

where 

F = frictional force in a liquid 

S = coefficient of viscosity 

A = the area of liquid surface 

 

 

 

4.5 Define coefficient of 

viscosity S stating the units. 

 

 

 

4.6 State the expression for 

the steady flow of liquid 

through a pipe i.e. Poiseulle’s 

formula: 

Explain viscosity applying 

molecular theory 

 

 Define velocity gradient in 

a fluid 

 

Explain the differences  

between streamline and 

turbulent flow. 

 

Explain Newton’s formula 

for viscosity:- 

F = Ƈ A x velocity gradient 

where 

F = frictional force in a 

liquid 

S = coefficient of viscosity 

A = the area of liquid 

surface 

 

Explain coefficient of 

viscosity (S)  taking into 

account its units. 

 

 

Explain the expression for 

the steady flow of liquid 

through a pipe i.e. 

Poiseulle’s formula: 

Classroom 

Resources. 

4.1 Determine 

Experimentally the 

coefficient of viscosity of a 

low density liquid using 

porseuille’s formula. 

 

 

 

4.2 Determine 

Experimentally the 

terminal velocity of 

small ball bearings. 

 

4.3 Carry out experiment 

to investigate the variation 

of viscosity with 

temperature. 

 

4.4 Determine 

Experimentally the value 

of the coefficient of 

viscosity of a liquid based 

on the equation. 

V = ΠPa4 

         8٦ 

where  

٦ is coefficient of 

viscosity,  

V is velocity,  

Demonstrate how to 

determine experimentally 

the coefficient of 

viscosity of a low density 

liquid using porseuille’s 

formula. 

 

 

Perform experiment to 

determine the terminal 

velocity of small ball 

bearings .  

 

Conduct experiment to 

investigate the variation of 

viscosity with temperature. 

 

Conduct experiment to 

determine the value of 

coefficient of viscosity a 

liquid based on the 

equation. 

V = ΠPa4 

         8٦ 

where  

٦ is coefficient of viscosity, 

V is velocity, 

 a is radius of the tube, 

 t stands for time and 

Measuring 

cylinder with 

marks for 

distance, stop 

clock/watch. 

Steel sphere 

of different 

diameters, 

micrometer 

screw gauge, 

etc.. 

 

Set of long 

tubes of 

different 

diameters, 

short inlet 

tubes, outer 

jackets for 

tubes, number 

of small steel 

ball bearings 

of different 

diameters, 

stop 

watch/clock. 

 

Set of long 

tubes of 
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Vol per sec = п Pa4 where 

                       8 ٦ L 

Π = a constant (3.14) 

P = pressure difference 

A= radius of tube 

L = length of tube 

٦ = coefficient of viscosity 

 

4.7 Describe and explain the 

motion of a small 

spherical body falling through 

a viscous fluid. 

 

4.8 Define terminal velocity 

 

4.9 State stoke’s law –  

            F=6Π٦ a v  

where F is frictional force in 

liquid, v. is terminal velocity; 

a = radius of spherical ball. 

 

 

4.10 Write the expression for 

the terminal velocity of a 

small spherical ball that is. 

falling through a liquid column 

Vo = 2ga2 P-6  

              9٦ 

Where 6is density of the liquid 

P is the density of the 

bearing’s material;  

a is radius of the bearing and  

g  is acceleration due to 

gravitation. 

4.11 

4.12 State the importance of 

viscosity in lubrication. 

 

4.13 Outline the effect of 

Vol per sec = п Pa4 where 

                       8 ٦ L 

Π = a constant (3.14) 

P = pressure difference 

A= radius of tube 

L = length of tube 

٦ = coefficient of viscosity 

 
Explain the motion of a 

small spherical body falling 

through a viscous fluid. 

 

 

Explain terminal velocity 

 

Explain stoke’s law –                  

            F=6Π٦ a v  

where F is frictional force in 

liquid,  

 v. is terminal velocity; 

a = radius of spherical ball. 

 

 Write the expression for the 

terminal velocity of a 

small spherical ball  falling 

through a liquid column:  

    Vo = 2ga2 P-6                        

                   9٦     ; where: 

6 is density of  liquid  

P is the density of the 

bearing’s material;  

a is radius of the bearing 

and g acceleration due to 

gravitation. 

Explain the importance of 

viscosity in lubrication. 

 

Explain the effect of 

a is radius of the tube, 

 t stands for time and 

 P is pressure difference. 

 

 

4.5 Use stoke’s theorem to 

measure the viscosity of a 

liquid of high density. 

 P is pressure difference. 

 

 

 

Perform appropriate 

experiment to determine the 

viscosity of a high density 

liquid using stoke’s 

theorem.  

different 

diameters, 

short inlet 

tubes, outer 

jackets for 

tube and stir, 

thermometer, 

number of 

small still ball 

bearings of 

different 

diameters, 

vernier 

callipers, stop 

clock/watch. 

 

Cylindrical 

cylinder 

marked at 

different 

intervals, ball 

bearing, stop 

clock/watch, 

micrometer 

screw gauge. 
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temperature on the viscosity 

of a liquid. 

 

4.14 Derive Bernoulli’s 

equation. 

 

4.15 List some applications of 

Bernouli’s principles e.g. 

action of filter pumps and 

carburettors etc. 

 

4..16 State the dimensions of 

coefficient of viscosity. 

 

4.17 Calculate the terminal 

velocity of steel balls or 

other bodies falling under 

gravity in liquids. 

temperature on the viscosity 

of a liquid.’ 

 

Illustrate how to derive 

Bernoulli’s equation. 

 

Explain some applications 

of Bernouli’s principles e.g. 

action of filter pumps and 

carburettors etc. 

 

Explain the dimensions of 

coefficient of viscosity. 

 

Illustrate how to calculate 

the terminal velocity of steel 

balls or other bodies falling 

under gravity in liquids. 

 

 

Assessment: Give details of assignments to be used: 

Coursework/ Assignments 10 %; Course test 20%; Practical 30 %; Examination 40 % 

 

 

Recommended Textbooks & References: 

(1) Advanced Level Physics by Nelkon and Parker 

(2) Laboratory Manual of Physics by Tyler 
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Communication Skill 
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PROGRAMME:   NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL & SAFETY MANAGEMENT 

 

COURSE:    ELECTRICITY, MAGNETISM & ELECTROMAGNETIC WAVES  

 

COURSE CODE:   FDC 117 
   

CONTACT HOURS:  2HRS THEOY and 3 HOURS PRACTICAL 

 

GOAL: This Course will enable students to comprehend the basic aspects of health education as the foundation for 

healthful living at both individual and community levels 

 

GENERAL OBJECTIVES:  On completion of this course, students should be able to:  

1. Understand the concept of static electricity  

2. Understand capacitance and the use of capacitors in d.c. circuits. 

3. Understand the behaviour of moving charges in conditions, 

4. Understand the chemical effects of electric current. 

5. Understand the concepts of magnetic field. 

 

 

 



84 

 

 

 Course: NATIONAL INNOVATION DIPLOMA IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

 MODULE; Electricity, Magnetism & Electromagnetic Waves COURSE CODE Theoretical: 2 hours/week 

 Year:                                         Semester: PRE-REQUISTE Practical: 3 hours /week 

 Theoretical Content  Practical Content 

 GOAL: 

 
Week Specific Learning Outcomes Teacher’s Activities Resources Specific Learning 

Outcomes 
Teacher’s Activities Resources 

 General Objective 1.0: Understand the concept of static electricity  

1 1.1 Describe the principles of 

electrostatics 

shielding. 
 

 

1.2 State Coulomb’s law. 

 

1.3 Explain the principles of 

operation of the Van de 

Graff generator. 

 

1.4 State the expression for 

Coulomb’s force in a 

medium of permitivity  

F = q1 q2 

      4  r2 

 

 

 

1.5 Calculate the resultant 

force between two or 

more charges using coulomb’s 

law: 

 

 

1.6 Draw lines of force due 

• Describe the principles of 

electrostatics 
      shielding.. 

 

• State Coulomb’s law. 

• Explain Coulomb’s law 

 

• Explain the principles of 

operation of the Van de 

      Graff generator.. 

 

• State the expression for 

Coulomb’s force in a 

medium of permitivity  

F = q1 q2 

      4  r2 

 

• Calculate the resultant force 

between two or more 

charges using coulomb’s 

law: 

 

 

•    Illustrate how to draw 

 1.1 Participate in the  

demonstration of the Van de 

Graff 

generator 

•    Demonstrate the action 

of the Van de Graff 

   Generator.. 

Van de Graff 

generator. 
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to:- 

i) an isolated point charge 

ii) two similar charges 

iii) two unlike charges. 

lines of force due to:- 

i) an isolated point charge 

ii) two similar charges 

iii) two unlike charges 
 

• Solve numerical 

problems on the 

activities above. 
2 1.7 Define Electric field 

intensity. 

 

1.8 Calculate field intensity 

due to a point charge 

and a dipole. 

 

1.9 Explain the terms 

electrostatic potential, 

potential difference and 

electron volt. 

 

1.10 Explain the meaning of 

potential gradient. 

 

1.11 State the relation between 

electric potential gradient and 

electric field. 

 

1.12 Calculate the force and 

acceleration of an electron 

placed in electric fields of 

known intensities. 

 

1.13 Calculate the work done 

in bringing closer two 

positively or negatively part 

charges placed at a 

distance apart. 

•  Define Electric field intensity. 

  

•  Calculate field intensity due 

to a point charge and a 

dipole. 

 

 

• Explain the terms electrostatic 

potential, potential difference 

and electron volt.. 

 

 

• Explain the meaning of 

potential gradient. 

 

• Explain the relationship 

between electric potential 

gradient and electric field. 

 

• Calculate the force and 

acceleration of an electron 

placed in electric fields of 

known intensities. 

 

• Calculate the work done in 

bringing closer two 

    positively or negatively part        

    charges placed at a 

distance apart. 

Classroom 

resources. 
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1.14 Calculate the potential 

and electric field between 

any two of three charges 

placed respectively at 

the corners of an equilateral 

triangle of known 

dimension. 

 

1.15 Solve some simple 

numerical problem 

 

• Calculate the potential and 

electric field between 

any two of three charges    

  placed respectively at 

the corners of an equilateral 

triangle of known 

dimension. 

 

• Solve some simple 

numerical problems on the 

activities above. 

 GENERAL OBJECTIVE 2.0: UNDERSTAND CAPACITANCE AND THE USE OF CAPACITORS IN D.C. CIRCUITS 

3 2.1 Explain the meaning of 

capacitor. 

 

2.2 Define capacitance. 

 

2.3 Write the unit of 

capacitance  

 

2.4 Describe the different 

types of capacitors. 

 

2.5 List the uses of the 

capacitor 

 

 

2.6 Explain the factors 

affecting the capacitance of 

the parallel plate capacitor 

(Area, distance and 

dielectric material). 

 

 

2.7 Define permitivity and 

relative permitivity (or 

dielectric constant) 

• Explain the meaning of 

capacitor. 

 

• Define capacitance. 

 

• Give  the unit of 

capacitance 

 

• Describe the different types 

of capacitors. 

 

• Explain the uses of the 

capacitor 

 

 

• Explain the factors 

affecting the capacitance of 

      the parallel plate capacitor  

      (Area, distance and 

     dielectric material). 

 

 

• Define permitivity and 

relative permitivity (or 

dielectric constant) 

Classroom 

resources. 

2.1 Identify different types 

of capacitors. 
•   Guide student in the   

identification of 

  different types of 

  capacitors. 

Mica, 

paraffin, 

waxed, 

electrolytic, 

paper, 

ceramic, 

variable air 

capacitors, etc 
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2.8 Explain Dielectric strength 

of a medium 
• Explain   Dielectric strength 

of a medium 

4 – 5 2.9 Write the expression for 

the capacitance of a 

parallel plate capacitor (c=A 

                                             d  

where d is the  distance 

between the plates while  

 A is the surface area of the 

plate and  

 is the permittivity of the 

medium between the plates. 

 

2.10 Write the expressions for 

the equivalent capacitance of 

series and parallel 

arrangements of capacitors: 

1=1 +1 (for serials 

arrangement) 

c   c1    c2 

c = c1+c2 (for parallel 

arrangement) 

 

2.11 Write an expression for 

the energy stored in a 

capacitor 

 

2.12 Calculate the equivalent 

values of capacitors placed in 

(i) series (ii) parallel 

 

2.13 Calculate the energy 

stored in a capacitor. 

 

2.14 Solve some simple 

numerical problems using  the 

expressions above 

• Write the expression for the 

capacitance of a 

parallel plate capacitor (c=A 

                                             d  

where d is the  distance 

between the plates while  

 A is the surface area of the 

plate and  

 is the permittivity of the 

medium between the plates. 

 

• Write the expressions for the 

equivalent capacitance of 

series and parallel 

arrangements of capacitors: 

1=1 +1 (for serials 

arrangement) 

c   c1    c2 

c = c1+c2 (for parallel 

arrangement) 

 

•    Write an expression for the 

energy stored in a capacitor 

 

•     Illustrate how to calculate 

the equivalent values of 

capacitors placed in 

 (i) series (ii) parallel 

 

•    Illustrate how to calculate 

the energy stored in a 

capacitor. 

 

•    Solve some simple 

numerical problems using  

the expressions above 

 2.2  Charge and discharge a 

capacitor using a resistor. 

 

 

 

 

 

 

 

 

 

2.3 Perform an experiment 

to compare two 

capacitances of two 

capacitors using ballistic 

galvanometer method. 

 

•  Demonstrate 

  the charging 

  of a capacitor 

  using a  resistor. 

 

•  Demonstrate 

the discharge 

of a capacitor 

through a 

resistor. 

 

Demonstrate with 

ballistic 

galvanometer the 

method of comparing two 

capacitances of 

two capacitors.  

Large 

capacitor, 

Large 

resistor, 

Micro 

ammeter, 

two-way key, 

source of 

EMF and 

wire 

connectors. 

 

 

Ballistic 

galvanometer, 

two electrical 

switches, source 

of 

EMF, two 

capacitors 

(one standard 

capacitor) 

wire 

connectors. 
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 GENERAL OBJECTIVE 3.0: UNDERSTAND THE BEHAVIOUR OF MOVING CHARGES IN CONDUCTORS 

6 – 7 3.1 Explain why metals are 

good conductors of electricity 

using a free electron model. 

 

3.2 Define potential difference 

and electromotive force 

(e.m.f.). 

 

3.3 State the relationship 

between current and charge. 

 

3.4 Write an expression for 

drift velocity in metals. 

 

3.5 Explain the symbols used 

.in the expression for drift 

velocity in metals 

Explain why metals are good 

conductors of electricity using 

a free electron model. 

 

Define potential difference 

and electromotive force 

(e.m.f.). 

 

Explain the relationship 

between current and charge. 

 

Write an expression for drift 

velocity in metals. 

 

 Explain the symbols used .in 

the expression for drift 

velocity in metals 

Classroom 

resources. 

3.1 Identify different 

types of resistors 
• Show student different    

       types of resistors 

Standard 

resistors such 

as carbon 

black and wire 

wound 

resistors, and 

Variable 

resistors such 

as rheostat and 

resistance 

boxes. 

8 – 11 3.5 Describe how two     

resistances in series are used 

to provide a known fraction of 

a given potential difference 

(potential divider 

arrangement). 

 

3.6 Define resistivity and 

conductivity. 

 

3.7 Outline the effect of 

temperature on the  resistance 

of a wire. 

 

3.8 Explain temperature 

coefficient of resistance. 

 

3.9 Define internal resistance 

of a cell 

 

Illustrate how two     

resistances in series are used 

to provide a known fraction of 

a given potential difference 

(potential divider 

arrangement). 

 

Give the definition of  

resistivity and conductivity. 

 

 Explain the effect of 

temperature on the resistance 

of a wire. 

 

Explain temperature 

coefficient of resistance. 

 

Explain what is meant by 

internal resistance of a cell 

 

Classroom 

resources. 

3.2  Describe how two     

resistances in series are used 

to provide a known fraction 

of a given potential 

difference (potential divider 

arrangement). 

 

 

3.3 Identify the effect of 

temperature on the 

resistance of a wire. 

 

3.4 Perform an 

experiment to determine a 

temperature coefficient of 

resistance of a copper coil. 

 

 

3.5 Construct a meter 

bridge. in a group 

•      Illustrate how two     

resistances in series are 

used to provide a 

known fraction of a 

given potential 

difference (potential 

divider arrangement). 

 

•      Illustrate the effect of  

temperature on the 

      resistance of a wire. 

 

•       Determine the 

      Temperature       

      coefficient of 

      resistance of a copper       

      coil. 

 

•       Group students in a 

task of construction  

Wheat stone 

bridge, 

accumulator or 

dry cell, 

switch, 

sensitive 

centre reading 

galvanometer, 

standard 

resistor 

(5 ohm), 

Thermometer, 

boiling tube 

containing 

paraffin in 

which is 

immersed the 

copper coil. 

Constructed 

meter bridge, 
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3.10 Write the expression E = 

1 (R+r) for a complete circuit. 

 

3.11 Describe the effect of 

internal resistance on the 

current drawn from the cells. 

 

3.12 State Kirchoff’s first and 

second laws. 

 

3.13 Calculate current and emf 

in complete circuits applying 

Kirchoff’s laws. 

 

3.14 Write the formula for 

electric power developed in 

a resistor.  

 

3.15 State the principle of 

operation of the wheatstone 

bridge. 

 

3.16 State the principle of 

operation of the potentiometer. 

Write the expression E = 1 

(R+r) for a complete circuit. 

 

Describe the effect of internal 

resistance on the current 

drawn from the cells. 

 

State Kirchoff’s first and 

second laws. 

 

Calculate current and emf in 

complete circuits applying 

Kirchoff’s laws 

 

Write the formula for electric 

power developed in 

a resistor 

 

Explain the principle of 

operation of the wheatstone 

bridge. 

 

Explain the principle of 

operation of the potentiometer. 

assignment. 

 

3.6 Determine values of  

Unknown resistances using 

the meter bridge constructed 

by the student. 

 

3.7 Compare values of 

resistances obtained from 

constructed meter bridge to 

the values obtained using 

the meter bridge in the 

laboratory. 

 

3.8 Carry out the 

following experiments 

using the potentiometer 

arrangement. 

(i).Calibration of an 

ammeter 

(ii) Calibration of  a 

Voltmeter 

(iii) Calibration of a 

thermocouple 

(iv) Comparison of  two 

Resistors 

 

 

3.9 Use the potentiometer to 

compare the resistances of 

two resistors 

      of meter bridge as an 

      assignment. 

•      Use the constructed 

Bridge above  to 

determine the values of 

unknown resistances. 

 

•    Compare values of 

resistances obtained from 

constructed meter bridge to 

the values obtained using 

the meter bridge in the 

laboratory.  

 

•   Carry out the 

following experiments 

using the potentiometer 

arrangement. 

(i).Calibration of an 

ammeter 

(ii) Calibration of  a 

Voltmeter 

(iii) Calibration of a 

thermocouple 

(iv) Comparison of  two 

Resistors 

 

•   Demonstrate how to use 

the potentiometer to 

compare the resistances 

of two resistors 

The meter 

bridge in the 

laboratory, dry 

cell, key set of 

standard 

resistances, 

unknown 

resistance, 

galvanometer. 

 

Potentiometer 

ammeter, 

standard cell, 

galvanometer, 

keys, 

accumulator, 

standard cell, 

rheostat, dry 

cell 

 

Potentiometer 

volmetre 

standard cell, 

galvanometer, 

keys. 

 

Two 

accumulators, 

two keys, 

potentiometer, 

rheostat, 

    3.10 Carry out construction 

of a thermocouple. 

 

 

 

 

 

•      Demonstrate how to 

construct a 

     thermocouple. 

 

 

 

 

galvanometer, 

two   resistances 

(can be 

unknown and 

standard 

resistance 

respectively). 
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3.11 Carry out calibration of 

constructed thermocouple 

using a potentiometer. 

 

 

 

 

 

 

 

 

 

 

•      Guide student to 

calibrate the constructed 

thermocouple using a 

potentiometer. 

Potentiometer, 

two resistance 

boxes (2000 

OHM) 

accumulator, 

key, 

galvanometer, 

cadmium 

standard cell, 

sand bath, 

thermometer 

reading up to 

350 degrees 

centigrade, 

copper and 

iron wires, 

thermocouple. 

 GENERAL OBJECTIVE 4.0: UNDERSTAND THE CHEMICAL EFFECT OF ELECTRIC CURRENT 

 

 

 

 

 

 

 

 

12 – 

14 

 

 

 

4.1 State the applications of  

electrolysis and voltammeter 

 

 

4.2 Define electrodes (Anodes 

and Cathode) 

 

4.3 Mention some examples of 

electrolyte and their functions 

 

4.4 Explain ionization process 

in an electrolyte 

 

4.5 Outline the mechanism of 

electrolytic conduction. 

 

4.6 Define electrochemical 

equivalent and equivalent 

weight. 

 

Explain electrolysis and 

voltammeter and their 

applications 

 

Define electrodes (Anodes and 

Cathode) 

 

4Explain with examples the 

term electrolyte. 

 

Illustrate ionization process in 

an electrolyte. 

 

Explain the mechanism of 

electrolytic conduction. 

 

Give the definition of  

electrochemical equivalent 

and equivalent weight. 

 

Classroom 

resources. 

4.1 Carry out the 

electrolysis using Hoffman 

apparatus and copper 

voltammeter. 

 

4.2 Identify the following  

cells used in electrolysis 

--  Daniel cell 

- ,  Leclanche cell (dry and 

     wet)  

 -  Lead Accumulator, 

 -   Nife cell and 

  - Western cell. 

 

 

4.3 Participate in a group 

Assignment to construct  

simple cells using locally 

available materials. 

 

Demonstrate 

electrolysis with 

Hoffman and 

Copper voltammeter. 

 

Guide student in the 

identifation of  the 

following electrolytic  cells 

Daniel cell 

- ,  Leclanche cell (dry and 

     wet)  

 -  Lead Accumulator, 

 -   Nife cell and 

  - Western cell  

 

Group students to carry out 

assignment on construction 

of simple electrolytic cells 

using locally available 

metals .. 

Hoffman 

apparatus and 

copper 

voltammeter. 

 

 

 

 

 

 

 

 

 

Daniel cell, 

Laclanche 

cell (dry and 

wet) lead 

Accumulator, 

Nife cell and 

western cell. 
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4.7 State faraday’s laws of 

electrolysis. 

 

4.8 Describe electrolysis of 

water using Hoffman 

Voltammeter 

 

4.9 List the applications of 

electrolysis e.g. 

Electroplating 

 

4.10 Describe the construction 

of electrolytic cells. 

 

4.11 State the purpose of  

charging, discharging and care 

of the accumulators. 

 

4.12 Calculate the e.m.f’s of 

cells from energy 

consideration given the 

necessary data. 

 

4.13 Calculate the mass of a 

substance liberated 

during electrolysis using 

M=Zlt  

where m = mass. 

 Z =  electrochemical 

equivalent of the substance; 

 l is current and 

 t is time. 

 

4.14 Calculate the back e.m.f. 

produced in a water 

voltammeter connected to an 

accumulator given 

other necessary data. 

 

4.7 State faraday’s laws of 

electrolysis. 

 

4.8 Describe electrolysis of 

water using Hoffman 

Voltameter 

 

List the applications of 

electrolysis e.g. 

Electroplating 

 

Describe the construction of 

electrolytic cells. 

 

Explain the essence of   

charging, discharging and care 

of the accumulators. 

 

Calculate the e.m.f’s of cells 

from energy 

consideration given the 

necessary data. 

 

Calculate the mass of a 

substance liberated 

during electrolysis using 

M=Zlt  

where m = mass. 

 Z =  electrochemical 

equivalent of the substance; 

 l is current and 

 t is time. 

 

 Calculate the back e.m.f. 

produced in a water 

voltammeter connected to an 

accumulator given 

other necessary data. 

 

4.4 Witness the charging 

process of accumulators in 

the laboratory. accumulators 

in the laboratory. 

 

4.5  Witness the discharging 

process of accumulators in 

the laboratory. 

 

 

4.6 Identify the techniques 

of caring for the 

accumulator in the 

laboratory. 

 

 

4.7 Solve some simple 

numerical problems and 

give assignment 

Demonstrate the  charging 

 of accumulators in the 

laboratory for the student 

to witness the process. 

 

Demonstrate the process of 

discharging the 

accumulator in the 

laboratory. 

 

Show the techniques of 

caring for accumulators in 

the laboratory and their 

relevance. 

 

 

Solve some simple 

numerical problems and 

give assignment 

Appropriate 

Charger for the 

Accumulator 
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4.15 Solve problems involving 

the concept of electrolysis 

processes. 

Solve some simple 

numerical problems related to 

electrolysis processes. 

 GENERAL OBJECTIVE 5.0: UNDERSTAND THE CONCEPTS OF MAGNETIC FIELD. 

15 5.1 Describe  how magnetic 

field is being generated . 

 

5.2 Describe the nature of the 

magnetic field in the following 

objects and situations:- 

ii) around a bar magnet 

iii) around a straight current 

carrying conductor 

iv) a solenoid 

v) circular coil 

vi) toroid 

 

5.3 Outline the principle of 

operation of the 

magnetometer.. 

Explain the concept of 

magnetic field. 

 

Explain the nature of the 

magnetic field in the following 

objects and situations:- 

ii) around a bar magnet 

iii) around a straight current 

carrying conductor 

iv) a solenoid 

v) circular coil 

vi) toroid 

 

5.3 Explain the principle of 

operation of the 

magnetometer. 

Classroom 

resources. 

5.1 Plot magnetic lines 

of force for the following 

objects:  

   -  magnet, 

   -  straight current carrying 

           conductor, 

   -  solenoid. 

 

 

 

 

5.2 Observe the teacher’s  

demonstration of the use of 

the magnetometer in 

magnetic field applications. 

Illustrate how to plot 

magnetic lines of force 

around the following 

objects:.- 

    -  magnet, 

   - straight current carrying 

          conductor, 

   -  solenoid 

 

 

 

Demonstrate the use of 

the magnetometer in 

magnetic field applications 

 

 

 

Bar magnet 

Solenoid, 

straight 

current 

carrying 

conductor, 

Circular coil, 

iron fillings. 

 

Assessment: Give details of assignments to be used: 

Coursework/ Assignments = 10%; Course test = 20 %; Practical = 30%; Examination =  40 % 

 

 

 

Recommended Textbooks & References: 

Advanced level Physics by Nelkon and Parker. 

Physics Practical manual by Tyler. 
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PROGRAMME:   NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL & SAFETY MANAGEMENT 

 

COURSE:    THERMODYNAMICS AND ELECTROMAGNETISM   

 

COURSE CODE:   STP 122 
   

CONTACT HOURS:  1HR : THEOY and 3 HRS:  PRACTICAL 

 

GOAL: This Course will enable students to comprehend the basic aspects of health education as the foundation for 

healthful living at both individual and community levels 

 

General Objectives: 

 

1.0. Understand the first law of thermodynamics and its applications 

2.0. Understand the second law of thermodynamics and its applications 

3.0. Understand the Magnetic effect of current and its applications 

4.0. Understand the concept of electromagnetic induction and its application 

5.0 Understand the principles of a.c circuits and their applications
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 Course: NATIONAL INNOVATION DIPLOMA 
:  

 Course: Thermodynamics & Electromagnetism Course Code: STP 122 Course Unit: 3 units 

 Year:    2                                 Semester: 1 
: 

Pre-requisite: Theory 1hr/wk and  

Practical: 2hrs /week 

 Goal:  

 

 Theoretical Content  Practical Content 

Week Specific Learning Outcomes Teacher’s Activities Resources Specific Learning 

Outcomes 
Teacher’s Activities Resources 

 GENERAL OBJECTIVE 1.0: UNDERSTAND THE FIRST LAW OF THERMODYNAMICS AND ITS APPLICATIONS 
1 First Law of 

Thermodynamics 
1.1 Explain the principle of 

conservation of energy. 

 

1.2 State the first law of 

thermodynamics:- 

DQ =  du + dw  

where; dQ ia mount of Heat 

supplied to the system,  

  - du is resultant increase in the 

internal energy of the system,  

-  dw is the increase in the 

external work done. 

 

 

 

1.3 Explain the following: 

ii) Isothermal change 

iii) Adiabatic change 

iv) Isochoric change/is 

volumetric 

v) Isobaric change 

 

 

Explain the principle of 

conservation of energy. 

 

State the first law of 

thermodynamics:- 

DQ = du + dw  

where; dQ ia mount of Heat 

supplied to the system,  

  - du is resultant increase in the 

internal energy of the system,  

-  dw is the increase in the 

external work done. 

Work numerical examples on 

Ist Law of thermodynamics 

 

 

Explain the following:: 

ii) Isothermal change 

iii) Adiabatic change 

iv) Isochoric change/is 

volumetric 

v) Isobaric change 

Classroom 

Resources 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Classroom 

resources 
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1.4 Apply the first law of 

thermodynamics to changes 

in 1.3 above. 

 

1.5 Explain the concept of work 

done on or by a gas. 

 

1.6 Write the expressions for 

work done on a gas during: 

i) Isothermal change. 

ii) Adiabatic change 

 

1.7 Explain the internal energy 

changes in a system. 

 

1.8 Distinguish between Cp and 

Cv , 

where; 

 Cp = Specific heat capacity at 

constant pressure. 

Cv = specific heat capacity at 

constant volume. 

 

1.9 Interpret the ratio Cp/Cv for 

gases. 

Apply the first law of 

thermodynamics to each of the 

changes listed in 1.3. 

 

Explain the concept of work 

done on or by a gas. 

 

Write the expressions for work 

done on a gas during: 

i) Isothermal change. 

ii) Adiabatic change 

 

Explain the internal energy 

changes in a system. 

 

Explain the difference between 

Cp and Cv , 

where; 

 Cp = Specific heat capacity at 

constant pressure. 

Cv = specific heat capacity at 

constant volume. 

 

Interpret the ratio Cp/Cv for 

gases. 

 

Work  examples to show the 

relationship of Cp and Cv. 
2 1.10 Write the expression for 

the difference between 

specific heat capacities of an 

ideal gas. 

 

1.11 Calculate the ratio of 

specific heat capacities at 

constant pressure to that at 

constant volume of 

gases when the appropriate 

parameters are given. 

Write the expression for the 

difference between 

specific heat capacities of an 

ideal gas. 

 

Calculate the ratio of specific 

heat capacities at 

constant pressure to that at 

constant volume of 

gases when the appropriate 

parameters are given. 
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1.12 Calculate the final 

pressure and temperature of 

gases compressed adiabatically 

and isothermally 

using the appropriate equations 

when the initial 

temperature, initial pressure 

and final volume are given. 

Illustrate how to calculate the 

final pressure and temperature 

of gases compressed 

adiabatically and isothermally 

using the appropriate equations 

when the initial temperature, 

initial pressure and final 

volume are given. 

 GENERAL OBJECTIVE 2: UNDERSTAND THE SECOND LAW OF THERMODYNAMICS AND ITS APPLICATIONS 

 

3 Second Law of 

Thermodynamics and 

Applications 
2.1 Write the equation of state 

of an ideal gas 

. 

2.2 Explain that the internal 

energy of an gas depends 

on the absolute temperature. 

 

2.3 Explain the following: 

ii) reversible process 

iii) irreversible process 

 

2.4 Explain the working of the 

car not cycle. 

 

2.5 Explain with the aid of a 

diagram the working of 

an ideal heat engine. 

 

2.6 Describe the working of the 

actual heat engine. 

 

2.7 Compare the actual and 

ideal heat engines 

 

 

 

 

 

 

Write the equation of state of 

an ideal gas 

. 

Explain that the internal energy 

of an gas depends on the 

absolute temperature. 

 

Explain the following: 

ii) reversible process 

iii) irreversible process 

 

Explain the working of the car 

not cycle. 

 

Explain with the aid of a 

diagram the working of 

an ideal heat engine. 

 

Explain the working of the 

actual heat engine. 

 

 Compare the actual and ideal 

heat engines 

 

Classroom 

Resources 

   



97 

 

2.8 Define the efficiency of a 

heat engine:- 

_ = Q1 – Q2 = 1 - Q2 

           Q1                  Q 1 

Where _ is efficiency 

Q1is heat transfer by the heat 

engine at initial temperature 

and Q2 is heat transfer at final 

temperature. 

 

2.9 Express efficiency in terms 

of absolute temperature i.e. 

Efficiency = 1 –T2 

                          T1
 

where T1 is initial temperature 

and T2 is final temperature 

2.8 Define the efficiency of a 

heat engine:- 

_ = Q1 – Q2 = 1 - Q2 

           Q1                  Q 1 

Where _ is efficiency 

Q1 us heat transfer by the heat 

engine at initial temperature 

and Q2 is heat transfer at final 

temperature. 

 

2.9 Express efficiency in terms 

of absolute temperature i.e. 

Efficiency = 1 –T2 

                          T1 

where T1 is initial temperature 

and T2 is final temperature 

 

Use graphs to explain the above 

objectives where necessary  . 

4 2.10 State Kelvin – Planck’s 

statement of second law of 

thermodynamics 

. 

2.11 State Clausius statement of 

second law of thermodynamics 

. 

2.12 Describe the internal 

working of an ideal 

refrigerator. 

 

2.13 Describe the internal 

working of actual 

refrigerator. 

 

2.14 Define the efficiency of 

the refrigerator 

(coefficient of performance) 

\ 

 

Explain Kelvin – Planck’s 

statement of second law of 

thermodynamics 

. 

Explain Clausius statement of 

second law of thermodynamics 

 

Explain the internal working of 

an ideal refrigerator. 

 

 

Explain the internal working of 

actual refrigerator. 

 

 

Define the efficiency of the 

refrigerator 

(coefficient of performance) 

 

 

Classroom 

Resources 
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2.15 State the equivalence of 

Kelvin- Planck’s and 

Clausius statements of the 

second law of 

thermodynamics. 

Explain the equivalence of 

Kelvin- Planck’s and 

Clausius statements of the 

second law of 

thermodynamics. 

 GENERAL OBJECTIVE 3: UNDERSTAND THE MAGNETIC EFFECT OF CURRENT AND ITS APPLICATIONS 

5-6 3.1 Define magnetic lines of 

force: magnetic field, 

flux density, and magnetic 

linkage. 

 

3.2 State the expression for the 

force on a charged particle 

moving in a magnetic field i.e. 

F= qv x B where: 

F = force 

Q = charge on the particle 

V = velocity 

B = flux density 

 

3.3 Write the expression for a 

force acting on a current 

carrying conductor in a 

magnetic field, F = BIL where : 

B = flux density of intensity of 

magnetic field. 

I = the magnitude of the current 

L = the length of the conductor 

 

 

3.4 .5 Describe the forces of 

attraction and repulsion existing 

between two parallel current 

carrying conductors 

 

 

 

 

Explain magnetic lines of 

force, magnetic field flux 

density, and magnetic 

linkage. 

 

Explain the expressions for the 

force on a charged particles 

moving in a magnetic 

field and for a force 

acting on a current 

carrying conductor in a 

magnetic field as given in 3.2. 

 

 

Write the expression for a force 

acting on a current carrying 

conductor in a 

magnetic field, F = BIL where : 

B = flux density of intensity of 

magnetic field. 

I = the magnitude of the current 

L = the length of the conductor 

 

Explain with of diagrams the 

forces of attraction 

and repulsion existing 

between two parallel 

current carrying 

conductors in a magnetic field 

 

 

 

Classroom 

Resources 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Classroom 

resources 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1 Recognize  the 

existence of forces of 

attraction and repulsion 

between two parallel current 

carrying conductors 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Demonstrate the existence 

of forces of attraction and 

Repulsion between two 

Parallel current carrying 

conductors 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Two current 

Carrying 

conductors 

and 

cardboard 

iron fillings 
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3.4 Explain the principles of: 

i) the cyclotron 

ii) mass spectrograph.3. 

Explain the principles of: 

i) the cyclotron 

ii) mass spectrograph 

 

 

7-8 3.7 Define the ampere. 

 

3.8 Explain the principles of 

the current balance. 

 

3.9 Explain the behavior of a 

current carrying coil in 

magnetic field. 

 

 

3.10Explain the principles of 

:operation of the following: 

i) electric motors 

iii) the moving iron ammeter 

iii) moving coil galvanometer 

iv) ballistic galvanometer 

 

 

 

 

 

3.11State the expression for the 

force experienced by a 

current carrying conductor of 

known length placed 

at various angles to a uniform 

field of flux density (B) 

 

 

 

 

 

 

 

Give the definition of Ampere. 

and its unit. 

 

Explain the principles of the 

current balance. 

 

Explain the behaviour of a 

current carrying coil in 

magnetic field. 

 

Explain the principles of 

operation of  the following: 

 - electric motors,  

 - a moving iron ammeter,  

 - moving coil galvanometer,  

- ballistic galvanometer.  

 

Use diagrams to illustrate. The 

principles of operation of the 

apparatuses mentioned above. 

 

State the expression for the 

force experienced by a 

current carrying conductor of 

known length placed 

at various angles to a uniform 

field of flux density (B) 

 

 Use diagrams to illustrate the 

expressions for the force on a 

current carrying conductor  of 

known length placed at various 

angles to a uniform field of flux 

density (B)... 

Classroom 

resources 

3.2 Measure current 

using a simple 

current balance 

 

 

 

3.3 Recognize  the 

direction of the force on a 

current carrying conductor in 

a magnetic field 

 

 

3.4 Measure current using the 

following tools 

 - moving iron ammeter, 

 - moving coil galvanometer, 

 - ballistic galvanometer 

Allow the student to 

Measure current using a 

simple current 

balance 

 

 

Demonstrate the direction 

of the force on a current 

carrying conductor in a 

magnetic field. 

 

 

Demonstrate the 

measurement of current 

using the  following tools: 

- moving iron ammeter, 

 - moving coil 

galvanometer, 

 - ballistic galvanometer 

Simple 

current 

balance 

Heavy duty 

battery, 

Rheostat, 

electrical 

switch 

 

 

 

Moving iron 

ammeter, 

moving coil 

galvanomete 

r, ballistic 

galvanomete 

r and source 

of EMF 
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3.12Calculate the force on a 

current carrying conductor 

in magnetic field placed at 

various angles to the 

field. 

 

 

3.13State the units in which 

each quantity in the 

expressions written in 3.10 

above is measured . 

 

3.14Describe with the aid of 

diagrams, the direction of 

current, the magnetic field and 

the force in each of 

the cases stated in 3.10 above. 

12Calculate the force on a 

current carrying conductor 

in magnetic field placed at 

various angles to the 

field. 

 

 

3.13State the units in which 

each quantity in the 

expressions written in 3.10 

above is measured . 

 

3.14Describe with the aid of 

diagrams, the direction of 

current, the magnetic field and 

the force in each of 

the cases stated in 3.10 above. 

 GENERAL OBJECTIVE 4 UNDERSTAND THE CONCEPT OF ELECTROMAGNETIC INDUCTION AND ITS APPLICATION 

 

9-10 Electromagnetic 

Induction 
4.1 Explain the concept of 

electric field. 

 

4.2 Define electric field 

intensity at a point. 

 

4.3 State Faraday’s law of 

electromagnetic induction. 

 

4.4 State Lenz’s law of 

electromagnetic induction. 

 

4.5 Deduce from 4.2. and 4.3 

above the expression 

for the induced emf. 

E = N dϴ 

            dt  

Lectures 

 

Explain the concept of electric 

field. 

 

Give a definition of the electric 

field intensity at a point. 

 

State the Faraday’s law of 

electromagnetic induction. 

 

Give a statement of  Lenz’s law 

of electromagnetic induction. 

 

Deduce from 4.2. and 4.3 above 

the expression 

for the induced emf. 

E = N dϴ 

            dt  

Classroom 

Resources 

4.1 Observe the 

demonstration of 

electromagnetic 

induction using a magnet and 

a current carrying coil. 

 

 

4.2 Describe an 

Experiment which illustrates 

the statement of Lenz’s law 

of electromagnetic 

induction. 

Demonstrate 

electromagnetic 

induction using a magnet 

and a current 

carrying coil.  

 

 

Allow the students to 

perform the experiment 

which illustrates 

lenz’s law of 

electromagnetic induction 

 

 

 

Current 

carrying 

coil, magnet. 

 

 

Bar magnet, 

coil, and 

galvanometerr. 
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where E is induced e.m.f. 

_ ϴ= magnetic flux 

    N = number of turns of the 

coil 

 

4.6 Explain the variation of 

induced e.m.f. (E) in a 

rotating coil at different 

orientations in the field. 

 

4.7 Calculate the magnitude of 

current (1) in a coil 

of resistance, R. 

 

4.8 Differentiate between 

mutual and self induction. 

where E is induced e.m.f. 

_ ϴ= magnetic flux 

    N = number of turns of the 

coil 

 

4.6 Explain the variation of 

induced e.m.f. (E) in a 

rotating coil at different 

orientations in the field. 

 

4.7 Calculate the magnitude of 

current (1) in a coil 

of resistance, R. 

 

4.8 Differentiate between 

mutual and self induction 

11 4.8 Explain the terms: 

 back e.m.f. and eddy currents. 

 

4.9 Mention places where back 

and eddy current occur. 

 

4.8 Explain the principle of 

operation of the 

induction coil and its uses. 

 

4.9 Explain the principle of 

operation of a transformer.  

 

4.10  State the uses  aof a 

transformer. 

Explain the terms back emf and 

eddy current. 

 

Explain situations where back 

and eddy current occur. 

 

Explain the principle of 

operation of the 

induction coil and its uses.. 

 

Explain the principle of 

operation of a transformer.  

 

 Explain the uses of  a 

transformer. 

Classroom 

Resources 

4.3 Observe how the 

induction coil operates 

 

 

 

 

 

4.4 Observe how the 

Transformer functions  

 

4.5 Identify the use of 

transformer for the following 

purposes: 

a) stepping up voltage 

b) stepping down voltage. 

Demonstrate how the 

induction coil 

operates showing the 

students the 

spark gap. 

 

 

Demonstrate how the 

transformer is used to step 

up, or step down voltage 

Induction 

coil, car 

battery 

 

 

 

Step up 

transformer, 

step down 

transformer, 

AC sources, 

multimeter 

 GENERAL OBJECTIVE 5: UNDERSTAND THE PRINCIPLES OF ALTERNATING CURRENT (A.C) CIRCUITS AND THEIR APPLICATIONS 

12-13 5.1 State the expression for 

alternating current and 

voltage: 

1 = 1o Cos (wt + Ø) where I is 

the steady state current, 

Io the maximum current = 2Π f, 

Write an expression for 

alternating current and 

voltage: 

1 = 1o Cos (wt + Ø) where I is 

the steady state current, 

Io the maximum current = 2Π f, 

Classroom 

resources 
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f is frequency, and Ø 

is phase angle 

 

5.2 Define phase angle, 

instantaneous, peak and root 

mean square (r.m.s) values of 

the a.c and voltage 

f is frequency, and Ø 

is phase angle 

 

5.2 Define phase angle, 

instantaneous, peak and root 

mean square (r.m.s) values of 

the a.c and voltage. 

 

 

Use diagrams (sketch/ graph) to 

illustrate. 5.2. 

 

Write an expression to 

show the relationship 

between root mean square 

(r.m.s) and peak 

values of alternating 

current and voltage 

14-15 5.3 Write expressions for 

alternating current (a.c). 

through a resistor, a capacitor 

and an inductor. 

 

 

 

 

5.4 Explain the terms reactance, 

inductive reactance 

and capacitive reactance. 

 

5.5 Write and explain 

expressions for a.c. through a 

resistor and capacitor R-C, 

resistor and inductor RL 

in series circuit. 

 

 

5.6 Explain the term 

impedance. 

Explain expressions for a.c. 

through a resistor, a capacitor 

and an inductor. 

 

Write an expressions for a.c. 

through a resistor, a capacitor 

and an inductor. 

 

Explain the terms reactance, 

inductive reactance 

and capacitive reactance. 

 

Explain expressions for a.c. 

through a 

resistor and capacitor R-C, 

resistor and inductor RL 

in series circuit. 

 

Explain the term impedance. 

 

 

Classroom 

resources 

5.1 Investigate the 

voltage/current 

relationship for a 

simple AC 

inductive circuit 

 

 

 

5.2 Investigate the 

voltage/current 

relationship for a 

simple AC 

circuit with 

inductance and 

resistance 

 

5.3 Investigate the 

voltage/current 

relationship for a 

simple AC 

capacitive circuit 

Demonstrate an 

experiment to 

investigate the 

voltage/current 

relationship 

for a simple 

AC inductive 

Circuit 

 

Lead student to perform 

experiment  to 

investigate the 

voltage/current  

relationship for a simple 

alternating current (A.C) 

capacity circuit with 

capacitance and resistance 

low voltage AC source, 

capacitor, AC voltmeter, 

AC ammeter, 

low voltage AC source, 

Low voltage 

AC source, 

coil of large 

self 

inductance 

and 

negligible 

resistance, 

AC volt 

meter, AC 

ammeter. 

 

 

Low voltage 

AC source, 

noninductive 

variable 

resistor, fix 

resistor of 

negligible 

resistance 
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5.7 Write an  expression for the 

a.c. in R-L-Cseries circuit. 

 

 

5.8 Explain the resonance 

phenomenon in R-L-C series 

circuit. 

 

 

 

5.10Explain quality factor. In 

alternating current circuits 

Write and explain expression 

for the a.c. in R-L-C 

series circuit. 

 

Explain the resonance 

phenomenon in R-L-C series 

circuit. 

 

 

 

Explain quality factor. In 

alternating circuits. 

5.4 Investigate the 

voltage/current 

relationship for a 

simple alternating current 

(AC) circuit with 

capacitance and 

resistance 

noncapacitive 

Investigate the 

voltage/current 

relationship for a simple 

AC circuit with 

capacitance and 

resistance 

 

Low voltage 

AC source, 

capacitor, 

AC volt 

meter, AC 

ammeter 

 

 

Low voltage 

AC source, 

noncapacitive 

variable 

resistor and 

fixed 

capacitor 

 5.12 Calculate the reactance of 

inductors of known 

values at given frequencies. 

 

5.13 Calculate the voltage 

across each part of circuits 

consisting of an inductor and 

capacitor in series. 

Calculate the reactance of 

inductors of known 

values at given frequencies. 

 

Calculate the voltage across 

each part of circuits 

consisting of an inductor and 

capacitor in series. 

 

Solve some numerical 

examples on the objectives 

above. 

Classroom 

resources 

   

 

Assessment: Give details of assignments to be used: 

Coursework/ Assignments 10%; Course test 20%; Practical 30%; Examination 40% 

 

Recommended Textbooks & References: 

Advanced Level Physics by Nelkon and Parker 

Physics Practical Manual by Tyler. 
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ENTREPRENEURSHIP 
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PROGRAMME: NID ENVIRONMENTAL AND SAFETY MANAGEMENT 

MODULE:  HEAT, LIGHT & SOUND ENERGY 

COURSE CODE:  

PRE-REQUISITE: 

CREDIT HOURS: 

COURSE DURATION: 

GOAL: 

 

 

GENERAL OBJECTIVES: On completion of this course, students should be able to: 

 
1.0 Construct and use different types of thermometers. 

2.0. Understand different methods of determining specific heat capacity and apply Newton’s cooling correction. 

3.0. Understand the behaviour of gases in terms of atomic and molecular motions 

4.0. Understand the application of different modes of heat transfer.
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 PROGRAMME: NATIONAL INNOVATION DIPLOMA IN ENVIRONMENTAL AND SAFTY MANAGEMENT 

 MODULE: HEAT, LIGHT & SOUND ENERGY COURSE CODE: Theoretical: 1 hours/week 

 Year:                 1                        Semester:    1 Pre-requisite Practical: 3 hours /week 

 GOAL:  

 

Week Specific Learning Outcomes Teacher’s Activities Resources Specific Learning 

Outcomes 
Teacher’s Activities Resources 

 GENERAL OBJECTIVE 1.0: CONSTRUCT AND USE DIFFERENT TYPES THERMOMETERS. 

 

 

 

 

 

 

 

 

 

 

 

1  -  2 

1.1 Define temperature using 

concept of thermal equilibrium. 

 

1.2 Define temperature in terms 

of thermometric properties, 

length of liquid column, 

pressure of a gas under constant 

pressure, resistance of a wire, 

e.m.f. of thermocouple, 

radiation from a hot body. 

 

 

 

1.3 Define various temperature 

scales  e.g. Celsius scale, 

Kelvin scale, ideal gas scale. 

 

 

1.4 Convert measurement in 

Celsius scale to Kelvin 

scale. 

 

1.5 Compare the ideal gas 

scales and other scales. 

Define temperature using 

concept of thermal 

equilibrium. 

 

Explain temperature in 

terms of thermometric 

properties, length of liquid 

column, pressure of a gas 

under constant pressure, 

resistance of a wire, e.m.f. 

of thermocouple, radiation 

from a hot body. 

 

Explain different  

temperature scale s e.g. 

Celsius scale, Kelvin scale, 

ideal gas scale. 

 

Illustrate how to convert 

readings in Celsius scale  to 

Kelvin scale. 

 

Compare the ideal gas 

scales and other scales. 

Classroom 

resources. 
Identify the different 

types of 

thermometers:- 

 

Liquid in glass 

thermometers (choice 

of appropriate liquid). 

 

Resistance 

thermometer. 

 

Thermocouple 

 

Pyrometers 

 

Gas thermometer 

 

Clinical 

thermometers 

Minimum and 

maximum 

thermometers 

Provide 

different 

types of 

thermometers 

and first 

allow 

students to 

identify them 

using their 

previous 

knowledge of 

thermometry. 

Liquid in glass 

thermometers 

(choice of 

appropriate 

liquid). 

 

Resistance 

thermometer. 

 

Thermocouple 

 

Pyrometers 

 

Gas 

Thermometer 

 

Clinical 

thermometers 

Minimum and 

maximum 

thermometers 
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1.6 List the basic fixed points 

on the international 

temperature scales. 

 

1.7 Identify various types of 

thermometers and their 

characteristics. 

 

 

1.7 Describe the appropriate 

uses of various types of 

thermometers identified above.. 

List the basic fixed points 

on the international 

temperature scales. 

 

Explain with examples, the 

various  types of 

thermometers and their 

characteristics. 

 

Explain the appropriate uses 

of various types of  

thermometers. 

 
 GENERAL OBJECTIVE 2.0: UNDERSTAND DIFFERENT METHODS OF DETERMINING SPECIFIC HEAT CAPACITY AND APPLY NEWTON’S 

COOLING CORRECTION. 

7 – 9 2.1 State Newton’s laws of 

cooling; i.e.  

dQ = Ks (Q-Qr) 

dt 

   -- where Q is the body’s  

        temperature 

  -   S is the area of the body’s  

       surface 

   -  Qr is temperature of its  

       surrounding 

   -  Q denotes heat lost from  

       the body 

 

 

2.2 Explain cooling corrections 

in measurements of 

quantity of heat. 

Explain Newton’s laws of 

cooling, i.e.  

dQ = Ks (Q-Qr) 

dt 

   -- where Q is the body’s  

        temperature 

  -   S is the area of the 

body’s  

       surface 

   -  Qr is temperature of its  

       surrounding 

   -  Q denotes heat lost from  

       the body 

 

Explain cooling corrections 

in measurements of 

quantity of heat. 

Classroom 

resources.. 

2.1 Perform an experiment 

to determine specific heat 

capacity of solid and liquid 

using electrical methods. 

 

 

2.2 Perform an experiment 

to determine the specific 

capacity of liquid by 

continuous flow method. 

 

2.3 Carry out an appropriate 

experiment to verify 

Newton’s law of cooling.. 

Conduct an experiment to 

determine specific heat 

capacity of solid and liquid 

using electrical methods. 

 

 

Conduct an experiment to 

determine the specific 

capacity of liquid by 

continuous flow method. 

 

Demonstrate how to verify 

Newton’s law of cooling 

Experimentally in  group 

project. 

 

Apply cooling corrections 

in the heat experiment, 

which is done in a group 

project.. 

 

 

- Calorimeter 

- Heater 

- Thermometer 

-- Stop Clock 

-Ammeter 

-Voltmeter 

- Source of EMF 

- Calendar and 

Barnes apparatus. 

- Cooper 

Calorimeter with 

a lit & supported 

on corks inside a 

double walled 

vessel containing 

cold water 

b/w  the walls. 

for group project. 

- Stirrer made of 

copper wire. 

- Parafin Beaker 

- Resistance 

Thermometer 
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 GENERAL OBJECTIVE 3.0: UNDERSTAND THE BEHAVIOUR OF GASES IN TERMS OF ATOMIC AND MOLECULAR MOTIONS 

 

 

 

 

 

 

11 – 

12 

 

 

 

 

 

 

 

 

3.1 Define the following terms: 

Atom, Molecule, Avogadro 

constant, Relative Molecular 

Mass, Mole, Molar mass, Molar 

volume and Standard 

Temperature and Pressure 

(S.T.P). 

 

 

3.2 Differentiate between: 

(i) Number of moles; number of 

molecules and Avogadro’s 

constant. 

(ii) Number of moles, mass of 

the gas and molar volume 

 

3.3 State the assumptions of the 

kinetic theory of gases. 

 

3.4 Explain Brownian motion. 

 

3.5 Explain Maxwellian 

distribution of velocities 

(quantitatively). 

 

3.6 Explain the terms: 

  - the  most probable speed,  

  -  the mean speed and  

  -  the mean square speed. 

 

3.7 Derive the expression for 

the pressure exerted by 

an ideal gas. 

As P=1/3 ρ c2 

 

= density 

= mean square velocity 

Give definition of the  

following terms: Atom, 

Molecule, Avogadro 

constant, Relative 

Molecular Mass, Mole, 

Molar mass, Molar 

volume and Standard 

Temperature and Pressure  

 

Differentiate between: 

(i) Number of moles; 

number of molecules and 

Avogadro’s constant. 

(ii) Number of moles, mass 

of the gas and molar volume 

 

Explain the assumptions of 

the kinetic theory of gases. 

 

Explain Brownian motion. 

 

 Explain Maxwellian 

distribution of velocities 

(quantitatively). 

 

Explain the terms: 

  - the most probable speed,  

  -  the mean speed and 

 -  the mean square speed. 

 

Derive the expression for 

the pressure exerted by 

an ideal gas. 

As P=1/3 ρ c2 

= density 

= mean square velocity 

Classroom 

resources. 

3.1 Identify Brownian 

Motion while watching the 

movement of dust or 

smoke particles . 

 

 

 

 

3.2 Verify the various gas 

laws experimentally  using 

the appropriate apparatuses 

meant for the gas laws i.e. 

Charles and Boyles laws 

Demonstrate Brownian 

motion by asking the 

students to watch the 

movement of dust or 

smoke particles. 

 

 
Demonstrate the use of 

Boyles and Charles  

laws apparatuses before 

asking students to 

verify the laws 

using the 

apparatuses. 

Boyles and 

Charles laws 

Apparatuses 
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3.8 Relate the kinetic energy of 

a gas to its temperature using  

graphs or diagrams.. 

 

 

3.9 Derive the equation of state 

of an ideal gas using 

the kinetic theory. 

 

3.10State Boyles and Charles 

laws. 

 

3.11.Distinguish between real 

and ideal gaess. 

Show graphically the 

relationship of  kinetic 

energy of a gas to its 

temperature. 

 

Derive the equation of state 

of an ideal gas using 

the kinetic theory. 

 

Explain Boyles and Charles 

laws. 

 

Explain differences between 

real and ideal gases. 

 GENERAL OBJECTIVE 4.0: TO UNDERSTAND THE APPLICATION OF DIFFERENT MODES OF HEAT TRANSFER. 

 

 

 

 

 

13 - 

15 

4.1 Explain heat current. 

 

4.3 Explain thermal 

conductivity of a material. 

 

4.4 State Stefan’s law of 

radiation. 

 

4.5 Describe green house 

effect and its every day 

applications. 

 

4.5 Describe black body  

      radiation. 

Explain heat current. 

 

Explain thermal 

conductivity of a material. 

 

Explain Stefan’s law of 

radiation. 

 

Explain green house effect 

and its every day 

applications. 

 

Explain black body 

radiation. 

 4.1 Determine thermal 

conductivity of 

copper using 

Searle’s method. 

 

 

4.2 Determine thermal 

conductivity of 

ebonite by Lees’ 

Disc method. 

Demonstrate how to 

determine thermal 

Conductivity of copper 

Using Searle’s method. 

 

 

Demonstrate the 

determination of thermal 

Conductivity of ebonite by 

Lees’ Disc method. 

 

Standard form 

of Searle’s 

apparatus with 

steam heater. 

Beaker,  

 - Stop Clock 

- callipers. 

 

 - Laboratory 

form of Lees’ 

Disc apparatus, 

 - Stop clock 

- Screw gauge. 

Assessment: 

Coursework/ Assignments 10 %; Course test 20 %; Practical 30 %; Examination 40 % 

Recommended Textbooks & References: 

(1) Advanced Level Physics by Nelkon and Parker 

(2) Laboratory Manual of Physics by Tyler 
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PROGRAMME:   NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

 

COURSE:     INTRODUCTION TO STATISTICS 

 

COURSE CODE:   GNS 125 

 

CONTACT HOURS:  3 HRS 

 

GOAL:  The course is designed to equip the students with basic understanding of statistical methods 

and how to apply them in environmental and safety management 

GENERAL OBJECTIVES:  On completion of this course, students should be able to:  

1. Know the types of statistics and their applications 

2. Understand statistical data and methods of data collection 

3. Discuss the use and importance of statistical measures in summarizing data 

4. Use the different forms of data presentation  
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

COURSE:  INTRODUCTION TO STATISTICS COURSE CODE:  GNS 125 
CONTACT HOURS: 3 HRS 
 

GOAL: This course is designed to equip the students with basic understanding of statistical methods and how to apply 

them in environmental and safety management 

COURSE SPECIFICATION:                                      THEORETICAL CONTENTS  60% 
 

PRACTICAL CONTENTS  40% 

WEEK
S 

Specific Learning Outcome 
  

Teacher Activities Learning 
Resources 

Specific Learning 
Outcome 

Teacher Activities Learning 
Resources 

GENERAL OBJECTIVE 1: Know the types of statistics and their applications  

1  1.1 Define Statistics 

1.2  Explain main branches of 

statistics: 

i. Descriptive 

ii. Inferential 

1.3 Enumerate sources of 

statistics 

i. Birth/Death Registers 

ii. Hospital Records 

iii. Marriage Registers 

iv. Population census 

• Give the meaning of 

Statistics 

• Explain the different 

branches of Statistics 

listed in 1.2. 

• Explain sources of 

statistics listed in 1.3. 

 

 

 

 

Laptop  

White 

board  

Text Books 

Internet 

Projector 

Lecture 

Notes 

• Explain the meaning 

of Statistics  

• Highlight the branches 

of Statistics 

• Identify uses of  

Statistics 

 

• Explain what 

statistics is. 

• Guide the students 

to identify the 

different  sources of 

statistics 

• Lead in identification 

of uses of statistics 

• Visit organizations 

dealing with vital 

statistics 

White 

board  

Laptop 

Internet 

Text books 

Journal 

Tutorials 

Field work 

Projector 
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v. Environment records 

vi. Meteorological data 

1.4 Explain the use of 

statistics in public and 

private settings e.g. 

i. Plan population densities 

ii. Poultry keeping 

iii. Weather forecasts 

  

 

 

 

• Discuss use of statistics 

in public and private 

settings e.g.  

i. Plan population densities 

ii. Poultry keeping 

iii. Weather forecasts 

                 GENERAL OBJECTIVE 2: UNDERSTAND STATISTICAL DATA AND METHODS OF DATA COLLECTION 

 
 
 
 
 
 
 
2 -

-
 
1
5 

2.1 Define Data 

 

2.2 Enumerate types of data  

i) Primary 

ii) Secondary 

iii) Quantitative 

iii) Qualitative 

 

2.3 Explain methods of 

data collection: 

• Set out the meaning of 

Data 

• Explain types of data 

listed in 2.2 

 

 

 

 

• Explain data collection 

instruments listed in 2.3 

White 

board  

Laptop 

Internet 

Text 

books 

Journal 

Tutorials 

Field 

work 

2.1 Explain the meaning 

of data 

 

2.2 Describe the types of 

data 

 

2.3 Identify data 

sampling  techniques 

 

 

• Conduct field trips 

to relevant 

environmental 

organizations to 

collect data 

 

• Demonstrate data 

types  i.e. 

i) Primary 

ii) Secondary 

Laptop 

Internet 

Tutorials 

Field work 

Projector 
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i) Surveys 

ii) Observational 

studies 

iii) Sample surveys 

2.4 Explain Variables used 

in data collection i.e. 

i) Dependent 

ii) Independent 

 

2.5 Define Sample as 

applied to Statistics. 

 

2.6 Explain types of 

Sample 

i) Complete sample 

ii) Representative 

sample 

 

2.7 Explain Sampling 

i) Random sampling 

• Describe statistical 

sampling used in data 

collection. 

 

• Explain Variables used in 

data collection i.e. 

i) Dependent 

ii) Independent 

 

• Define Sample as 

applicable to Statistics 

 

• Explain types of Sample 

i) Complete sample 

ii) Representative 

sample 

 

 

• Explain Sampling 

   i) Random sampling 

Projector  

 

 

 

 

 

 

iii) Quantitative 

iii) Qualitative 
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ii) Stratified sampling 

iii) Systematic 

sampling 

  ii) Stratified sampling 

iii) Systematic sampling. 

 GENERAL OBJECTIVE 3.0: DISCUSS THE USE AND IMPORTANCE OF STATISTICAL MEASURES IN SUMMARIZING DATA 

 3.1 Define measures of 

central tendency 

 

3.2 Explain measures of 

central tendency: 

i) Mean 

ii) median 

iii) mode 

iv) geometric mean 

v) harmonic mean 

 

 

3.3 Explain frequency 

table and its 

relevance in data 

collection. 

 

3.4 Calculate measures 

of central tendency 

using a given set of 

data. 

• State the measures of 

central tendencies  

  

• Explain measures of 

dispersion listed in 3.2. 

• Discuss merits and 

demerits of measures of 

central tendencies and 

measures of dispersion 

 

• Explain frequency table 

and its relevance in data 

collection. 

• Calculate measures of 

central tendency using a 

given set of data. 

 3.1 Discuss measures of 

central tendencies 

and measures of 

dispersion. 

 

3.2 Use measures of 

central tendencies 

and measures of 

dispersion  

• Guide students to 

understand the 

application of 

measures of central 

tendencies and 

measures of 

dispersion 
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3.5 Explain measures of 

dispersion: 

i)  variance 

ii) Range 

iii) standard 

deviation  

iv) Interquartile 

Range 

 

3.6 Outline the merits 

and demerits of each 

measure of 

dispersion in 3.5 

above. 

 

3.7  Calculate measures 

of dispersion using a 

given data set 

• Explain measures of 

dispersion: 

i)  variance 

ii) Range 

iii) standard 

deviation  

iv) Interquartile 

Range 

• Outline the merits and 

demerits of each 

measure of dispersion 

listed in 3.5. 

• Calculate measure of 

dispersion using a given 

set of data.  

 

 

 

 

 

 

 

 

 

 

 

 GENERAL OBJECTIVE 4: USE THE DIFFERENT FORMS OF DATA PRESENTATION  

4  4.1 Identify data 

presentation 

methods 

 

4.2 Enumerate forms of 

data presentation 

i) Bar chart  

• Discuss data 

presentation. 

 

• Explain various forms of 

data listed in 4.2 

 4.1 Describe data 

presentation forms e.g.  

Pie charts, Bar charts, 

histogram, frequency  

polygon. 

• Guide students to 

show  skills of 

presenting data 

using any of the 

form in 4.1. 

 

http://en.wikipedia.org/wiki/Variance
http://en.wikipedia.org/wiki/Standard_deviation
http://en.wikipedia.org/wiki/Standard_deviation
http://en.wikipedia.org/wiki/Interquartile_range
http://en.wikipedia.org/wiki/Interquartile_range
http://en.wikipedia.org/wiki/Variance
http://en.wikipedia.org/wiki/Standard_deviation
http://en.wikipedia.org/wiki/Standard_deviation
http://en.wikipedia.org/wiki/Interquartile_range
http://en.wikipedia.org/wiki/Interquartile_range
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ii) Pie chart  

iii) Histogram 

iv) Frequency 

polygon  

4.4 Outline the merits and 

demerits of each data 

presentation form given in 

4.3 above. 

 

4.5 Present data using 

various data presentation 

forms listed in 4.3 above. 

 

4.4 Explain Data Analysis  

 

 

4.6 Explain Inferences from 

data presented 

 

 

 

4.6 Explain Study conclusion 

 

 

 

 

• State advantages and 

disadvantages of various  

forms of data 

presentation in 4.3. 

 

• Illustrate data 

presentation using any 

of the form listed in 4.3. 

• Describe Data Analysis 

 

• Explain how to draw 

inferences from Data 

presented. 

 

• Discuss Study conclusion 

 

4.2 Select appropriate 

means of data 

presentation. 

 

 

4.3 Interpret data 

presented. 

 

4.4 Draw conclusions on 

data presented. 

 

4.5 Use study 

conclusions to take 

decisions 

• Guide student to 

select appropriate 

means of data 

presentation. 

 

• Give student 

guidance on how to 

interpret the data 

presented and draw 

proper conclusions. 

 

• Demonstrate how 

to use study 

conclusions to take 

decisions. 
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Assessment: 

Coursework/ Assignments 10 %; Course test 20 %; Practical 30 %; Examination 40 % 

 

 

Recommended Textbooks & References: 

(1) Laboratory Manual of Physics by Tyler 
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PROGRAMME:   NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

 

COURSE:    GENERAL GEOGRAPHY 

 

COURSE CODE:   GNS 126 

 

CONTACT HOURS:  3 HRS 

 

GOAL:  The course is intended to equip the students with basic understanding of the geography of the earth in relation 

to environmental and safety management. 

 

GENERAL OBJECTIVES:  On completion of this course, students should be able to:  

1. Know the types of Geography and their applications 

2. Understand Morphology of the Earth 

3. Understand the interrelationships between organisms, places, spaces and the environment  

4. Appreciate the relevance of geography in analysing contemporary environmental management issues and challenges 
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

COURSE:  GENERAL GEOGRAPHY COURSE CODE:  GNS 126 
CONTACT HOURS: 3 HRS 
 

GOAL: THE COURSE IS INTENDED TO EQUIP THE STUDENTS WITH BASIC UNDERSTANDING OF THE GEOGRAPHY OF THE EARTH IN RELATION 

TO ENVIRONMENTAL AND SAFETY MANAGEMENT. 

COURSE SPECIFICATION:                                      THEORETICAL CONTENTS  60% 
 

               PRACTICAL CONTENTS  40% 

WEEK
S 

Specific Learning Outcome 
  

Teacher Activities Learning 
Resources 

Specific Learning 
Outcome 

Teacher Activities Learning 
Resources 

GENERAL OBJECTIVE 1: Know the types of Geography and their applications 

 1.1 Define Geography 

 

1.2  Explain types of 

Geography: 

i) Physical Geography 

ii) Human Geography 

iii) Integrated Geography 

 

1.2 Examine the uses of 

Human Geography  

1.3 Examine the application 

• Give the meaning of 

Geography 

• Explain types of 

Geography listed in 

1.2. 

 

• Explain with examples 

the uses of three 

types of Geography 

listed in 1.2. 

 

Laptop  

White 

board  

Text Books 

Internet 

Projector 

Lecture 

Notes 

1.1 Enumerate the types 

of Geography. 

 

 

 

1.2 Identify uses of 

Geography 

 

• Analyze what 

Geography is 

• Guide the students 

to identify the types 

of Geography 

• Visit organizations 

such as: State 

Ministry of Land & 

Surveys; Physical 

Planning; 

Emergency 

Maps 

Internet 

Field work 

Projector 
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of Physical Geography 

 

1.4 Examine the application 

of Integrated Geography 

 

1.5 Describe Techniques 

used in Geography 

a) Geographic 

Information 

System 

b) Remote sensing 

c) Cartography 

 

 

 

 

 

• Describe the 

techniques used in 

Geography as given 

below: 

a) Geographic 

Information 

System 

b) Remote 

sensing 

c) Cartography  

 

 

 

 

Management; 

NIMET etc 
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 GENERAL OBJECTIVE 2: Understand the Morphology of the Earth 

 2.1 Describe Earth’s Physical 

Systems and the 

composition of the Earth. 

2.2 Describe the Form and 

Motions of the Earth 

 

2.3 Explain the solar system 

2.4 Name the mineral 

resources and their 

distribution. 

 

2.5 Identify major pressure 

zones 

2.6 Discuss coordinates of 

the earth: 

i) Latitude 

ii) Longitude 

 

• Explain the composition 

of the Earth  

• Analyze the relationship 

between various 

segments of the earth 

 

• Explain the solar system 

• Explain Mineral 

Resources and their 

distribution. 

 

• Identify major pressure 

zones. 

• Explain the co-ordinates 

of the earth: 

i) Latitude 

ii) Longitude 

 

White 

board  

Laptop 

Internet 

Text 

books 

Journal 

Tutorials 

Field 

work 

Projector 

2.1 Identify the Earth’s 

composition. 

 

2.2 Identify the 

relationships 

between segments 

of the Earth 

 

2.3 Observe with the 

teacher the physical 

construct of the 

earth. 

2.4 Use atlas to study 

the Earth 

morphology. 

 

2.5 Examine the 

hydrological system 

• Conduct field trips 

to relevant 

Geographic 

organizations  

 

 

 

• Conduct practical 

observation of the 

physical construct 

of the earth. 

 

• Guide students on 

the use of atlas. 

 

• Conduct 

examination of the 

hydrological system 

Laptop 

Internet 

Tutorials 

Field work 

Projector 

Atlas 
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2.7 Explain Eclipses e.g.  

i) Sun eclipse 

ii) Moon eclipse 

 

 

2.8 Examine the 

hydrological system 

2.9 Describe Rock 

formations. 

2.10 Describe soil formation 

 

2.11  Describe the main 

features of oceanic crust 

and ocean floor 

morphology 

• 2.7 Explain Eclipses e.g. 

       i) Sun eclipse 

ii) Moon eclipse 

 

• Examine the hydrological 

system. 

• Explain Rock formations. 

 

• Explain soil formation 

 

• Explain the main features 

of oceanic crust and 

ocean floor morphology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 GENERAL OBJECTIVE 3.0: Understand the interrelationships between organisms, places, spaces and the environment  

 3.1 Explain the concept of 

biodiversity 

3.2 State the importance 

of biodiversity in 

tropical rainforests. 

• Explain biodiversity and 

its importance to 

environmental 

management e.g. in 

tropical rainforest. 

Text 

materials 

Internet 

Journals 

 

3.1 Identify biodiversity 

and its importance 

population growth 

e.g. in tropical rain 

forests. 

• Identify biodiversity 

and its importance 

population growth 

e.g. in tropical rain 

forests. 

Reports 

Policy 

documents 

Maps 

Audio 
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3.3 List the causes and 

consequences of 

reduced biodiversity in 

this biome. 

 

3.4 Define the concept of 

environmental 

sustainability. 

 

3.5  Evaluate a management 

strategy at a local or 

national scale designed to 

achieve environmental 

sustainability. 

 

3.6  Define Urbanization 

 

 

3.7 Explain the Pull and Push 

factors 

• Examine  the causes and 

consequences of 

reduced biodiversity in 

this biome. 

 

• Explain the concept of 

environmental 

sustainability and its  

importance. 

 

• Evaluate a management 

strategy at a local or 

national scale designed 

to achieve 

environmental 

sustainability of 

sustainability. 

 

• Explain Urbanization and 

its significance in 

environmental 

management . 

 

• Explain the Pull and 

Push factors. 

 

3.2 Identify population 

dynamics. 

 

3.3 Identify policies on 

biodiversity. 

 

3.4 Identify the effects of 

urbanization in 

population growth. 

 

• Illustrate dynamics 

of population. 

 

• Study Policies on 

biodiversity. 

 

• Analyze 

consequences of 

urbanization in 

population growth. 

Visuals 
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3.8 Outline Population 

trends and patterns 

3.9 Analyse natural increase, 

and mortality in relation to 

population growth. 

 

3.10 State consequences 

of urbanization 

3.12 Outline weather 

patterns in Nigeria 

• Explain  Population 

trends and patterns. 

 

• Analyse natural 

increase, and mortality 

as it relates to 

population growth. 

 

• Explain consequences of 

urbanization 

 

• Explain weather 

patterns in Nigeria 

 

 

 

GENERAL OBJECTIVES 4.0 APPRECIATE THE RELEVANCE OF GEOGRAPHY IN ANALYSING CONTEMPORARY ENVIRONMENTAL      

MANAGEMENT ISSUES AND CHALLENGES 

 4.1 State the causes of 

soil degradation. 

 

4.2 Outline the 

environmental 

consequences of soil 

degradation  

• Explain the causes of soil 

degradation. 

 

• Outline the 

environmental 

consequences of soil 

degradation. 

Text 

materials 

Internet 

Audio 

Visuals 

4.1 Identify various types 

of soil and their uses. 

 

 

4.2 Identify safe practice  

in water resources 

management. 

• Conduct study tours 

for students to 

identify soil type. 

 

• Analyze water 

management 

strategy 

Audio 

Visuals 

Maps 
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4.3 Mention  socio-

economic consequences 

of soil degradation 

 

4.4 State the 

management strategies 

of soil degradation. 

 

4.5 Describe soil 

formation types 

 

4.6  Identify the ways in 

which water is utilized at 

regional scale. 

4.7  Examine the 

environmental and 

human factors affecting 

patterns and trends in 

physical water scarcity 

and economic water 

scarcity. 

• Explore socio-economic 

consequences of soil 

degradation. 

 

• State the management 

strategies of soil 

degradation 

 

• Explain types of soil 

formation. 

 

• Explain water 

management and uses 

at regional scale. 

• Examine the 

environmental and 

human factors affecting 

patterns and trends in 

physical water scarcity 

and economic water 

scarcity. 

 

4.3 Identify natural 

disasters and how to 

manage them. 

 

4.4 Identify how to 

prevent and/or 

control 

environmental 

degradation. 

• Describe Natural 

Disasters and their 

management. 

 

• Guide student to 

identify how to 

prevent and/or 

control 

environmental 

degradation. 
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4.8 State the factors 

affecting access to safe 

drinking water. 

 

4.9 Explain land uses 

and maintenance. 

4.10 Describe some 

natural disasters 

(tsunamis, storm surges, 

erosion, cliff failure). 

 

4.11 Describe how to 

prevent and/or control 

the natural disasters 

mentioned in 4.9. 

• Examine the factors 

affecting access to safe 

drinking water. 

 

• Explain land uses and 

maintenance. 

 

• Explain with examples 

natural disasters 

(tsunamis, storm surges, 

erosion, cliff failure, etc) 

 

• Describe how to prevent 

and/or control the 

natural disasters 

mentioned in 4.9. 

 

Assessment: 

Coursework/ Assignments 10 %; Course test 20 %; Practical 30 %; Examination 40 % 

 

Recommended Textbooks & References: 

(1)  

(2) 
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PROGRAMME:   NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

 

COURSE:    THE EARTH RESOURCES 

 

COURSE CODE:   EMS 211 

 

CONTACT HOURS:  3 HRS 

 

GOAL:  The course is intended to equip the students with basic understanding  

 

 

GENERAL OBJECTIVES:  On completion of this course, students should be able to:  

1.0  Know the importance of Earth’s Resources  

2.0  Know the areas by which natural resources are mismanaged. 

3.0  Know the various methods involved in the management and conservation of Earth’s resources 
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL & SAFETY MANAGEMENT 

COURSE: THE EARTHS RESOURCES COURSE CODE: ESM 211 CONTACT HOURS: 3HRS 

COURSE SPECIFICATION:                        THEORETICAL CONTENT 60% 

   

                     PRACTICAL CONTENTS 40% 

                      

GOAL: 

WEEK Specific Learning Outcome Teachers’ Activities Learning 

Resources 

Specific Learning Outcome Teachers’ Activities Learning 

 Resources 

 GENERAL OBJECTIVE 1.0: KNOW THE IMPORTANCE OF EARTH’S RESOURCES 

1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

 

1.1 Define Earth’s Resources 

 

 

1.2 List the important natural 

resources found below the 

soil 

 

1.3 List  the important natural  

or earth’s resources found 

above the soil  

 

1.4 Describe the important of 

Earth’s resources in Nigeria  

 

1.5 State the roles of Earth’s 

resources in the economic 

improvement of any nation  

 

 

1.6 Mention the differences 

between the renewable 

resources e.g tree crops, 

forest etc. and non-

renewable resources e.g 

• Explain Earth’s Resources 

 

• Explain the important of 

natural resources found 

below the soil 

 

•  Explain  the important 

natural  or earth’s 

resources found above the 

soil  

• Describe the important of 

Earth’s resources in 

Nigeria  

 

• Explain the roles of 

Earth’s resources in the 

economic improvement of 

any nation  

 

• State the differences 

between the renewable 

resources e.g tree crops, 

forest etc. and non-

Marker board,  

 

 

Marker board 

 

 

 

Marker board  

 

 

 

Marker board  

 

 

 

Marker board  

 

 

 

 

 

Marker board 

 

 

 

 

 

1.1 Identify  some  earth 

resources 

 

 

Observe closely some 

resources 

 

 

1.3 Participate in a field trips to 

nearby Agricultural farms and 

forest to see some earth 

resources. 

 

 

 

Observe closely with student 

some  earth resources 

 

 

Observe closely with student 

some  earth resources 

 

 

Take student on  a Field trips 

to nearby Agricultural farms 

and forest to see some earth 

resources. 

 

 

 

 

 

 

 

 

 

 

 

 

Charts 

 

 

 

Chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chart 
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2. 

Petroleum  

 

 

1.7 Define convervation 

 

1.8 Outline the importance of 

conversation for the 

stabilization of earth’s 

resources   

 

 

1.9 Describe the management 

of non- renewable resources 

e.g. Petroleum 

 

 

1.10 Describe the areas where 

renewable resources are 

managed e.g. Agriculture, 

Forestry, land use etc.  

renewable resources e.g 

Petroleum. 

 

 

• Explain convervation 

 

• Explain the importance of 

conversation for the 

stabilization of earth’s 

resources   

 

 

• Explain the management 

of non- renewable 

resources e.g. Petroleum  

 

 

• Explain the areas where 

renewable resources are 

managed e.g. Agriculture, 

Forestry, land use etc.  

 

 

 

 

 

Marker board  

 

Marker board  

 

 

 

 

 

Marker board  

 

 

 

 

Marker board 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Charts  

 

 

 

GENERAL OBJECTIVE 2.0 KNOW THE AREAS BY WHICH NATURAL RESOURCES ARE MISMANAGED  

3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1 Mention the important 

areas where the earth’s 

resources are mismanaged 

e.g. felling of trees, oil 

spillage, land reclamation 

etc.  

 

 

2.2 Describe how the loss of 

organic matter due to 

clearing and frequent 

burning of bush affect 

resources  

 

• State the important 

areas where the 

earth’s resources are 

mismanaged e.g. 

felling of trees, oil 

spillage, land 

reclamation etc.  

 

• Explain how the loss 

of organic matter due 

to clearing and 

frequent burning of 

bush affect resources 

 

Marker board  

 

 

 

 

 

 

 

Marker board  

 

 

 

 

 

2.1 Field trips to areas of 

oil spillage and land 

reclamation. 

 

 

 

2.2  Visitation to a 

nearby eroded areas 

 

 

 

 

 

 

• Field trips to areas of oil 

spillage and land 

reclamation. 

 

 

 

• Visitation to a nearby 

eroded areas  

 

 

 

 

 

 

2.1 Chart 
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4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. 

 

 

 

 

 

 

2.3 Outline the consequences 

of erosion problems in 

depletion of earth’s 

resources  

 

 

2.4 Define leaching  

 

2.5 Mention the effects of 

leaching on our resources 

  

 

2.6 Describe the effects of 

surface compacting and 

overcropping on the 

resources 

 

 

2.7 Outline the problems of 

plants in fresh water 

resources e.g low  oxygen 

tension, inadequate sunlight 

etc.  

 

 

2.8 Outline the problems of       

animals in fresh water 

resources  

 

2.9 Outline the problems of       

plants in brackish water 

resources e.g. problem of 

buoyance etc 

 

 

2.10 Outline the problems of       

animals in brackish water 

resources e.g. problem of 

water current, salinity, 

•  Explain the 

consequences of 

erosion problems in 

depletion of earth’s 

resources  

 

•  Explain leaching  

 

• Explain the effects of 

leaching on our 

resources  

 

• Explain the effects of 

surface compacting 

and overcropping on 

the resources. 

 

• Explain the problems 

of plants in fresh 

water resources e.g 

low  oxygen tension, 

inadequate sunlight 

etc.  

 

• Explain the problems 

of  animals in fresh 

water resources 

 

• Explain the problems 

of  plants in bracket 

water resources e.g. 

problem of buoyance 

etc. 

 

• Explain the problems 

of   animals in 

brackish water 

resources e.g. problem 

Marker board 

 

 

 

 

 

Marker board 

 

Marker board 

 

 

 

Marker board   

 

 

 

 

Marker board  

 

 

 

 

 

Marker board 

 

 

 

Marker board  

 

 

 

 

Marker board 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

2.3 Field trips  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Field trips  

 

 

 

 

 

 

Field trips  

 

 

 

 

Field trips  

 

 

2.4 Chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Charts  
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6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wave action  etc 

 

 

 

2.11Outline the problems of 

organisms in the savannah 

e.g. draught, poor soil, fires 

etc.  

 

 

2.12 Describe the 

consequences of oil spillage 

on earth’s resources  

 

 

2.13 State the effects of over-

exploitation of minerals on 

other resources 

 

 

2.14 Define Pollution  

 

 

2.15 List types of pollution 

viz: air, water and land 

pollution 

 

 

2.16 Explain how each types of 

pollution in 2.15 above 

affects earth’s resources  

 

 

2.17 Define Refuse 

 

2.18 Narrate how improper 

refuse disposal affect the 

earth’s resources  

 

of water current, 

salinity, wave action  

etc. 

 

• Explain the problems 

of organisms in the 

savannah e.g. draught, 

poor soil, fires etc.. 

 

•  Explain  the 

consequences of oil 

spillage on earth’s 

resources. 

 

• Explain the effects of 

over-exploitation of 

minerals on other 

resources. 

 

•  Explain Pollution. 

 

 

• Explain types of 

pollution viz: air, 

water and land 

pollution. 

 

• Explain how each 

types of pollution in 

2.15 above affects 

earth’s resources. 

 

• Explain Refuse . 

 

•  Explain how 

improper refuse 

disposal affect the 

earth’s resources. 

Marker board  

 

 

 

 

Marker board  

 

 

 

 

Marker board  

 

 

 

 

Marker board  

 

 

Marker board  

 

 

 

 

Marker board  

 

 

 

 

Marker board  

 

Marker board  

 

 

 

 

Marker board 

 

Marker board  

 

 

 

2.4 Field trips  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Field trips 

 

 

 

 

 

 

 

 

Field trips  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Charts   

 

 

 

 

Charts 

 

 

 

Charts   
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7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.19 Define Sewage  

 

2.20 Narrate how improper 

sewage disposal affect 

earth’s resources  

 

2.21 Explain the consequences 

of land reclamation on 

earth’s resources 

 

 

 

 

2.22 Outline the problems of 

retrieving, processing, and 

transportation of resources 

in developing countries  

 

 

 

2.23 Describe the effects of 

felling of trees on earth’s 

resources  

 

2.24 Describe the effects of 

flooding on resources  

 

• Explain sewage. 

 

• Explain how improper 

sewage disposal affect 

earth’s resources. 

 

• Explain the 

consequences of land 

reclamation on earth’s 

resources. 

 

 

•  Explain  the problems 

of retrieving, 

processing, and 

transportation of 

resources in 

developing countries. 

 

• Explain the effects of 

felling of trees on 

earth’s resources 

 

•  Explain the effects of 

flooding on resources 

 

 

Marker board  

 

 

 

Marker board  

 

 

 

 

 

Marker board  

 

 

 

Marker board  

 

 

 

 

 

 

 

 

2.4 Field trips to any 

flooded area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Field trips to any flooded area 

                                                                            

GENERAL OBJECTIVE 3.0 Know the various methods involved in the management and conservation of earth’s resources  

 

8. 

 

 

 

 

 

 

 

3.1 Describe how the non-

renewable resources e.g. 

Diamond, Gold, Silver, 

Petroleum etc are 

conserved  

 

 

3.2 Explain ways of managing 

• Explain how the non-   

renewable resources 

e.g. Diamond, Gold, 

Silver, Petroleum etc 

are conserved  

 

 

• Explain ways of 

Marker board 

 

 

 

 

 

 

Marker board 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Charts  
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9. 

 

 

 

 

 

 

 

 

 

 

 

10. 

 

 

 

 

 

 

 

 

 

 

 

11. 

 

 

 

 

 

 

Agriculture 

 

3.3 Describe various ways of 

managing forestry 

 

3.4 Describe various ways 

involved in the land use 

 

 

3.5 Describe methods in 

conserving and renewing 

soil fertility  

(a) Conservation of humus 

(organic matter viz –

managing shifting 

cultivation, crop rotation 

(b) Prevention of soil erosion 

(c) Conservation of water etc. 

 

 

3.6 Explain ways involved in 

proper refuse disposal 

 

 

3.7 Describe the various ways 

for proper sewage disposal 

 

 

 

 

 

 

 

 

 

 

3.8 Describe various ways 

involved in the control of 

environmental pollution. 

managing Agriculture. 

 

• Explain various ways 

of managing forestry 

 

•  Explain various ways 

involved in the land 

use. 

 

•  Explain methods in 

conserving and 

renewing soil fertility 

(a) Conservation of 

humus (organic matter 

viz –managing shifting 

cultivation, crop 

rotation  

(b) Prevention of soil 

erosion 

(c) Conservation of water 

etc. 

 

 

• Explain ways 

involved in proper 

refuse disposal 

 

• Explain the various 

ways for proper 

sewage disposal 

• Nn 

• nn 

 

 

 

 

 

• Explain various ways 

 

 

Marker board 

 

 

 

 

 

 

Marker board 

 

 

 

 

 

 

 

 

 

 

 

Marker board 

 

 

 

Marker board 

 

 

 

Marker board 

 

 

 

Marker board 

 

 

 

Marker board 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Visitation to farms where 

shifting cultivation and crop 

rotation are practiced  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Visit to places where earth’s 

resources are processed  
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12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.9 Describe methods involved 

in retrieving resources 

 

 

3.10 Explain methods of 

processing various 

resources such as rice, palm 

oil, petroleum etc.  

 

 

3.11 Describe the various 

methods of transportation 

of resources. 

 

 

3.12 Describe the methods of 

checking flooding of earth’ 

resources. 

 

3.13 Describe various ways of 

checking land reclamation. 

 

 

3.14 Describe the process of 

reforestation. 

 

3.15 State the importance of 

enacting laws to punish any 

person that depletes earth’s 

resources   

involved in the 

control of 

environmental 

pollution. 

 

• Explain methods 

involved in retrieving 

resources. 

 

•  Explain methods of 

processing various 

resources such as rice, 

palm oil, petroleum 

etc.  

 

•  Explain the various 

methods of 

transportation of 

resources. 

 

• Explain the methods 

of checking flooding 

of earth’ resources. 

 

•  Explain various ways 

of checking land 

reclamation. 

 

•  Explain the process 

of reforestation. 

 

•  Explain the 

importance of 

enacting laws to 

punish any person that 

depletes earth’s 

resources  

 

 

 

 

Marker board 

 

 

 

 

Marker board 

 

 

 

Marker board 

 

 

 

Marker board  

 

 

Marker board 
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PROGRAMME:    ENVIRONMENTAL AND SAFETY MANAGEMENT 

 

MODULE:    THE ATMOSPHERE 

 

COURSE CODE:   ESM 212 

 

GOAL: This course is intended to enable the student have sound knowledge in the earth’s atmosphere and the 

environmental problems associated with atmosphere. 

 

CONTACT HOURS:  3HRS 

 

GENERAL OBJECTIVES:  At the end of this course, the students should be able to: 

1. Understand the atmosphere and its evolution. 

2. Know the structure and composition of the atmosphere 

3. Understand the atmospheric processes 

4. Understand the ozone layer and the problems associated with ozone layer depletion. 

5. Understand the issues related to climate change. 
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

MODULE: THE ATMOSPHERE COURSE CODE: ESM 212 CONTACT HOURS: 3HRS 

GOAL: This course is intended to enable the student have sound knowledge in the earth’s atmosphere and the environmental problems associated 

with atmosphere. 

COURSE SPECIFICATION:                                                                            THEREOTICAL CONTENTS  60% PRACTICAL CONTENTS 40% 

WEEKS SPECIFIC LEARNING OUTCOME TEACHERS/ STUDENT 
ACTIVITIES 

LEARNING RESOURCES SPECIFIC LEARNING 
OUTCOME 

TEACHERS/ STUDENT 
ACTIVITIES 

LEARNING 
RESOURCES 

 GENERAL OBJECTIVE:  UNDERSTAND THE ATMOSPHERE AND ITS EVOLUTION 

 1.1 Define the Atmosphere 
 

1.2 Enumerate the 
evolution of the earth’s 
atmosphere 
 

1.3 Describe the 
atmosphere from the 
earth’s surface to about 
200km above the 
earth’s surface. 

• Explain the atmosphere. 
and the evolution of the 
earth’s atmosphere. 
 
 
 

• Describe the atmosphere 
from the earth’s surface 
to about 200km above 
the earth’s surface. 

Textbooks , Journal, 
Internets, Laptop, 
Whiteboard, 
Projector, Lecture 
note 

1.1 Identify the 
constituents of 
the at evolution 
of the 
atmosphere. 
 

1.2 Describe the 
evolution of the 
atmosphere. 

• Lead a class 
discussion of  the 
atmosphere and 
the spheres of the 
atmosphere 
 

• Describe the 
evolution of the 
atmosphere 

Textbooks , Journal, 

Internets, Laptop, 

Whiteboard, 

Projector, Lecture 

note 

GENERAL OBJECTIVE 2.0: UNDERSTAND THE STRUCTURE AND COMPOSITION OF THE ATMOSPHERE 

 2.1 Describe the structure 
of the atmosphere. 

 
 
 
2.2 Mention the 

constituents of the 
atmosphere 

 

• Explain the following 
terms 
- Biosphere 
- Troposphere 
- Mesosphere 
- Stratosphere 
- Thermosphere. 

 

• Enumerate the 

Textbooks , Journal, 
Internets, Laptop, 
Whiteboard, 
Projector, Lecture 
note 
 
 
 
 

2.1 Differentiate 
between the 
following 
- Biosphere 
- Troposphere 
- Mesosphere 
- Stratosphere 
- Thermosphere 
 

Distinguish between 
the different spheres 
of the atmosphere 
listed in 2.1. 
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2.3 Enumerate the 

deleterious effects of 
surplus or deficits of 
key constituents of the 
atmosphere. 
 

2.4 Identify issues that 
relate specifically to 
troposphere such as 
pollution 
 
 

2.5 Describe the role played 
by each constituent  of 
the atmosphere 

constituents of the 
atmosphere at each 
level. 

 

• Explain the deleterious 
effects of surplus or 
deficits of key 
constituents of the 
atmosphere. 
 

•   Discuss issues that relate 
specifically to troposphere 
such as pollution. 

 
 
 

• Discuss the role played by 
each constituent of the 
atmosphere 
 
 

 
Beakers, water, 
thermometers, 
Electric kettles, 
refrigerators etc 

2.2 Enumerate 

constituents of 

troposphere (carbon 

dioxide, water vapour 

gas, sulfur dioxide, 

methane, bad ozone) 

2.3 Identify the  
significance of 
troposphere as level of 
occurrence of weather 
and pollution and the 
role played by each 
constituent. 
 

2.4 Describe how 
weather formation 
and pollution occur in 
troposphere. 
 
2.5 Observe the 
process of 
condensation when 
cold bodies or air 
come in contact with 
warm air. 
 
2.6 Relate the 
process in 2.5 to 
cloud formation and 
rainfall in 
troposphere. 

Enumerate 

constituents of 

troposphere (carbon 

dioxide, water vapour 

gas, sulfur dioxide, 

methane, bad ozone)  

Lead class discussion 
on the significance of 
troposphere as level of 
occurrence of weather 
and pollution and the 
role played by each 
constituent. 
 

Describe how 
weather formation 
and pollution occur 
in troposphere. 
 
 
Demonstrate how cold 
bodies or air coming 
into contact with warm 
air lead to 
condensation. 
 
Relate the above 
process of 
condensation i.e. 
(meeting of cold bodies 
or air with warm air) to 
cloud formation and 
rainfall in troposphere. 
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PROGRAMME:  NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL & SAFETY MANAGEMENT.  

MOULDE:   POPULATION AND CONSUMPTION  

COURSE CODE:  EMS 213  

CONTACT HOURS:  3 HRS 

GOAL:  This module is intended to impact sound knowledge of the problem associated with unsustainable population 

growth and unsustainable consumption, their relationship, and their impact to the environment.  

 

GENERAL OBJECTIVE: On completion of this module the student will be able to: 

1. Understand the concept of population, its global distribution and terminologies associated with population.      

2. Understand the factors affecting the population growth or size and the reason for changes in population size.. 

3. Know about consumption and unsustainable consumption. 

4. Understand the relationship between population, consumption and the environment and relate it to the situation in Nigeria.  

5. Devise solutions to unsustainable population growth and consumption.   
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL & SAFETY MANAGEMENT  

COURSE:  POPULATION AND CONSUMPTION  COURSE CODE: 

EMS 213   

CONTACT HOURS: 3HRS 

GOAL.: This module is intended to impact sound knowledge of the problem associated with unsustainable population growth and 

unsustainable consumption, their relationship, and their impact to the environment. 

THEORTECAL CONTENT 60% PRACTICAL CONTENT 60% BV 

Week Specific Learning 

Outcome  

Teachers’ Activities  Learning 

Resources  

Specific Learning 

Outcome  

Teachers’ Activities Learning 

Resources  

 GENERAL OBJECTIVE 1.0: : Understand the concept of population, it’s  global distribution and terminology associated with population 

 

 

1 

- 

 

4 

1.1 Explain the concept of 

population. 

1.2 Identify the terms 

used  in population 

• Population  
• Over population  
• Life expectancy 
• Fertility  
• Tabulation of the 

global population 
distribution.   

i. The teacher is to 

explain the following 

terms 

• Population  
• Over population  
• Life expectancy 
• Fertility  
• Tabulation of the 

global population 
distribution.   

Laptop  

White board  

Text book  

Internet  

Projector 

Lecture note   

1.1 Define the 

following 

terminologies 

associated with 

population such as:  

✓ Population  
✓ Over population  
✓ Life expectancy 
✓ Fertility   

 
 
 
 

• Define the 

following 

terminologies 

associated with 

population such 

as:  

✓ Population  
✓ Over population  
✓ Life expectancy 
✓ Fertility   

 
 
 

White- board  

Laptop/inter

net  

Text books  

Projector 

Tutorial 
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1.3 Participate in the 

class discussion on 

the population 

growth over the 

centuries. 

 

1.4 State Malthusian 

theory on 

population 

 

1.3 Describe the global 

distribution of 

population based on 

the following areas: 

- Continent  
- Country (first 10 
most populace 
nation).  

 

• Lead class 
discussion on the 
population 
growth over the 
centuries  
 

• Expantiate on the 
Malthusian 
(theory on 
population). 
 

• Describe the 
global 
distribution of 
population based 
on the following 
areas: 
- Continent  
- Country (first 10 
most populace 
nation).  

 2.0 Understand the factors affecting population growth or size and the reasons for charges in population size.   
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5-8 

wks 

2.1 Define the following 

terms in relation to  

population growth: 

    -  Immigration 

   -  Emigration  
  -  Natality  
   -  Mortality  
 

2.2 State the factors 

effecting population 

growth . 

2.3 Identify factors in 2.2 

that positively affect 

population growth and 

also, those that have 

negative effect 

2.3 List the reasons for 

population growth     

• Explain how to control 

population growth. 

 

 

• Explain the dangers 

accompanying 

overpopulation in a 

given community. 

• Explain the following 

terms:  

       -  Immigration 

       -  Emigration  

       -  Natality  

       -  Mortality  

 

• Explain the factors 

effecting population 

growth . 

• Explain factors that 

positively affect 

population growth 

and also, those that 

have negative effect. 

• Explain the reasons 

for population growth  

 

• Explain how to 

control population 

growth. 

 

• Explain the dangers 

accompanying 

overpopulation in a 

given community. 

 2.1 Describe 

urbanization and 

urban immigration in 

relation to population 

size . 

 

2.2 Identify the factors 

effecting population 

growth . 

2.3 Descibe factors 

identified in 2.2 that 

positively affect 

population growth and 

also, those that have 

negative effect. 

2.4 Identify the 

dangers accompanying 

overpopulation in a 

given community. 

2.5 Describe how to 

control excessive 

population growth. 

 

Describe 

urbanization and 

urban immigration in 

relation to 

population size  

 

Identify the factors 

effecting population 

growth . 

Identify factors in 2.2 

that positively affect 

population growth 

and also, those that 

have negative effect  

• Explain the 

dangers 

accompanying 

overpopulation in a 

given community. 

 

• Profer solutions to 

curtail 

unsustainable 

population growth.   
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 GENERAL OBJECTIVE 3.0: UNDERSTAND THE RELATIONSHIP BETWEEN POPULATION, CONSUMPTION AND THE 

ENVIRONMENT USING NIGERIA AS A CASE STUDY.   

 

 

 

 

9.13  

3.1 Explain consumption 

and unsustainable 

consumption and their 

impact in the community. 

 

 

3.2 . Explain the solutions 

to unsustainable 

population growth and 

consumption . 

3.3 State the general 

effects of effective control 

of unsustainable 

• Explain  the impacts 

associated with 

unsustainable 

population growth 

and unsustainable 

consumption in the 

community. 

• Explain the solutions 

to unsustainable 

population growth 

and consumption . 

• Explain the general 

effects of effective 

control of 

Student 

should relate 

the 

relationship 

between 

unsustainable 

population 

and 

unsustainable 

consumption 

and relate it 

to the 

situation in 

Nigeria. 

3.1 Identify solutions 

to unsustainable 

population growth and 

unsustainable 

consumption using 

Nigeria as a case 

example.  

• Lead class 

discussion on 

solution to 

unsustainable 

population growth 

and unsustainable 

consumption using 

Nigeria as a case 

example. 
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population growth and 

consumption in the 

community. 

3.4 Explain the 

relationship between 

population, consumption 

and the environment   

unsustainable 

population growth 

and consumption in 

the community. 

• Explain the 

relationship between 

population, 

consumption and the 

environment   
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ENVIRONMENTAL HAZARDS  

 

(YET TO BE COECTED FROM PROFESSOR ODIETA  - Consultant) 
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PROGRAMME:  NATIONAL INNOVATION DIPLOMA (NID)   IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

MODULE:    ENVIRONMENTAL POLLUTION 

COURSE CODE:   ESM 215 

 

GOAL: This module is intended to educate students on how human activities cause degradation and adverse 

impacts on the air, water and land, which are the Earth’s natural resources. 

 

CONTACT HOURS:  2HRS 

 

GENERAL OBJECTIVES:  on completion of this module, the students will be able to: 

1.0 Understand the concepts and economics of environmental pollution. 

2.0 K now the sources and pollutants, their types and routes of entry into the various compartments of the 

environment. 

3.0 Understand the deleterious biological effects of pollutants on living organisms. 
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

MODULE: ENVIRONMENTAL POLLUTION COURSE CODE: ESM 215 CONTACT HOURS: 2HRS 

GOAL:. This module is intended to educate students on how human activities cause degradation and adverse impacts on the air, water and 

land, which are the Earth’s natural resources. 

COURSE SPECIFICATION:                                                                            THEREOTICAL CONTENTS  60% PRACTICAL CONTENTS 40% 

WEEK SPECIFIC LEARNING OUTCOME TEACHERS’ ACTIVITIES LEARNING 
RESOURCES 

SPECIFIC LEARNING OUTCOME TEACHERS/ STUDENT 
ACTIVITIES 

LEARNING 
RESOURCES 

 GENERAL OBJECTIVE 1.0: UNDERSTAND THE CONCEPTS AND ECONOMICS OF ENVIRONMENTAL POLLUTION  

1. 
 
 
2. 
 
 
 
 
 
3. 

1.1 Appreciate Earth’s 
natural resources and its 
carrying capacities. 
 

1.3 Enumerates the various 
life support systems and 
their functions in nature. 

 
 
1.3   Distinguish 

environmental 
contamination from  

environmental pollution 
 
1.4 Explain the various 

concepts of pollution 
listed below: 

i. Socio-economic concept 
of pollution. 

ii. Political concept of 
pollution. 

Explain Earth’s natural 
resources and its carrying 
capacities. 
 
Give examples of life 
support system e.g. 
oxygen support system 
equipment. 
 
Explain the functions of 
oxygen support system 
equipment 
 
Explain the differences 
between environmental 
contamination and  
environmental pollution 
 
Explain the various 
concepts of pollution and 
trans-frontier pollution 

Textbooks, 
Journals, 
Tutorial, 
Projector, 
Internet, 
Lecture note 

1.1 Describe the concept of 
pollution. 
 

1.2 Students should 
understand the history of 
pollution studies at the 
global and national 
levels. 

Student to list out the 
natural resources. 
 
Allow student to 
contribute. 
 
Differentiate 
contamination from 
pollution 

Textbooks, 
Projector, 
Journals, 
Internet 
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iii. Scientific concept of 
pollution. 

problems-politics and 
solution case studies 
listed in 1.4. 
 

 GENERAL OBJECTIVE 2.0: KNOW THE SOURCES AND POLLUTANTS, THEIR TYPES AND ROUTES OF ENTRY INTO THE VARIOUS COMPARTMENRS OF THE 

ENVIRONMENT. 

4. 
 
 
 
 
 
 
5. 
 
 
 
 
6. 
 
 
 
7 
 
 
 
 
 
8. 

2.1 Name the sources of 
pollutants such as. 

i. Natural origin e.g.       
Earthquakes, volcanic 
eruptions and landslides 
spewing out toxic gases, 
etc 
 

ii. Anthropogenic origin e.g. 
Toxic gases release from 
exhaust of vehicles, 
pumping of untreated 
wastewater into receiving 
waster bodies. 
 

2.2    Enumerate the types of 
pollution viz: 
  -   Air pollution,  

          -   water pollution,  
  -  Land pollution and 

          -   Noise Pollution. 
 
2.3   Describe major pathways 

and fate of pollutants on 
various compartments of 
the environment 

Explain various sources 
of pollutants listed in 2.1 
 
 
 
 
 
Explain the origin of 
Anthropogene as it affect 
the environment. 
 
 
 
 
Describe various types of 
pollutants listed in 2.2. 
 
Give examples of 
pollutants generated 
from the four types of 
pollution in 2.2. 
 
Explain major pathways 
and fate of pollutants on 
various compartments of 
the environment. 

Textbooks, 
Projector, 
Chalk 
 
 
 
 
Textbooks, 
Projector, 
Chalk 

2.1 Identify transboundary 
nature of pollutants  
 

2.2 Describe the world as a 
global village, in which 
pollutant circulation is 
unavoidable and can cut 
across t many regions. 

 

2.3 .Use scientific 
instruments to measure 
air, land and water 
pollution parameters 

Explain the transboundary 
nature of pollutants and a 
 
Demonstrate the 
circulation of pollutants 
across different regions of 
a given environment. 
 
 
 
Demonstrate the use of 
appropriate scientific 
instruments to measure  
air, land and water 
pollution parameters. 

Textbooks, 
Projector, 
Journals, 
Internet 
 
 
 
 
Textbooks, 
Projector, 
Journals, 
Internet 
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GENERAL OBJECTIVE: 3.0: To understand the deleterious biological effects of pollutants on living organisms.  

9. 
 
 
 
10. 
 
 
11. 
 
 
12. 
13. 

3.1 Enumerate specific priority 
pollutants and their 
environmental and health 
impacts, such as: 

i. Crude oil exploration and 
exploration in the Niger Delta 
area of Nigeria. 

ii. Mining of earth’s minerals.. 
iii. Noise and Air pollution during 

manufacturing processes.  
iv. Agrochemicals/pesticides. 
v. Solid wastes  

vi. sewage 

4.1 Describe the specific 
priority pollutants and their 
environmental and health 
impacts on living organisms. 
These pollutants vvvvvvv 
are:. 

i. Crude oil exploration and 
exploration in the Niger 
Delta area of Nigeria. 

ii. Mining of earth’s minerals. 
iii. Noise and Air pollution 

during manufacturing 
processes.  

iv. Agrochemicals/pesticides. 
v. Solid wastes  

vi. sewage 

 
Textbooks, 
Tutorial, 
Internet, 
Lecture note 

3.1 Industrial visits 
to polluted sites. 
 
 
 
3.2 Carry out 

critical 
evaluation of 
extent of 
pollution in the 
visited site. 

Sketch the polluted 
site and support it 
with photographs 

Textbooks, 
Projector, Journals, 
Internet 

 

ASSESSMENT METHODS 

 

 

LIST OF TEXTBOOKS 

a) 

b) 

c)
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PROGRAMME:  NATIONAL INNOVATION DIPLOMA (NID)   IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

MODULE:     HYGIENE IN HUMAN LIFE  

COURSE CODE:   ESM 216 

 

GOAL: This module is intended to educate students on how human activities cause degradation and adverse 

impacts on the air, water and land, which are the Earth’s natural resources. 

 

CONTACT HOURS:  2HRS 

 

GENERAL OBJECTIVES:  on completion of this module, the students will be able to: 

1.0 Understand hygiene in human life . 

2.0 Understand the health aspect of water supplies for drinking purpose  

3.0 Understand home and everyday life hygiene. 
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ROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

MODULE: HYGIENE IN HUMAN LIFE COURSE CODE: ESM 216 CONTACT HOURS: 3HRS 

GENERAL OBJECTIVE:  UNDERSTAND HYGIENE IN HUMAN LIFE 

COURSE SPECIFICATION:                                                THEREOTICAL CONTENTS  60% PRACTICAL CONTENTS 40% 

WEEK SPECIFIC LEARNING 
OUTCOME 

TEACHERS’ ACTIVITIES LEARNING 
RESOURCES 

SPECIFIC LEARNING 
OUTCOME 

TEACHERS/ STUDENT 
ACTIVITIES 

LEARNING 
RESOURCES 

1. 
 
 
 
 
2. 
 
 
 
 
3. 
 
 
 
 
 
4. 

1.1 Define hygiene 
 

1.2 Describe different 
kinds  of Hygiene. 
 

1.3 Enumerate the 
importance of Hygiene 
 

1.4 Explain what is 
Environmental 
Hygiene and Personal 
Hygiene. 

 

 
1.5 Distinguish between 

Industrial Hygiene and 
personal Hygiene 
 

1.6 Explain what 
infectious disease 
means 
 

Define hygiene 
 
Explain various 
categories/kinds of hygiene 
 
Explain the importance of 
hygiene to living organisms. 
 
Explain environmental and 
personal hygiene 
 
 
 
 
 
Explain the differences 
between industrial hygiene 
and personal hygiene. 
 
Explain different kinds of 
diseases associated with 
human life viz. infectious and 
non-infectious diseases. 
 

Projector, 
Textbook, 
Tutorial, Internet 
Notes, Group 
discussion, Journal 

1.1 Identify safe practices 
of personal and 
environmental hygiene. 
 
 
 

1.2 Differentiate between 
infectious and non-
infectious diseases. 

 
 
1.3 Identify causes of 

infectious and 
infectious diseases and 
how to control them. 

Describe safe practices of 
personal and 
environmental hygiene. 
 
 

 
Differentiate between 
infectious ad non-
infectious diseases. 
 
 
Identify causes of 
infectious and infectious 
diseases and how to 
control them 
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1.7 Explain the most 
effective ways to 
prevent the spread of 
infectious diseases 
 

1.8 Enumerate different 
categories of diseases 
that are commonly 
associated with 
human health. 
 

1.9 Describe the curative 
measures to tackle 
infectious disease with 
respect to their 
categories 

Give examples of infectiou 
and non-infectious diseases 
and their causes. 
 
Explain the most effective 
ways to prevent the spread 
of infectious diseases. 
 
Explain different categories 
of diseases that are 
commonly associated with 
human health. 

 
Explain the curative 
measures to tackle infectious 
disease with respect to their 
categories 

GENERAL OBJECTIVE 2.0: TO UNDERSTAND THE HEALTH ASPECT OF WATER SUPPLIES FOR DRINKING PURPOSE 

5. 
 
 
 
 
 
 
 
 
 
 
7. 
 
 

2.1 Explain the need to 
maintain Healthy 
aspects of water 
supplies 
 

2.2 Describe the ways in 
which water supplies 
affect Health. 
 
 

2.3 Explain the 
classification of water 
related infections 

 

Explain the fundamental 
basis in maintaining Healthy 
aspect in water supply. 
 
 
Describe the ways in which 
water supplies affect Health. 
 
 
 
Explain the classification of 
water related infections 
 

 

 2.1 Describe the ways in 
which water supplies 
affect Health. 
 
2.2 Identify various 
classes of water related 
infections namely: 
- water born diseases. 
- water washed diseases 
- water base diseases 
- water  related insect  
   vector diseases 
 

 

Describe the ways in 
which water supplies 
affect Health. 
 

Identify various classes 
of water related 
infections namely: 
- water born diseases. 
- water washed 
diseases 
-  water base diseases 
- water  related insect 
vector diseases 
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8. 
 
 
 
 
 
 
 
9. 

2.4 List water borne 
diseases. 

 

 
2.5 List water washed 

diseases and how to 
control them. 
 

2.6 List water base 
diseases and how to 
control them. 

 
 
2.7 Describe water 

related insect vectors 
of disease 
 

2.8 Define sanitation 
 

2.9 Explain 
environmental 
sanitation 
 

2.10 Mention individual 
role to make 
environment 
healthier for living 
 

2.11 Describe proper 
sanitary disposal of 
garbage or refuse in 
homes. 

Explain water borne 
diseases laying emphasis 
on how to control them. 
 
 
Explain water washed 
disease emphasizing 
their causes and control. 
 
Explain water base 
disease, their causes and 
control. 

 

Describe water related 
insect vectors of disease 

 
 
     Define sanitation 
 

Explain environmental 
sanitation 

 
 
Explain the role of individual 
citizen in making the state of 
the cleaner, tidier and 
healthier 
 
Describe safe methods of 
sanitary disposal of garbage 
or refuse in homes. 
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2.12 Give reasons for 
water treatment 
from varied  sources 
of water. 
 

2.13 Enumerate the 
sources of water 
available in the 
planet  of the earth 
  

2.14 Identify the effects  
of poor sanitation on 
the environment. 
 

2.15 Describe the 
programme(s) that 
can be adopted to 
have good sanitation 
on the environment  

Explain the need to treat 
water for drinking purpose  
 
 
 
Explain the sources of water 
available in the planet of the 
earth. 
 
 
Describe the effects of poor 
sanitation on the 
environment. 
 
Describe the programme(s) 
that can be adopted to have 
good sanitation on the 
environment 

 GENERAL OBJECTIVE 3.0: UNDERSTAND HOME AND EVERYDAY LIFE HYGIENE 

10. 3.1 Explain the reason 
behind washing of 
hands with water and 
detergent 
 

3.2 Describe the 
standards of hygiene 
set (quality 
assurance) for the 
preservation of 
Health e.g. in 
manufacturing 

Give reasons for washing of 
hands with water and 
detergent. 
 
 
Illustrate  why quality 
assurance is importance in 
manufacturing industries 
such as food, cosmetic, 
pharmaceutical 
 
 

 4.1 Identify the reasons 
behind washing of 
hands with water and 
detergent 
 

3.9 Describe the standards 
of hygiene (set quality 
assurance) for the 
preservation of Health 
e.g. in manufacturing 
industries, Food, 
Pharmaceutical, 

Guide student to identify 
the reasons behind 
washing of hands with 
water and detergent 
 
3.5 Set quality 

assurance for the 
preservation of 
Health e.g. in 
manufacturing 
industries, Food, 
Pharmaceutical, 
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industries, Food, 
Pharmaceutical, 
Cosmetical and other 
products. 
  

3.3 Explain the 
procedures of 
maintaining quality in 
variety of domestic 
activities, e,g 
cooking. 
 

3.4 Enumerate the main 
sources of infection 
at homes. 
 

3.5 List the main 
highways for the 
spread of germ in the 
home. 
 
 

3.6 Define  germ. 
 

3.7 Explain good home 
hygiene 
 

3.8 Mention different 
kinds of procedure to 
eliminate pathogens 
from critical surfaces-
Hygienic cleaning. 
 

 
Ask student to mention 
various sources of infection 
at home 
 
Explain the procedures of 
maintaining quality in variety 
of domestic activities, e,g 
cooking. 
 
 
 
Enumerate the main sources 
of infection at homes. 
 
 
Explain how infection can 
spread in the home 
emphasizing the main 
highways for spread of germs 
in the home. 
 
Give the definition of germ 
 
 Explain good home hygiene 

 
 

Explain ways of eliminating 
pathogens from critical 
surfaces i.e. hygienic 
cleaning. 
 

Cosmetical and other 
products. 
 

3.3 Identify the main 
sources of infection at 
homes. 
 

3.4 Identify the main 
highways for the spread 
of germ in the home. 

 

Cosmetical and 
other products. 

 
Enumerate the main 
sources of infection 
at homes. 
 
Enumerate the main 
highways for the 
spread of germ in 
the home. 
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL & SAFETY MANAGEMENT 

COURSE: ECOLOGY/ ECOLOGYCAL SYSTEM COURSE CODE: ESM 217 CONTACT HOURS: 

3HRS 

COURSE SPECIFICATION:                        THEORETICAL CONTENT 60% 

   

                     PRACTICAL CONTENTS 40% 

                      

GENERAL OBJECTIVE : 

At the end of the course, the students should be able to 

1. Know the various ecological terminologies and types of habitats 

2. Understand the concept of succession 

3. Understand the problems confronting organisms in their habitat 

4. Know the concept of population Ecology 

5. Understand the soil as a Ecosystem 

6. Know the pollutants and effect of population on the environment, vegetation and animal life. 

 

 GENERAL OBJECTIVE 1.0 KNOW THE VARIOUS ECOLOGICAL TERMINOLOGIES AND TYPES OF HABITATS 

WEEK Specific Learning Outcome Teacher/Students Activities Learning 

Resources 

Specific Learning Outcome Teachers/Students 

Activities 

Learning 

 Resources 

1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.11 Define Ecology 

 

 

 

 

1.12 Explain habitat,  

Atmosphere, Population, 

Community and 

Ecological system. 

 

 

 

 

1.13 Identify different types 

of habitats e.g. aquatic, 

terrestrial, terrestrial and 

arboreal habitats 

 

• Explain Ecology 

 

 

 

 

1.2 Explain habitat,  

Atmosphere, Population, 

Community and 

Ecological system. 

 

 

 

1.3Explain different types of 

habitats e.g. aquatic, 

terrestrial, terrestrial and 

arboreal habitats 

 

 

Marker board, 

Overhead 

projector films 

 

 

Marker board, 

Overhead 

projector films 

 

 

 

 

 

Marker board, 

Overhead 

projector films 

 

 

a) Identify different types of 

habitats e.g. aquatic, 

terrestrial, terrestrial and 

arboreal habitats 

 

 

 

b) Differentiate between fresh 

water habitat, marine 

habitat and brackish water 

habitat (Estuarine) 

 

 

c) Differentiate between 

forest, savanna and desert  

 

 

 

g) Identify different types of 

habitats e.g. aquatic, 

terrestrial, terrestrial and 

arboreal habitats 

 

 

 

h) Differentiate between fresh 

water habitat, marine habitat 

and brackish water habitat 

(Estuarine) 

 

 

i) Differentiate between forest, 

savanna and desert  

 

1.1 Field to trip to different 

habitats above. 

7.11 Chart 

 

 

 

 

7.12 Chart 

 

 

 

 

 

 

 

7.13 Chart 
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2. 

 

 

1.14 Differentiate between 

fresh water habitat, 

marine habitat and 

brackish water habitat 

(Estuarine) 

 

 

1.15 Differentiate between 

forest, savanna and 

desert  

 

 

 

1.16 Identify various 

vegetational zones of  

Nigeria and Africa 

 

 

1.17 Identify the diagnostic 

features of Mangrove 

forest Tropical rain 

forest, deciduous forest. 

 

 

1.18 Identify the diagnostic 

feature of Guinea 

savannah, Sudan 

savannah and Sahel 

savannah 

 

 

 

1.19 Explain Ecological niche 

 

 

 

 

 

1.4 Explain differences 

between fresh water habitat, 

marine habitat and brackish 

water habitat (Estuarine) 

 

1.5 Explain different between 

forest, savanna and 

desert. 

 

 

1.6 Explain various 

vegetational zones of  

Nigeria and Africa 

 

 

 

 

1.7 Explain the diagnostic 

features of Mangrove 

forest Tropical rain forest, 

deciduous forest. 

 

 

1.8Explain the diagnostic 

feature of Guinea 

savannah, Sudan savannah 

and Sahel            savannah 

 

 

1.9 Explain Ecological niche 

 

‘’ 

 

 

 

1.10Explain the status of 

Terrestrial arthropod e.g. 

wood house by observing 

 

 

Marker board, 

Overhead 

projector films 

 

 

 

Marker board, 

Overhead 

projector films 

 

 

Marker board, 

Overhead 

projector films 

 

 

Overhead 

projector, films 

 

 

 

 

Overhead 

projector, films 

 

 

 

 

 

1.9 Projector, 

films 

 

 

 

 

 

 

d) Identify various 

vegetational zones of  

Nigeria and Africa 

 

 

 

e) Identify the diagnostic 

features of Mangrove forest 

Tropical rain forest, 

deciduous forest. 

 

 

f) Identify the diagnostic 

feature of Guinea savannah, 

Sudan savannah and Sahel 

savannah 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

j) Identify various vegetational 

zones of  Nigeria and Africa 

 

 

 

k) Identify the diagnostic 

features of Mangrove forest 

Tropical rain forest, 

deciduous forest. 

 

 

l) Identify the diagnostic feature 

of Guinea savannah, Sudan 

savannah and Sahel savannah 

 

 

Field to trip to different 

habitats 

 

 

 

 

 

 

1.2 Field to trip to different 

habitats 

 

 

 

 

 

1.3 Field to trip to different 

habitats 

 

 

 

 

1.24 Guide student to identify 

environmental factors and 

 

 

7.14 Chart 

 

 

 

 

 

7.15 Chart 

 

 

 

 

7.16 Chart 

 

 

 

 

7.17 Chart 

 

 

 

 

 

7.18 Chart 

 

 

 

 

 

 

Soil thermometer, 

Psychomotor dry and 

Wet bulb thermometer, 

Rainguage, Sunshine 

recorder, Light meter, 

Meteorological station, 

Anemometer, Wind 

vane, Secchi disc, pH 
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1.20 Describe the status of 

Terrestrial arthropod e.g. 

wood house by 

observing its response to 

light, temperature, 

humidity and gravity 

 

 

1.21 Define Environment 

 

 

 

 

1.22 List environmental 

factors and their effects 

on organisms 

 

 

1.13 Identify the instruments 

used in measuring the 

various environmental 

factors 

its response to light, 

temperature, humidity 

and gravity 

 

 

1.11Explain   Environment 

 

 

 

 

1.12 Explain environmental 

factors and their effects 

on organisms 

 

1.13 Explain the instruments 

used in measuring the 

various environmental 

factors 

1.10 Projector, 

films  

 

 

 

 

 

 

1.11 Projector, 

films 

 

 

 

 

1.12 Projector, 

films 

 

 

 

 

1.13 Projector, 

films 

1.23  Identify  environmental 

factors and their effects on 

organisms 

 

 

 

1.13 Identify the 

instruments used in 

measuring the various 

environmental factors 

 

 

 

 

 

1.7 Measure temperature, light 

intensity, wind evaporation 

rate, relative humidity, 

turbidity etc. using 

appropriate measuring 

instruments. 

 

1.8   

  

 

their effects on organisms 

 

 

 

Guide student to identify the 

instruments used in measuring 

the various environmental 

factors 

 

 

 Field to trip to different 

habitats 

 

Demonstrate how to  measure 

temperature, light intensity, 

wind evaporation rate, relative 

humidity, turbidity etc. using 

appropriate measuring 

instruments. 

meter. 

 

 

 

 

 

 

 

 

 

                                                                           GENERAL OBJECTIVE 2.0 UNDERSTAND THE CONCEPT OF SUCCESSION 
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3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. 

 

 

 

 

2.1 Define Succession 

 

 

 

2.2 Explain Primary 

Succession 

 

 

2.3 Describe factors 

responsible for primary 

bare surface such as strong 

winds, hurricanes, volcanic 

actions etc. 

 

 

2.4 Define Secondary 

Successions 

 

 

2.5 Describe the factors that 

give rise to secondary 

successions 

 

 

2.6 Describe the series of 

communition in succession 

– pioneers, the intermediate 

or transitory communition 

and the climax community 

2.1 1 Explain Succession 

 

 

 

2.2 Explain Primary 

Succession 

 

 

2.3  Explain factors 

responsible for primary 

bare surface such as 

strong winds, hurricanes, 

volcanic actions etc. 

 

2.4.4 Define Secondary 

Successions 

 

 

2.5 Explain the factors that 

give rise to secondary 

successions 

 

 

2.6 Explain the series of 

communition in 

succession – pioneers, the 

intermediate or transitory 

communition and the 

climax community 

 

Audio – visual 

exposures  

 

Field trips.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Marker board 

 

 

 

 

 

 

 

 

Marker board 

2.1Identify the factors 

responsible for 

primary bare surface 

such as strong 

winds, hurricanes, 

volcanic actions etc. 

 

2.2 Idetify the factors 

that give rise to 

secondary 

successions 

 

 

2.6 Identify the series 

of communition in 

succession – 

pioneers, the 

intermediate or 

transitory 

communition and 

the climax 

community. 

 

 

 

 

 

 

 

 

 

 

 

 

2.1 Guide student to identify the 

factors responsible for primary 

bare surface such as strong 

winds, hurricanes, volcanic 

actions etc. 

 

2.2Guide student to identify the 

factors that give rise to 

secondary successions 

 

 

 

 

2.6 Identify the series of 

communition in 

succession – pioneers, the 

intermediate or transitory 

communition and the 

climax community. 

 

 

 

       Conduct field trips to different 

habitats 

2.1 Chart 

 

 

 

2.2 Chart 

 

 

 

2.3 Chart 

 

 

 

 

 

 

 

 

2.4 Chart 

 

 

 

 

 

 

 

2.5 Camera and chart 

 

 

 

 

2.6 Camera and Chart. 
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GENERAL OBJECTIVE 3.0 UNDERSTAND THE PROBLEMS CONFRONTING ORGANISMS IN THEIR HABITAT 

 

5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1 Explain the problems of 

plants living in fresh water 

e.g. the problems of 

buoyancy, inadequate 

sunlight, low oxygen 

tension, reproduction 

 

 

3.2 Explain the problems of 

animals living in fresh 

water, water habitats – the 

problems of buoyancy, 

breathing, feeding, 

reproduction and enemies. 

 

 

3.3 Identify the various 

adaptive features employed 

by plants and animals in 

overcoming their problems 

in fresh water habitats. 

 

 

3.4 State the problems of 

plants living in brackish 

water habitat – problems of 

buoyancy 

3.5 Explain adaptations of 

3.1 Explain the problems of 

plants living in fresh water 

e.g. the problems of 

buoyancy, inadequate 

sunlight, low oxygen 

tension, reproduction 

 

 

3.2Explain the problems of 

animals living in fresh 

water, water habitats – the 

problems of buoyancy, 

breathing, feeding, 

reproduction and enemies. 

 

3.3 Explain the various 

adaptive features employed 

by plants and animals in 

overcoming their problems 

in fresh water habitats. 

 

 

3.4 Explain the problems of 

plants living in brackish 

water habitat – problems of 

buoyancy 

3.5 Explain adaptations of 

mangrove plants – Red 

Marker board 

 

 

 

 

 

 

 

 

 

 

Marker board 

 

 

 

 

 

 

 

 

 

Marker board 

 

 

 

 

 

 

Participate in field trips 

 

3.2 Identify the problems 

of plants living in fresh 

water e.g. the problems 

of buoyancy, 

inadequate sunlight, 

low oxygen tension, 

reproduction 

 

 

3.2 Identify the problems 

of animals living in 

fresh water, water 

habitats – the problems 

of buoyancy, 

breathing, feeding, 

reproduction and 

enemies. 

 

 

 

3.3 Identify the various 

adaptive features 

employed by plants and 

animals in overcoming 

their problems in fresh 

water habitats 

    Organise in field trips 

 

     Show the problems of plants 

living in fresh water e.g. the 

problems of buoyancy, 

inadequate sunlight, low 

oxygen tension, reproduction 

 

 

 

3.2 Show the problems of animals 

living in fresh water, water 

habitats – the problems of 

buoyancy, breathing, feeding, 

reproduction and enemies. 

 

 

 

 

3.3 Guide student to identify the 

various adaptive features 

employed by plants and 

animals in overcoming their 

problems in fresh water 

habitats 

 

3.4 Show the problems of plants 

living in brackish water habitat 

3.1 Camera 

 

 

 

 

 

 

 

 

 

 

3.2 Camera. 

 

 

 

 

 

 

 

 

 

3.3 Camera. 
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6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mangrove plants – Red 

Mangrove and White 

Mangrove 

 

 

 

3.6 Explain the problems of 

animals living in brackish 

water – problems of wave 

action, salinity, water 

current 

 

 

3.7 Describe the adaptation of 

animal communities to life 

in brackish water habitat 

 

 

 

3.8 Explain how poor light 

condition constitute 

problem of organism living 

in tropical rainforest. 

 

 

3.9 Explain how plants in the 

rainforest are adapted to 

solve the problem of poor 

light in rainforest such long 

petioles of plants, climbing 

habit, mosaic arrangement 

of leaves. 

 

 

3.10 Describe the problems of 

organisms in Savannah – 

drought, poor soil, fire, 

seasonal food scarcity and 

shelter. 

Mangrove and White 

Mangrove 

 

 

 

3.6 Explain the problems of 

animals living in brackish 

water – problems of wave 

action, salinity, water 

current 

 

 

3.7 Explain the adaptation of 

animal communities to life 

in brackish water habitat 

 

 

3.8 Explain how poor light 

condition constitute 

problem of organism living 

in tropical rainforest. 

 

 

3.9 Explain how plants in the 

rainforest are adapted to 

solve the problem of poor 

light in rainforest such 

long petioles of plants, 

climbing habit, mosaic 

arrangement of leaves. 

 

3.10 Explain the problem of 

organisms in Savannah – 

drought, poor soil, fire, 

seasonal food scarcity and 

shelter. 

 

3.11Explain the xenomorphic  

features of savannah 

 

 

Marker board 

 

 

 

 

 

 

 

Marker board 

 

 

 

 

 

 

Marker board 

 

 

 

 

 

 

 

Marker board 

 

 

 

 

 

Marker board 

 

 

 

 

 

 

Marker board 

 

3.4 Identify the problems 

of plants living in 

brackish water habitat 

– problems of 

buoyancy 

 

3.5 Identify the problems 

of animals living in 

brackish water – 

problems of wave 

action, salinity, water 

current 

 

3.6 Identify the problems 

of organisms in 

Savannah – drought, 

poor soil, fire, 

seasonal food scarcity 

and shelter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

– problems of buoyancy 

 

3.5 Show the problems of animals 

living in brackish water – 

problems of wave action, 

salinity, water current 

 

 

3.6 Show the problems of 

organisms in Savannah – 

drought, poor soil, fire, 

seasonal food scarcity and 

shelter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 Demonstrate how to measure 

environmental factors 

applying the instruments 

identified above e.g.  

 

 

3.4 Chart 

 

 

 

 

 

 

3.5 Chart  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.9 Chart  
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6. 

 

3.11 Explain the xenomorphic  

features of savannah 

plants 

 

 

3.12 Explain the adaptations of 

plant communities for 

surviving annual grass fires 

–thick bark, vigorous 

regeneration, fire resistant 

seeds, underground 

perennating organs etc  

 

 

 

 

 

3.13 Explain the Physiological 

adaption of savannah 

species – deciduous habit, 

pre rain flushing and 

flowering for life in their 

habitat. 

 

plants 

 

 

3.12 Explain the adaptations 

of plant communities for 

surviving annual grass 

fires –thick bark, vigorous 

regeneration, fire resistant 

seeds, underground 

perennating organs etc  

 

 

 

 

3.13 Explain the Physiological 

adaption of savannah 

species – deciduous habit, 

pre rain flushing and 

flowering for life in their 

habitat. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Marker board 

 

 

 

 

 

 

Marker board 

 

 

 

 

Marker board 

 

 

 

 

 

 

 

3.6Measure environmental 

factors applying the 

instruments identified 

above e.g.  

psychometric for 

measuring humidity, 

Rainguage for 

measuring rainfall , 

light meter for 

determining light 

intensity, Secchi dics 

for determining depth 

of light  penetration 

into pond, anemometer 

for estimating wind 

speed, thermometer 

for  measuring 

temperature, PH meter 

for determining the 

acidity or alkalinity of 

pond or soil. 

       

 

3.7 Participate in a  field 

trip to mangrove forest. 

psychometric for measuring 

humidity, Rainguage for 

measuring rainfall , light meter 

for determining light intensity, 

Secchi dics for determining 

depth of light  penetration into 

pond, anemometer for 

estimating wind speed, 

thermometer for  measuring 

temperature, PH meter for 

determining the acidity or 

alkalinity of pond or soil. 

 

 

 

 

 

 

3.7 Conduct  field trip to 

mangrove forest. 

 

 

 

 

 

 

 

3.10 Chart  

 

 

 

 

 

 

 

3.11 Chart 

 

 

 

 

3.12 Chart 

 

 

 

 

 

 

 

 

 

                                                                GENERAL OBJECTIVE 4.0 KNOW THE CONCEPTS  OF POPULATION 
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7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1 Explain the transact 

sampling technique. 

 

 

4.2 Find Population size 

applying the formula N = 

n X A when  

       N = population size,  

       A = area covered by the 

population: a = average of 

the number of sample 

plots; n = average of the 

number of individuals in 

the sample.  

 

4.3 Explain the use of lincohl 

index in estimating 

population size – say in 

restricted volume of water 

like fish pond. 

 

 

 

 

4.4 Explain the capture – 

release – recapture 

method of population size 

estimation. 

 

 

4.5 Outline the various 

precautions and 

assumptions in the use of 

capture – release – 

recapture method 

 

 

 

 

4.1 Explain the transact sampling 

technique. 

 

4.2 Worked examples on the 

calculation of Population size using 

the formula  N = n X A, details in 

4.2..  

 

 

 

 

 

4.3 Explain the use of lincohl index in 

estimating population size – say in 

restricted volume of water like fish 

pond. 

 

 

4.4 Explain the capture – release – 

recapture method of population size 

estimation. 

 

 

4.5 Explain the various precautions and 

assumptions in the use of capture – 

release – recapture method 

 

4.6 Explain the regression method of 

estimating population size.  

 

 

4.7 Explain the assumptions underlying 

the regressions method of 

estimating population size. 

 

4.8 Explain population and rate of 

growth. 

 

4.9 Explain the growth curves – J and S 

Marker 

board 

 

 

 

Marker 

board 

 

 

 

 

 

 

 

 

Marker 

board 

 

 

 

 

 

 

Marker 

board 

 

 

 

 

Marker 

board 

 

 

 

 

 

 

Marker 

board 
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9. 

4.6 Describe the regression 

method of estimating 

population size. 

 

 

 

4.7 State the assumptions 

underlying the regressions 

method of estimating 

population size. 

 

 

 

 

4.8 Explain population and 

rate of growth.  

 

 

4.9 Describe the growth 

curves – J and S – Shaped 

curves. 

 

 

4.10 Outline the various 

factors influencing sizes 

of populations – natality, 

mortality, etc. 

 

 

 

4.11 Describe the regression 

method of estimating 

population size. 

 

 

 

 

4.12 Explain the assumptions 

underlying the regression 

– Shaped curves. 

 

4.10 Explain the various factors 

influencing sizes of populations – 

natality, mortality, etc. 

 

4.11 Explain the regression method of 

estimating population size 

 

 

4.12 Explain the assumptions 

underlying the regression method 

of estimating population size. 

 

4.13 Explain population growth and 

rate of growth. 

 

4.14 Draw the growth curves namely; 

 J shaped and S shaped growth 

curves 

 

4.15 Explain the growth curves namely;  

J shaped and S shaped growth 

curves 

 

 

4.16 Explain the various factors 

influencing sizes of population. 

 

 

 

 

 

Marker 

board 

 

 

 

 

 

 

Marker 

board 

 

 

Marker 

board 

 

 

 

 

Marker 

board 

 

 

 

 

 

 

Marker 

board 

 

 

 

 

Marker 

board 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4..11 Observe the procedure 

involved in the  laboratory 

culture of lemna frint fly 

(drosophila) or stored 

product insect e.g. 

sitophilus over a period.  

 

 

 4.12 Observe closely laboratory 

culture of lemna frint fly 

(drosophila) or stored 

product insect e.g. 

sitophilus over a period of 

time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Conduct practicals on  

laboratory culture of 

Lemna frint fly 

(Drosophila) or 

stored product insect 

e.g. Sitophilus over 

a period.  

 

 

4.11 Practical 

observation of the 

cultured specimen 

over a period of 

time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.11 Insect cage, Fly cage 

 

 

 

 

 

 

4.12 Insect cage, Fly cage 
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method of estimating 

population size. 

 

 

 

 

4.13 Explain population 

growth and rate of growth. 

 

 

 

4.14 Draw the growth curves 

namely; J shaped and S 

shaped growth curves 

 

 

 

4.15  Describe the growth 

curves namely;  J shaped 

and S shaped growth 

curves 

 

 

 

4.16 State the various factors 

influencing sizes of 

population. 

 

 

 

 

 

 

 

 

Marker 

board 

 

 

 

 

Marker 

board 

 

 

 

 

 

Marker 

board 

 

 

 

 

 

 

 

 

 

 

[ 

\ 
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GENERAL OBJECTIVE 5.0 UNDERSTAND THE SOIL AS AN ECOSYSTEM         

10. 

 

 

 

 

5.1 Explain soil 

 

 

 

5.2 Describe the methods of 

5.1 Explain soil 

 

 

 

5.2 Explain the methods of soil 

 

 

 

 

 

 

Isolate Bacteria, 

Fungi, Earthworms 

form soil samples 

 

 

I Conduct practical on 

fungi and bacteria 

isolation conduct field 

trip 
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11. 

12. 

soil formation. 

 

 

5.3 State the components of 

soil 

 

 

5.4 Explain the properties of 

soil – soil texture, soil 

structure, soil profile etc. 

 

 

 

5.5 Explain the influence of 

temperature, air, moisture, 

PH flora and fauna of the 

soil. 

 

 

 

5.6 Describe the role of micro- 

organisms in soil. 

 

 

5.7 List soil microflora and 

macroflora and describe 

their influence on soil. 

 

 

 

5.8 Describe the measurement 

of soil physical and 

chemical factors such as 

porosity (i.e. water 

retention capacity), 

particle size, PH, water 

content, organic matter 

content. 

 

formation. 

 

5.3 Explain the components of soil 

 

5.4 Explain the properties of soil – soil 

texture, soil structure, soil profile 

etc. 

 

5.5 Explain the influence of 

temperature, air, moisture, PH flora 

and fauna of the soil. 

 

5.6 Explain the role of micro- 

organisms in soil. 

 

5.7 Explain soil microflora and 

macroflora and describe their 

influence on soil. 

 

5.8.8 Describe the measurement of soil 

physical and chemical factors such 

as porosity (i.e. water retention 

capacity), particle size, PH, water 

content, organic matter content. 

 

5.9 Describe ways by which soil 

fertility is lost e.g. Loss of organic 

matter (humus), leaching, erosion, 

burning, overcropping etc. 

 

5.10 Explain the various types of 

erosion – water (sheet and gully 

erosions) wind erosions 

 

 

 

5.11 Explain methods of controlling 

water erosion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Marker board 

 

 

 

 

 

Marker board 

 

 

Marker board 

 

 

 

 

 

Culture media 

autoclave, lucubator, 

wire loop, soil 

samples. 

 

 

 

Culture media 

autoclave, lucubator, 

wire loop, soil 

samples. 

 

 

 

 

 

 

 

 

Identify the different 

kinds of soil  

 

 

 

 

Identify  the 

properties  the 

different kinds of soil  

 

 

. Determine the 

fertility or otherwise 

of the kinds of soil 

listed above. 

 

 

 

 

. 

 

 

 

 

 

 

 

Isolate Bacteria, Fungi, 

Earthworms form soil 

samples 

 

 

 

Identify the different 

kinds of soil  

 

 

 

 

Identify  the properties  

the different kinds of soil  

 

 

. Determine the fertility 

or otherwise of the kinds 

of  soil listed above. 
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5.9 Describe ways by which 

soil fertility is lost e.g. 

Loss of organic matter 

(humus), leaching, 

erosion, burning, 

overcropping etc. 

 

 

5.10 Explain the various types 

of erosion – water (sheet 

and gully erosions) wind 

erosions 

 

 

 

 

 

5.11 Describe methods of 

controlling water erosion. 

 

 

 

 

 

Culture media 

autoclave, lucubator, 

wire loop, soil 

samples. 

 

 

                                   GENERAL OBJECTIVE 6.0 Know the pollutants and effect of pollution on the environment, vegetation and animal life. 

13. 

 

 

 

 

 

 

 

 

 

 

 

 

6.1 Define pollution and 

pollutants 

 

 

 

6.2  List examples of 

pollutants e.g. carbon 

monoxide, sulphur 

dioxide, oils scraps, 

sewage etc. 

 

6.3 State the effects of the 

pollutants on plants and 

 6.1 Explain pollution and pollutants 

 

 

 

6.2  Explain the sources f the 

following  pollutants e.g. 

carbon monoxide, sulphur 

dioxide, oils scraps, sewage 

etc. 

 

 

6.3 Explain the effects of the 

pollutants on plants and 

Marker board 

 

 

 

 

Marker board 

 

 

 

Marker board 

 

 

 

6.1 Visit Industrial estates to 

assess the effect of 

effluents on their 

immediate environment. 

 

6.2 Visit drilling locations and 

assess and describe the 

damage done by oil spillage 

to the lives and economy of 

the inhabitants. 

 

Visit a few filthy places in  a 

nearby city or town to assess 

Lead in the 

following 

industrail  trips  

 

1. Visit Industrial 

estates to 

assess the 

effect of 

effluents on 

their 

immediate 

environment. 
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14. 

animals including man. 

 

6.4 Identify different types of 

pollution – water 

pollution, air pollution, 

soil pollution, land 

pollution etc. 

 

6.5 Explain noise making as 

pollution 

 

 

 

6.6 Explain the need for 

frequent medical check ups 

for industrial employees. 

 

 

 

6.7 Describe different ways of 

sewage treatment: sewage 

farming, stabilisation  

ponds, filter beds, cesspits 

and septic tanks, activated 

sludge 

 

6.8 Identify each of the sewage 

plants described above 

animals including man. 

 

6.4 Explain different types of 

pollution – water pollution, air 

pollution, soil pollution, land 

pollution etc. 

 

 

6.5 Explain  noise making as 

pollution 

 

 

 

6.6 Explain the need for frequent 

medical check ups for industrial 

employees. 

 

 

 

6.7 Explain different ways of 

sewage treatment: sewage 

farming, stabilisation  ponds, 

filter beds, cesspits and septic 

tanks, activated sludge 

 

6.8 Identify each of the sewage 

plants described above. 

 

 

 

Marker board 

 

 

 

Marker board 

 

 

Lecture note 

 

 

 

 

Lecture note 

 

 

 

 

 

Lecture note 

 

the local inhabitants  

 

Identify the health condition 

of the local inhabitants in the 

filthy places in the community 

visited. 

 

 

 

6.2 Visit drilling 

locations and 

assess and describe 

the damage done 

by oil spillage to 

the lives and 

economy of the 

inhabitants 

 

Visit a few filthy 

places in  a nearby 

city or town to 

assess the local 

inhabitants 

 

Observe the health 

condition of the 

local inhabitants in 

the filthy places in 

the community 

visited. 
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PROGRAMME:    ENVIRONMENTAL AND SAFETY MANAGEMENT 

 

MODULE:    WORKING CONDITION AT WORKPLACE 

 

COURSE CODE:   ESM 218 

 

CONTACT HOURS:  2HRS 

 

GOAL:    This course is designed to provide the students with the basic knowledge on how to maintain  

    safe working condition at workplace. 

 

GENERAL OBJECTIVES:  At the end of this course, the students should able to: 

1. Understand the concept of working condition at workplace 

2. Understand the physical working environment. 

3. Understand the physical factors that can affect the workplace. 

4. Understand the unsafe conditions in the workplace. 

5. Understand the importance of working in a safe working condition. 
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

MODULE: WORKING COONDITION AT WORKPLACE COURSE CODE: ESM 218 CONTACT HOURS: 2HRS 

GENERAL OBJECTIVE:  This course is designed to provide the students with the basic knowledge on how to maintain safe working condition at workplace. 

COURSE SPECIFICATION:                                                                            THEREOTICAL CONTENTS  60% PRACTICAL CONTENTS 40% 

WEEKS SPECIFIC LEARNING OUTCOME TEACHERS/ STUDENT 
ACTIVITIES 

LEARNING 
RESOURCES 

SPECIFIC LEARNING 
OUTCOME 

TEACHERS/ STUDENT 
ACTIVITIES 

LEARNING 
RESOURCES 

GENERAL OBJECTIVE 1.0: UNDERSTAND THE CONCEPT OF WORKING CONDITION AT WORKPLACE 

1-2 1.1 Define the following terms: 
a. Workforce 
b. Workstation 
c. Workstation design 

 
 
1.2 Explain the term working  

Condition for a choden 
production or manufacturing 
outfit. 
 

1.3 Explain how a safe working 
condition can impact on the 
productivity and general 
well-being of workers. 

Explain the terms listed in 
1.1, i.e. workplace, 
workstation, workstation 
design 
 
 
Illustrate working 
condition for a choden 
production or 
manufacturing outfit. 

 
Explain the  impact of 
safe working condition on 
the workers’ productivity. 

Classroom 
resources, 
Textbooks, 
Internet, Projector 

Draw an outline of a 
work station design 
depicting safe working 
condition for chosen 
production or 
manufactiuring outfit. 

Draw an outline of a 
work station design 
depicting safe 
working condition for 
chosen production or 
manufacturing outfit. 
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GENERAL OBJECTIVE 2.0: UNDERSTAND THE PHYSICAL WORKING ENVIRONMENT 

3-5 2.1 Explain the physical working 
environment 
 

2.2 State the components of 
physical working environment 
such as: 

a. Clean indoor air 
b. Safe drinking water 
c. Ergonomic workstation designs 
d. Violence and aggression-free 

work environment 
e. Available technologies 
f. Disability management 

practices 
g. Working policies and 

procedures 
 

2.3 Outline the consequences 
of not maintaining the good 
physical working 
environment listed above. 

1.  

Explain the  physical 
working environment. 
 
Explain the components 
of physical working 
environment such as 
i. Clean indoor air 

ii. Safe drinking water 
iii. Violence-free working 

environment 
iv. Working policies and 

procedures 
v. Good workstation 

design. 
 
Explain the consequences 
of not maintaining the 
good physical working 
environment listed 
above. 

Classroom 
resources. 
 
 
Personal Protective 
Equipment (PPE). 

2.1 Identify the 
components of physical 
working environment 
such as: 
a. Clean indoor air 
b. Safe drinking water 
c. Ergonomic 

workstation designs 
d. Violence and 

aggression-free 
work environment 

e. Available 
technologies 

f. Disability 
management 
practices 

g. Working policies 
and procedures 

Guide student to 
identify the 
components of 
physical working 
environment such 
as: 

a. Clean indoor air 
b. Safe drinking 

water 
c. Ergonomic 

workstation 
designs 

d. Violence and 
aggression-free 
work 
environment 

e. Available 
technologies 

f. Disability 
management 
practices 

g. Working policies 
and procedures 

 

GENERAL OBJECTIVE 3.0: UNDERSTAND THE PHYSICAL FACTORS THAT CAN AFFECT THE WORKPLACE 

 
 
6-7 

3.1 State how the physical 
environment can affect a 
worker at his work place. 
 

3.2 Explain the effect of the 

State how the physical 
environment can affect a 
worker at his work place 
 
Explain the effect of the 

 
Class room 
resources. 
 
Personal Protective 

4.1 Identify how the 
physical 
environment can 
affect a worker at 
his work place. 

Guide student to 
identify how the 
physical 
environment can 
affect a worker 
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following at workplace 
a. Physical design 
b. Isolation 
c. Office layout 
d. Distraction 
e. Ventilation (Air) 
f. Illumination (Light) 

factors in 3.2 at a given 
work place. 

Equipment (PPE).  
 
3.3 Identify the effects 

of the following at 
workplace 

a. Physical design 
b. Isolation 
c. Office layout 
d. Distraction 
e. Ventilation (Air) 
f. Illumination (Light) 

 
 

at his work 
place. 
 
Take student on 
industrial visit to 
observe the 
effects of the 
following at a 
workplace: 

a.   Physical design 
b. Isolation 
c. Office layout 
d. Distraction 
e. Ventilation (Air) 
f. Illumination 

(Light) 
 

GENERAL OBJECTIVE 4.0: UNDERSTAND THE UNSAFE CONDITIONS IN THE WORKPLACE 

 
8-10 

4.1 Enumerate the unsafe 
conditions e.g. : 

a. Defective tolls, equivalent 
or supplies 

b. Inadequate support or 
guards. 

c. Congestion in the 
workplace 

d. Inadequate warning 
systems/signals 

e. Fire and explosion 
hazards 

f. Poor housekeeping 
g. Hazardous atmosphere 

condition 

Explain with illustrative 
examples various unsafe 
condition in the workplace 
listed in 4.1. 
 
 
 
 
 
 
 
 
 
 
 

 4.1 Identify unsafe 
conditions e.g. : 

a. Defective tolls, 
equivalent or 
supplies 

b. Inadequate support 
or guards. 

c. Congestion in the 
workplace 

d. Inadequate 
warning 
systems/signals 

e. Fire and explosion 
hazards 

f. Poor housekeeping 

Guide student to 
identify various 
unsafe condition in 
the workplace listed 
in 4.1. 
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h. Excessive noise 
i. Poor ventilation and 

illumination. 
 

4.2 State the laws requiring 
the control of exposure to 
specific workplace 
hazards. 
 

4.3 State what kind of health 
effect that exposure to 
health hazard can lead to. 

 

4.4 Describe how to control 
risks paged by health 
hazard. 

 

4.5 List engineering controls of 
health hazards. 

 

 
 
 
 
4.2 Explain the laws 

requiring the control of 
exposure to specific 
workplace hazards. 
 

4.3 Explain what kind of 
health effect that 
exposure to health 
hazard can lead to 
 

4.4 Explain how to control 
risks paged by health 
hazard. 

 

4.5 Explain engineering 
controls of health 
hazards 

g. Hazardous 
atmosphere 
condition 

j. Excessive noise 
h. Poor ventilation 

and illumination 
 

GENERALL OBJECTIVE 5.0: UNDERSTAND THE IMPORTANCE OF WORKING IN A SAFE WORKING CONDITION 

 
11-12 

5.1 Define a safe and unsafe 
working conditions. 

5.2 State the importance of 
working in a safe working 
condition 

5.3 Describe how unsafe 
conditions can lead to 
hazards and accidents in 
the workplace. 
 

5.1 Explain the following:  
i. A safe working 

condition 
ii. Unsafe working 

condition 
 
5.2 Illustrate the 

importance of 
working in a safe 
working condition. 

 
Class room 
resources. 
 

5.1 Identify safe and 
unsafe working 
environment 
while on an 
industrial visit. 
 

5.2 Differentiate 
safe and unsafe 
working 
environment. 

Take student on 
industrial visit to be 
able to identify safe 
and unsafe working 
environment. 
 
Guide student to 
differentiate safe and 
unsafe working 
environment. 
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5.4 Explain what hazards are. 
 
 
 

5.5 Describe the impact of 
the following 
environmental factors on 
employee: 

i. Physical and mechanical 
hazards 

ii. Biological and chemical 
hazards 

iii. Psychological hazard. 
 
 
5 Explain how to 

differentiate various forms 
of hazards listed in 5.5 on 
human life in given 
working environment. 

 
 
 
6 Describe how deal with  

safety hazards listed n 5.5 

5.3 Explain how unsafe 
conditions can lead 
to hazards and 
accidents in the 
workplace 
 

5.4 Explain what 
hazards are. 
 

5.5 Explain the impact 
of the following 
environmental 
factors on 
employee: 

iv. Physical and 
mechanical hazards 

v. Biological and chemical 
hazards 

vi. Psychological hazard. 
 

7 Explain how to 
differentiate various 
forms of hazards listed 
in 5.5 on human life in  
given working 
environment. 
 

8 Describe how deal with 
safety hazards listed in 
5.5.. 

 

5.3 Identify  how 
unsafe 
conditions can 
lead to hazards 
and accidents in 
the workplace 

 
 
Identify how unsafe 
conditions can lead to 
hazards and accidents 
in the workplace 

 General Objective 6.0: Understand the Rights of Workers at Workplace 
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11  -  12 

9 List rights at workers at 
workplace 

10 State natural standards 
obtained in a workplace 
 

11 Define remuneration 
 

12 Explain terminating of 
employment of an 
employee 
 

13 State the right of Visa 
holder at workplace 
 

14 Explain the right and 
obligation to provide 
information to assist 
worker from oversees to 
know their right and help 
reduce exploitation. 

15 Explain rights at 
workers at workplace 

16 Explain natural 
standards obtained in 
Workplace 

17 Explain remuneration 
  

18 Explain terminating of 
employment of an 
employee. 
 

19 State the right of Visa 
holder at workplace 
 

20 Explain the right and 
obligation to provide 
information to assist 
worker from oversees 
to know their right and 
help reduce 
exploitation. 

 5.4    

 GENERAL OBJECTIVE 7.0: : UNDERSTAND ENVIRONMENTALLY SAFETY PLANS AND PROGRAMME DEVELOPMENT, REGULATION AND HAZARD CONTROLS. 

 7.1 Explain the objective of 
safety programme and the 
regulation of safety at 
workplace. 
 
 
7.2 Explain safety policy and 
staff commitment to safety 
policy at the workplace. 
 

7.1 Describe the objective 
of safety programme and 
the regulation of safety at 
workplace. 
 
 
7.2 Explain safety policy 
and staff commitment to 
safety policy at workplace. 
 

 7.1 Identify hazards at 
workplace  
 
7.2 identify ways of 
controlling the various 
hazards that can occur 
in a workplace. 

Guide student to 
identify hazards at 
workplace  
 
Guide student to 
identify ways of 
controlling the 
various hazards that 
can occur in a 
workplace. 
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7.3 State the importance of 
keeping records of 
incident/accident in 
workplace. 
 
7.4 Explain what workplace 
hazards are. 
 
7.5 List hazards at workplace 
and their control measures. 

Explain the importance of 
keeping records of 
incident/accident in 
workplace. 
 
 Explain what workplace 
hazards are. 
 
Classify hazards at 
workplace  
 
Explain the control 
measures of hazards at 
workplace identified in 7.5. 
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PROGRAMME:    NID ENVIRONMENTAL AND SAFETY MANAGEMENT 

 

MODULE:     PESTS AND PESTS CONTROL 

 

COURSE CODE:    ESM 221 

 

CONTACT HOURS:  3 HRS 

 

GOAL:  This module is designed to enable students understand pests and pests control. 

GENERAL OBJECTIVE:  On completion of this module, students will be able to:                                           

1.   Understand the cell as the basic unit of life                

2.    Know the agents called pests and diseases caused by them in our environment 

 3.   Know how to identify animals, crops, persons and environment suffering from pest   

    infestations                                      

4.        Understand the menace and damage caused by pest and pest diseases        

5. Understand the various ways of controlling pests and pests diseases    

6.   Know agents and techniques of general of pest and pest diseases in general and in  

  special environments like airports, beaches and parks.   

7. Understand safety precautions, protective equipment, recognition of the early signs 

  and  symptoms of poisoning and first aid measures including resuscitation.   
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

MODULE: PEST AND PEST CONTROL COURSE CODE:  ESM 221 CONTACT HOURS: 3HRS 

GOAL:  This module is designed to enable students understand pests and pests control. 

COURSE SPECIFICATION:             THEREOTICAL CONTENTS  60% PRACTICAL CONTENTS 40% 

GENERAL OBJECTIVE 1.0: TO UNDERSTAND THE CELL AS THE BASIC UNIT OF LIFE  

WEEKS SPECIFIC LEARNING 

OUTCOME 

TEACHERS/ 

STUDENT 

ACTIVITIES 

LEARNING 

RESOURCES 

SPECIFIC 

LEARNING 

OUTCOME 

TEACHERS/ 

STUDENT 

ACTIVITIES 

LEARNING 

RESOURCES 

 1.1 Explain the cell as the 

basic unit of life in all 

living organisms: 

plants, animals and 

man. 

 

Describe with 

illustrations the 

structure, contents 

and functions of cell 

as basic unit of life. 

 

White board  

Text Books 

Internet 

Computer systems 

Projector 

 

Draw structure 

of cells of 

different living 

organisms under 

the microscope.  

 

Assist students in 

preparing slides (or 

already prepared 

slides) to be viewed 

under the 

microscope 

 

• Live and 

preserved 

specimens. 

Microscopes. 

White board  

• Internet 

• Text books 

 1.2 List vectors of pests 

and pest diseases in 

the phyla: Trematoda, 

Cestoda, Nematoda, 

mollusca, arthropoda 

and chordata. 

 

 

Explain the 

classification of the 

different members in 

each phylum in 1.2. 

White board  

Text Books 

Internet 

Computer systems 

Projector 

 

 

Identify 

classification of 

different worms: 

nematodes, 

cestodes and 

trematodes. 

 

Use provided 

manual for 

enhanced 

understanding 

by students. 

 

Students to be 

shown specimens of 

different worms 

under the 

microscope or 

projector slides. 

• Text books 

• Computer 

systems 

• Demonstration 

by the Teacher 

• Projector 

• Live or preserved 

specimens of 

different worms. 
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 GENERAL OBJECTIVE  2:  Know the types of Pest and Pest Diseases in our environment 

 2. 1. List examples of 

pests and pests’ 

diseases relevant to 

this course 

 

.Explain agents that 

are pests and 

diseases they cause 

in our environment 

White board  

Text Books 

Internet 

Computer systems 

Projector 

Videos to show 

developing stages 

of pests 

 

Identify what 

different 

environments 

mean in the 

context of this 

course. 

 

Students to be 

shown specimens 

of different pest 

agents (live or 

cadavers) or as 

seen in manuals 

and/or projectors. 

Show students 

specimens or use 

visual materials. 

Live and preserved 

specimens.   

White board  

Internet 

Text books 

Computer systems 

Demonstration by 

the Teacher using 

 Projector 

 

 2.2 Explain internal and 

external pathogens e.g. 

bacteria; fungi; 

viruses. 

 

List pests of 

relevance in 

agriculture, leisure 

and recreational 

environment; homes 

and offices; airport 

and seaports etc 

 

 

 

Ditto 

Recognize 

different types 

of pest as learnt 

in previous 

lessons. 

 

Students to be 

shown specimens 

of different pest 

agents (live or 

cadavers) or as 

seen in manuals 

and/or projectors. 

Show students 

specimens or use 

visual materials 

Live and preserved 

specimens.  

White board  

Internet 

Text books 

Computer systems 

Demonstration by 

the Teacher using 

 Projector 

 2.3 Explain the role of 

mice, rodents, birds, 

snakes, roaches pests 

as agents of diseases. 

 

Ditto Ditto Explain the role 

of mice, rodents, 

birds, snakes, 

roaches pests as 

agents of 

diseases. 

Use provided 

manual for 

enhanced 

Students to be 

shown specimens 

of different pest 

agents (live or 

cadavers) or as 

seen in manuals 

and/or projectors. 

Show students 

specimens or use 

Demonstration by 

the Teacher using 

 Projector 

Live or preserved 

specimens of 

different pests 
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understanding 

by students. 

visual materials 

 GENERAL OBJECTIVE 3: Know how to identify animal, crops, persons and environment infested with pest and pest diseases 

 3.1 List types of pest 

infestation and diseases in 

crops, animals and man. 

 

Describe the 

appearance of pest 

infestation in crops, 

animals, humans, 

farm environment 

and specialized area 

like churches, 

offices, aerodromes, 

leisure and 

recreational spots. 

White board 

Textbooks 

Internet 

Computer systems 

Projector 

 

Identify types of 

infestations 

caused by pests 

in crops, 

animals and 

man. 

 

 

Field staff members 

to occasionally 

involve students in 

outside pest control 

jobs done for clients. 

To expose them to 

recognize various 

pests in site. 

Videos , slides and 

manuals to 

augment lectures 

 

Videos, projectors, 

Specimen of crops 

and animals 

afflicted with pest 

infestations and 

pest diseases. 

Farms, ponds, 

projectors , animal 

clinics etc 

 

 3.2 Carry out a case 

study in an environment 

infested with pest and 

pests diseases 

Describe the 

appearance of pest 

infestation in crops, 

animals, humans, 

farm environment 

and specialized area 

like churches, 

offices, aerodromes, 

leisure and 

recreational spots. 

 Carry out a case 

study in an 

environment 

infested with 

pest and pests’ 

diseases. 

 

 

 

Show student, 

various videos and 

audio, visual works 

depicting stunted 

crops, discolored 

leaves; emaciated 

unthrifty animals 

showing weight loss 

or poor weight gain, 

Videos, projectors, 

Specimen of crops 

and animals 

afflicted with pest 

infestations and 

pest diseases. 

Farms, ponds, 

projectors , animal 

clinics etc 
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Visits or 

attachment of 

students to 

enterprises 

during SIWES 

to expose 

students to 

various pests 

and how to 

recognize them 

and what type of 

diseases they 

cause to crops, 

animals and 

man. 

 

lameness, damaged 

skins. 

 

Assist student to 

identify various pest 

infestation from 

film shows above. 

 

Take student o a 

study visit to farms, 

ponds and animal 

clinics to identify 

various forms of 

pest infestation.  

 

 GENERAL OBJECTIVE 4:  Understand the menace and damage caused by pest and pest diseases 

 4.1 Describe the life 

cycles of pests. 

 

 

4.2 Describe how 

knowledge of infective 

stages in the life cycles of 

pests is important in 

Explain the life 

cycles of pests. 

 

 

 

 

Explain which stage 

in life cycles is 

infective, and can  

cause damage to 

hosts.  

 

White board, 

lecture notes, 

Projectors. 

Internet and 

computer systems. 

 

Draw the life 

cycles of 

various pests 

Draw the life cycles 

of various pests. 

 

 Videos and 

projectors 

showing stunted 

crops, discolored 

leaves; emaciated 

Farms, ponds, 

projectors , animal 

treatment centres etc 
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control of pest diseases 

. 

 

 

4.3 Describe the menace 

and damage caused by 

pests and pest diseases.   

 

 

Explain how 

knowledge of this 

phase is important in 

control of pest and 

diseases. 

 

 

Explain the menace 

and damage caused 

by pests and pest 

diseases 

unthrifty animals 

showing weight 

loss or poor 

weight gain, 

lameness, 

damaged skins  

 

 4.2 Explain the menace 

and damage caused by 

pests and pests diseases 

Mention damages 

caused by pests of 

various types 

 

Videos and tapes to 

show damage done 

to host animals or 

plants. 

 

Identify the 

menace and 

damage caused 

by pests and 

pests diseases  

Teachers and field 

staff to assist 

students to identify  

the magnitude of 

damage caused by 

pests 

Farms, ponds, 

projectors , animal 

treatment centres etc 

 

 GENERAL OBJECTIVE  5.0: Understand  the various ways of controlling pest and pest diseases 

 5.1 State the control 

techniques against pests 

and pest diseases. 

 

Explain control 

techniques against 

pests and pest 

diseases  

 

Mention the need to 

use special 

genetically bred 

varieties of crops 

Crop fields, 

livestock and 

environments  

afflicted with 

infestation of pest 

and pest diseases 

Identify the 

advantages of  

the use of 

improved 

varieties of crop 

resistant to 

control pest and 

pest diseases. 

 

Demonstrate the use 

of improved 

varieties of crop 

resistant to pest and 

pest diseases  

 

Visit big farms and 

note the use of 

various control 

techniques to control 

Private livestock 

and crop farms; 

NIMET Agromet 

Experimental 

Farms at Oshodi, 

Lagos, 

ADP in states. 

Farms, SIWES, 
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pest and pest 

diseases of plant and 

animals Such big 

farms include:. 

a) Animal care 

Ogere, Ogun State,  

b) Obasanjo Farms 

Otta  

d) Pfizer 

farms. 

e) Etc. 

 5.2 Describe how to carry 

out elimination of 

alternative host plants. 

 

Explain how to carry 

out elimination of 

alternative host 

plants. 

.  

 Carry out 

elimination of 

alternative host 

using any one or 

combination of 

techniques in 

the control of 

pest and pest 

diseases 

Conduct elimination 

experiment in 

controlled 

environment of the 

Green House to 

verify the efficacy 

of technique. 

 

Use biological 

means to test treat 

sick animals. 

 

Describe modern 

trend of using 

pheromones in 

controlling pests. 

 

Private livestock 

and crop farms; 

NIMET Agromet 

Experimental 

Farms at Oshodi, 

Lagos, 

ADP in states. 

Farms, SIWES, 

vegetable and 

horticultural gardens 

etc 
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 5.3  Describe cultural 

methods adopted in 

control of various pests 

and pest diseases 

emphasizing their 

significance. 

Explain the scientific 

basis of using 

cultural methods in 

the control of pest 

and pest diseases.  

 

Farms using 

cultural practices. 

Native varieties of 

crops/animals  

Describe 

cultural 

technique used 

in controlling 

pest diseases. 

Carry out practical 

indigenous cultural 

practice used in 

controlling pest 

diseases.. 

Farms, native 

breeds of 

crops/animals. 

 5.4 Mention various 

factors considered in 

biological pests control 

method. 

 

Explain various 

factors considered in 

biological pests 

control method. 

Describe biological 

pests control method 

e.g. vaccines and 

serum used in 

controlling pest and 

pest diseases.  

Biologicals, sick 

animal, farm 

attendants/manager 

Identify the 

techniques using 

biological to 

control pests 

Carry out trial tests 

on controlling pest 

and pest diseases 

using biological 

agent of pest control 

e.g. use of vaccines 

and serum in pest 

and pest diseases 

control. 

Biological, 

experimental 

animals, farm 

attendants/manager 

 5.5 Describe integrated or 

mixed pest control 

management involving 

more than one method, 

namel: 

-  biological method 

- cultural method 

-etc. 

 

Describe 

combination of 

various techniques 

listed in 5.2. in the 

control of pests and 

pest diseases. 

Biologicals, sick 

animal, farm 

attendants/manager 

Identify the 

selected 

combined 

techniques for 

control of pests 

and pests’ 

diseases. 

Conduct trials tests 

of combination 

methods to control 

pest and pest 

diseases. 

sick animal, farm 

attendants 

/manager 
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 GENERAL OBJECTIVE 6: Know agents and techniques of general control of pest and pest diseases and in special   environments 

like airports, beaches and parks. 

 6.1 Describe the general 

treatment regiment and 

procedure for control of 

pest diseases in animal 

and plants 

 

Explain pest and pest 

diseases control 

programs such as 

fumigation. 

 

Explain the general 

treatment regiment 

and procedure for 

control of pest 

diseases in animal 

and plants. 

Videos, projectors 

and slides, text 

books, computer 

systems, internet 

 

6.1 Use manuals 

to elucidate 

effective 

methods of 

controlling 

infestation of 

pest and pest 

diseases. 

 

Demonstrate use of 

fumigation manual 

to enable students 

understand  

procedure and type 

of chemical 

recommended for 

particular procedure 

White board 

Internet 

Textbooks 

Manuals 

Demonstration by 

teacher 

Projector 

 

 6.2 Name fumigants and 

various pesticides used 

in disinfesting animals, 

humans and their 

habitations including 

churches, mosques, 

offices etc. 

 

 

 

6.3 Describe ways of 

controlling pest and pest 

diseases in special 

environments like 

airports, harbors and 

recreational areas such 

as beaches and parks. 

Explain fumigants 

and various 

pesticides used in 

disinfesting animals, 

humans and their 

habitations including 

churches, mosques, 

offices etc. 

 

Explain control 

techniques of pest 

and pest diseases in 

special environments 

like airports, harbors 

and recreational 

Organic and 

inorganic 

fumigants, 

insecticides, 

herbicides, 

acaricides, used for 

pests of crops and 

animals  

6.2 Identify 

mode of action 

of choice of 

drug s/ vaccines 

for control of 

specified pest 

and disease of 

crop/animal.  

Carry out spraying  

in specified 

environment using 

effective remedy for 

target pest and pest 

diseases. 

Organic and 

inorganic 

fumigants, 

insecticides, 

herbicides, 

acaricides, used 

for pests of crops 

and animals 
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 areas such as 

beaches and parks 

 6.3 Name vertebrate pests 

in aerodromes e.g. 

stray animals/          

livestock (cattle, goats 

and sheep, pets like cats 

and dogs and human 

trespassers) Others are 

rodents such as; avian 

pests (egrets, quela, 

hawks, kites, eagles, 

sparrows, vultures and 

reptilian pests i.e. all 

snakes. 

 

 

 

 

Explain various 

Vertebrate pests in 

aerodromes such as; 

stray animals/          

livestock (cattle, goats 

and sheep, pets like 

cats and dogs and 

human trespassers) 

Others are rodents 

such as; avian pests 

(egrets, quela, hawks, 

kites, eagles, 

sparrows, vultures and 

reptilian pests i.e. all 

snakes. 

 

 6.3 Identify 

vertebrate pests 

in aerodromes 

e.g. 

stray animals/          

livestock (cattle, 

goats and sheep, 

pets like cats and 

dogs and human 

trespassers) 

Others are 

rodents such as; 

avian pests 

(egrets, quela, 

hawks, kites, 

eagles, sparrows, 

vultures and 

reptilian pests i.e. 

all snakes. 

 

Guide student to 

identify vertebrate 

pests in aerodromes 

e.g. 

stray animals/          

livestock (cattle, 

goats and sheep, pets 

like cats and dogs and 

human trespassers) 

Others are rodents 

such as; avian pests 

(egrets, quela, hawks, 

kites, eagles, 

sparrows, vultures 

and reptilian pests i.e. 

all snakes. 
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 6.4 Explain how animals 

and humans constitute 

huge menace to 

aeroplanes as they taxi on 

the tarmac, take off or 

land at the airports. 

 

6.5 Describe the types of 

dangers that pests and 

human trespassers cause 

at airports such as: 

• physical damage 

to external body 

of aircrafts 

• birds and insects 

are sucked into 

the engine  

• reduced visibility 

by large numbers 

of migratory 

birds and insects 

• physical 

occupation of 

tarmac 

Explain the 

following terms used 

in air travelling:: 

  on-air area and 

 off- air areas. 

 

Explain other airport 

terminologies e.g. 

hangers, tarmac, 

takeoff and landing 

 

Enumerate various 

types of pests and 

how they pose 

danger to aircrafts 

and personnel. 

 

Explain losses 

sustained from 

damage to aircrafts 

accidents caused as a 

result of interference 

of all forms of pests 

with or without loss 

of human lives. 

 

 

Videos, projectors 

and slides on 

various methods 

effectively used to 

scare, eliminate or 

repel mammalians, 

insects, avian, 

rodents’ pests and 

human trespassers 

in airports 

worldwide. 

 

6.4 Practice use 

of the various 

techniques in 

pest control in 

air travelling 

such as: 

- gunshot 

sounds, 

scarecrows to 

scare birds;  

- traps to capture 

stray rodents 

and snakes;  

-smoke and foul 

smelling and 

noxious 

repellants to 

scare larger 

animals and 

trespassers;  

- adequate 

illumination for 

effective 

sighting assisted 

by closed circuit 

television 

Show the 

methodology of pest 

control to students 

as listed in 6.4 . 

 

Liaise with 

Management at top 

levels in Airport 

management to have 

students do their 

SIWES in these 

restricted areas. This 

is novel area for 

private practice or in 

partner with the 

airports as is done in 

some airports in 

developed countries. 

Videos, projectors 

and slides to 

learn about pests 

control in 

airports 
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 GENERAL OBJECTIVE7.0: Understand  safety precautions, protective equipment, recognition of early signs of poisoning and first 

aid measures and resuscitation 

 7.1 Describe process of 

fumigation to adopt in 

any given environment. 

Explain the scope 

and use of manual 

with reference to 

choice of method to 

prevent infestation of 

pests in a given 

environment. 

 

Explain process of 

fumigation to adopt 

in a given 

environment. 

White board 

Text books 

Computer systems 

Internet 

Projector 

 

 

 

Highlight 

principle of 

fumigation in 

given 

environment. 

 

. 

Demonstrate the use 

of fumigation 

manual to carry out 

the process. 

 

Use manual to select 

and design effective 

and judicious 

method of 

controlling 

infestation of pest 

and prevent injury. 

White board 

Text books 

Manuals 

First aid kits 

Available remedies 

Trained health staff 

 7.2 Explain choice of 

fumigant and safety 

measures put in place  in 

event of misuse by staff 

Explain  type of 

chemical and choice 

of preventive and 

control methods 

White board 

Text books 

Computer systems 

Internet 

Projector 

 

 Identify the 

dangers of 

wrongful choice 

of fumigants to 

drive in safety 

consciousness 

Demonstrate the 

dangers of wrongful 

choice of fumigants 

to drive in safety 

consciousness. 

 

 

White board 

Text books 

Manuals 

First aid kits 

Available remedies 

Trained health staff 

 7.3 Explain how 

mishandling of 

fumigants can be 

injurious to staff 

Explain  various 

ways the choice of 

chemical in the 

prevention and 

control of pests and 

diseases can become 

injurious to handlers 

White board 

Text books 

Computer systems 

Internet 

Projector 

Identify  various 

ways the choice 

of chemical in 

the prevention 

and control of 

pests and 

diseases can 

become 

injurious to 

handlers 

Demonstrate various 

ways the choice of 

chemical in the 

prevention and 

control of pests and 

diseases can become 

injurious to handlers  

 

Recommended for 

application of first 

aid and resuscitation 

White board 

Text books 

Manuals 

First aid kits 

Available remedies 

Trained health staff 
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PROGRAMME:  NATIONAL INNOVATION DIPLOMA IN ENVIRONMENTAL HEALTH TECHNOLOGY 

 

COURSE CODE/TITLE: EHT 223 Occupation Health and Safety 1 

 

DURATION:   30 Hours (2 hours Lectures/Field trip) 

 

UNIT:    2.0 

 

GOAL: This course is designed to provide the students with the fundamentals of occupational health and safety a  

 well as types of occupational hazards/diseases and their control. 

.  

GENERAL OBJECTIVES: On completion of the course the students should be able to: 

1.0 Understand fundamentals concepts in occupational health and safety 

2.0 Understand the components of occupational health and occupational health programmes in an industry. 

3.0 Understand the types of occupational hazards and diseases in an occupational environment.  

4.0 Understand major principles of controlling hazards in an occupational environment. 

5.0 Understand various occupational health and safety legislation. 
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ASSESSMENT GUIDE 

  COURSE WORK/ ASSIGNMENT  = 10% 

  PRACTICAL EXERCISE = 40% 

  EXAMINATION  = 50% 

 

 

RECOMMENDED TEXTBOOKS 
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PROGRAMME: NATIONAL INNOVATION DIPLOMA IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

Course: Occupation Health and Safety 1 Course Code: EHT 223 Duration:    30 Hours (2 hours Lectures/Field trip) Unit: 2.0 

GOAL: This course is designed to provide the students with the fundamentals of occupational health and safety as well as types of occupational  

           hazards/diseases and their control. 

 6.0 GENERAL OBJECTIVE: 1.0 UNDERSTAND FUNDAMENTALS CONCEPTS IN OCCUPATIONAL HEALTH AND SAFETY 

Week Specific  Learning 

Outcomes 

Teacher’s Activities Resources Specific Learning 

Outcomes 

Teacher’s Activities Resources 

 

1 1.1 Outline the history of 

occupational health and 

safety 

1.2 Explain the following 

terms:- 

- Occupation, 

- Occupational health,   

 -Occupational health 

services, 

- Occupational 

environment,  

- Work associated 

diseases,  

- Work related 

diseases,  

- Industrial hygiene,  

- Non-occupational 

environment. 

 

1.3 State the objectives of 

occupational health and 

safety as defined by 

WHO/ILO joint 

 Give the history of 

occupational health and 

safety. 

 

 Explain the terms listed 

in 1.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 Explain the objectives of 

occupational health and 

safety as defined by 

WHO/ILO joint 

committee. 

- Projection  

- Text Books 

- Internet  

- Lecture notes 

- Tutorial  

1.1 Identify the 

wholesome water 

and unwholesome 

water 

 Guide the student 

in identifying 

wholesome water 

and 

unwholesome 

water 

-  
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committee. 

1.4 State major 

constraints and 

limitations in the 

practice of occupational 

health in developing 

countries. 

 Explain major 

constraints and 

limitations in the 

practice of occupational 

health in developing 

countries. 

GENERAL OBJECTIVE: 2.0 UNDERSTAND THE COMPONENTS OF OCCUPATIONAL HEALTH AND OCCUPATIONAL HEALTH PROGRAMMES IN AN INDUSTRY.  

 2.1 Describe the 

components of 

occupational health to 

include the following 

areas:- 

(a) Occupational 

health medicine  

(b) Industrial hygiene  

(c) Industrial welfare 

services 

(d) Ergonomics 

(e) Physiological 

(f) Psychological  

2.2 Describe occupational 

health programmes 

under the following:- 

- Preventive 

- Creative 

- Rehabilitative 

- Promotive  

 

2.3 Identify possible safety 

and health risk areas in 

a typical manufacturing 

 Explain the 

components of 

occupational health to 

include the following:- 

a)  Occupational 

health medicine  

b) Industrial hygiene  

c) Industrial welfare 

services 

d) Ergonomics 

e) Physiological 

f) Psychological  

 

 Explain occupational 

health programmes 

under the following:- 

- Preventive 

- Creative 

- Rehabilitative 

- Promotive  

 

 Identify possible safety 

and health risk areas in 

a typical manufacturing 

- Projection  

- Text Books 

- Internet  

- Lecture notes 

- Tutorial  

2.1 Identify possible 

sources of water 

supply to community 

 Guide the student 

in identifying 

various sources of 

water supply to 

community  

-  
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industry, educational 

institution, home  and 

recreation ground. 

industry, educational 

institution, home and 

recreation ground 

GENERAL OBJECTIVE: 3.0 UNDERSTAND THE TYPES OF OCCUPATIONAL HAZARDS AND DISEASES IN A OCCUPATIONAL ENVIRONMENT   

 3.1 Categorize 

occupational hazards 

under the following:- 

i. Chemical  

ii. Physical  

iii. Biological  

 

3.2 Describe the broad 

categories of 

occupational diseases 

e.g. 

- Occupational ling 

diseases  

- Occupational 

dermatosis  

- Occupational injuries 

and accidents  

 Describe occupational 

hazards under the 

following categories:- 

iv. Chemical  

v. Physical  

vi. Biological  

 

3.3 Explain the broad 

categories of 

occupational diseases 

e.g. 

- Occupational ling 

diseases  

- Occupational 

dermatosis 

- Occupational injuries 

and accidents 

- Projection  

- Text Books 

- Internet  

- Lecture notes 

- Tutorial  

3.1 Categorize 

occupational 

hazards under the 

following:- 

i. Chemical  

ii. Physical 

iii. Biological  

 

3.2 Identify the broad 

categories of 

occupational 

diseases e.g. 

- Occupational ling 

diseases  

- Occupational 

dermatosis  

- Occupational 

injuries and 

accidents 

Categorize 

occupational 

hazards under the 

following:- 

i. Chemical  

ii. Physical 

iii. Biological 

 

Guide student  the 

broad categories of 

occupational 

diseases e.g. 

- Occupational ling 

diseases  

- Occupational 

dermatosis 

- Occupational 

injuries and 

accidents 

-  

GENERAL OBJECTIVE: 4.0 UNDERSTAND MAJOR PRINCIPLES OF CONTROLLING HAZARDS IN AN OCCUPATIONAL ENVIRONMENT.        

 4.1 Describe major 

principles for controlling 

occupational environment 

under the following 

headings:- 

(a) Engineering control 

(e.g. shielding, 

ventilation etc). 

(b) Administrative 

4.2 Explain major 

principles for controlling 

occupational 

environment under the 

following headings:- 

(e) Engineering control 

(e.g. shielding, 

ventilation etc) 

(b) Administrative 

- Projection  

- Text Books 

- Internet  

- Lecture notes 

- Tutorial  

4.1  Identify 

protective clothing in 

various occupations 

e.g. hand gloves, 

etc. 

 

 

 

 

Show student 

various protective 

clothing applicable to 

various occupations 

e.g. hand gloves, 

eye goggles, leather 

clothings, different 

forms of foot wears, 

etc. 

-  
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control (e.g. Work 

practices etc) 

(c) Personal protective 

equipment 

(d) Elimination/substitu

tion. 

control (e.g. Work 

practices etc) 

(c) Personal protective 

equipment 

(d) Elimination/substitu

tion 

4.2 Carryout factory 

inspection to identify 

hazards and 

recommend possible 

control measures  

 Conduct factory 

inspection to 

identify hazards 

and recommend 

possible control 

measures 

GENERAL OBJECTIVE: 5.0 UNDERSTAND MAJOR PRINCIPLES OF CONTROLLING HAZARDS IN AN OCCUPATIONAL ENVIRONMENT.         

 5.1 State the  occupational 

health and safety laws 

under the following:-  

- Factories Act 1958 

- Factories Decree 1987 

- Factories Act 1993 

- Workman Decree 1987 

5.1 Explain occupational 

health and safety laws 

under the following:-  

- Factories Act 1958 

- Factories Decree 1987 

- Factories Act 1993 

- Workman Decree 1987 

- Projection  

- Text Books 

- Internet  

- Lecture notes 

- Tutorial  

  -  
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PROGRAMME:    ENVIRONMENTAL AND SAFETY MANAGEMENT 

 

MODULE:    HEALTH RISK IN AGRICULTURE 

 

COURSE CODE:   ESM 233 

 

CONTACT HOURS:  3HRS 

 

GENERAL OBJECTIVES:  On the completion of this course, student should be able to: 

1.0  Understand hazard identification. 

2.0  Understand confined spaces. 

3.0  Understand the transportation of workers. 

4.0  Understand lockout. 

5.0  Understand noise control and hearing conservation. 

6.0  Understand the fall protection. 

7.0  Understand rollover protective structure 
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

MODULE: HEALTH RISK IN AGRICULTURE COURSE CODE: ESM 233 CONTACT HOURS: 2HRS 

GOAL: 

COURSE SPECIFICATION:                                                                            THEREOTICAL CONTENTS  60% PRACTICAL CONTENTS 40% 

GENERAL OBJECTIVE:  TO ENABLE THE STUDENTS UNDERSTAND IDENTIFICATION OF HAZARDS 

WEEKS SPECIFIC LEARNING OUTCOME TEACHERS/ STUDENT 
ACTIVITIES 

LEARNING 
RESOURCES 

SPECIFIC LEARNING 
OUTCOME 

TEACHERS/ STUDENT 
ACTIVITIES 

LEARNING 
RESOURCES 

1. 
 
 
 
 
2. 
 
 
 
 
 
3. 

1.1 Define Hazards and Risk 
 
1.2 Outline potential workplace 

hazard 
 

1.3 Describe steps to keep 
workers safe from injury 
 

1.4 Explain how hazard can be 
identified in a workplace. 
 

1.5 Define incident 
 

1.6 Describe Risk Assessment 
associated with hazard 
 
 

1.7 Outline the ways to control 
the identified hazards 
 

1.8 Describe how control 
measures are  monitored 
and evaluated 

Give the definition  of  
Hazards and Risk 
 
Describe potential 
workplace hazard 
 

Explain the steps to follow 
when identifying Hazard 
Explain how hazard steps an 
be identified in a workplace. 
 
Define incident 
 
Explain what steps to be 
taken when accessing Risk 
associated with hazard. 
 
Explain the hierarchy of 
hazard control 
 
Illustrate Risk Assessment 
worksheet 

 
Power point 
(projector), Text 
books, Tutorial 
Lecture notes and 
Journal 

Identify potential 
Hazard at 
workplace 
 
 
 
Identify how 
workers could be 
kept safe from 
injuries. 
 
Describe the 
process of 
identification of 
hazard 

Guide student to 
identify potential 
hazard in a workplace 
 
 
 
Demonstrate the risk 
assessment 
associated with 
hazard 
 
Describe the process 
of identification of 
hazard  
 
Demonstrate control 
measures for hazards 
that can occur in a 
workplace. 
 
 
 
 
 

Power point 
(projector), Text 
books, Tutorial 
Lecture note  
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GENERAL OBJECTIVE 2.0: UNDERSTAND CONFINED SPACES 

4. 
 
 
 
 
 
 
5. 

2.1 Define confined spaces 
 

2.2 Describe types of confined 
spaces and dangers 
associated with them 
 

2.3 Describe Hazard Alert 
 

2.4 Describe the features used 
to identify a typical confined 
space 
 

2.5 Describe confined space 
entry programme 

Define confined spaces. 
 
Explain types of confined 
spaces and dangers 
associated with them 
 
Explain what Hazard Alert 
means 
Explain the features of a 
typical confined space. 
 

 
Explain confined space 
entry programme 

Text books, 
Projector, Lecture 
notes, Tutorial, 
Blackboard, 
chalk/marker duster 

Illustrate the 
example of Hazard 
found in confined 
spaces. 
 
Identify what are 
the features of a 
typical confine 
space. 
 
Identify  the 
importance of 
controlling Hazards 
in a confined space 

Show types of 
confined spaces in a 
working environment. 
 
 
Lead student to 
identify the features 
of a typical confine 
space 
 
Expatiate on the 
importance of 
controlling Hazards in 
a confined space 

Power point 
(projector), Text 
books, Blackboard, 
Duster, Tutorial 
Lecture note, 
chalk/marker 

GENERAL OBJECTIVE 3.0: UNDERSTAND THE TRAPORTATION OF WORKERS 

6. 3.1 Describe the responsibilities 
of employers when using a 
vehicle to transport workers 
to worksite. 

 
 
 
 
3.2 Describe the responsibilities 

of drivers and supervisor 
while transporting workers. 
 

3.3 Outline the importance of 
inspection checkpoint in the 
operation of company’s 
transportation vehicles. 

Explain that the vehicle using 
to transport workers to the 
worksite must comply with 
the Regulation of Ministry of 
Transport to infrastructure 
and other applicable 
agencies. 
 
Explain the importance of 
drivers and supervisor 
complying to instructions 
while transporting workers 
 
Explain the importance of 
inspection checkpoint in 
company’s vehicle operation. 

Textbook, 
Projector, Tutorial, 
Lecture notes, 
Journal, 
Blackboard, Duster 

State the 
responsibility of 
employers when 
using transporting  
workers ion a 
vehicle 
 
 
State the 
importance of 
vehicle inspection 

What are the 
precautions to be 
taken by employers 
when transporting 
workers to worksite. 
 
 
 
Describe the function 
of a vehicle inspection 

Power point, 
Projector, Tutorial, 
 Lecture notes, 
Blackboard, Duster, 
Textbooks 
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3.4 Outline the functions of 
vehicle operation and 
maintenance department 

 Explain the functions of 
vehicle operation and 
maintenance department.  
 

GENERAL OBJECTIVE 4.0: UNDERSTAND LOCKOUT 

7. 
 
 
 
 
 
 
 
8. 

4.1 Define lockout 
 
4.2 Describe the importance of 

lockout 
 
4.3 Describe lockout basics 
4.4 State lockout requirement 

before starting work. 
 
 
4.5 Describe lockout possible 

pitfalls 
 
 
 
4.6 Outline the lockout 

procedure 
 
 
4.7 State situations when 

application of lock is not 
required. 

Define lockout 
 

Explain the importance of 
worker protection. 
Explain the steps to follow 
while eliminating or 
isolating the energy source 
and de-energize system 
 
 
Explain with a table having 3 
column as pitfall, examples 
and comments 
 
Mention the lockout 
procedure 
Explain each of the 
procedures in detail 
 
State situations when 
application of lock is not 
required. 
 

Textbook, Projector, 
Tutorial, Lecture 
notes, Journal, 
Internet, 
Blackboard, 
Chalk/Duster 

Identify the 
importance of 
worker’s protection 
and/or lock out in a 
given workplace 
 
Identify possible 
lockout in a given 
workplace 
 
Identify the steps 
taking to eliminate 
or isolate the 
energy sources and 
de-energize 
system. 
 
Identify what are 
the pitfalls of 
lockout in a given 
workplace. 
 
State situation 
when application of 
lock is not required 

Describe what it 
means by lockout in a 
given workplace. 
 
 
 
Illustrate possible 
lockout in a given 
workplace 
 
Identify the steps 
taking to eliminate or 
isolate the energy 
sources and de-
energize system 
 
 
Identify what are the 
pitfalls of lockout in a 
given workplace. 
 
 
State situation when 
application of lock is 
not required 

Textbook, Power 
point, Projector, 
Lecture notes, 
Journal, Tutorial, 
Textboard 
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GENERAL OBJECTIVE 5.0: UNDERSTAND NOISE CONTROL AND HEARING CONSERVATION 

9. 5.1 Describe how hearing 
damage occurs 
 

5.2 Describe limits and 
measuring of noise level 
 

5.3 Describe noise control and 
hearing protection. 
 
 

5.4 Describe hearing tests. 
5.5 State the importance of 

hearing tests. 

Explain how hearing 
damage occurs. 
 
Explain the limits and 
measuring of noise level 

 
Explain the importance of 
noise control and hearing 
protection. 
 
Explain hearing tests and 
their importance. 
 

Textbook, Tutorial, 
Lecture note, 
Projector, Internet 

Identify the conditions 
in which hearing could 
be damaged  
 
Describe the 
instrument to measure 
noise level. 
 
Identify the procedure 
to be followed in 
conducting hearing 
tests. 

Show how hearing 
could be damaged 
through excessive 
noise. 
 
Describe with 
illustrated examples 
the instrument to 
measure noise level  
 
Show video clips or by 
use of illustrated 
examples; a typical 
hearing test. 

Textbook, 
Tutorial, 
Lecture note, 
Power point 
Projector, 
Internet 

GENERAL OBJECTIVE 6.0: UNDERSTAND THE FALL PROTECTION 

10. 6.1 Define fall protection system 
 
 

6.2 Describe guardrails, fall 
arrest in a workplace 

 
 

6.3 Describe work procedure for 
a specified job n a given  
workplace. 

Define fall protection 
system 
 

Explain the importance of 
Guardrails, fall arrest in a 
workplace. 
 
Explain work procedure e.g. 
-   the type of work,  
-   environmental conditions  
    and hazards, 
-  work experience  
-  the length of time the task  
    will take,  
-   etc 

Textbook, Tutorial, 
Lecture note, 
Projector, Internet 

Describe a fall 
protection system. 
 
 
Identify the importance 
of guardrails, fall arrest 
in a workplace. 
 
 
Itemize work 
procedure for any job 
in a given workplace. 
 
Identify the importance 
of following work 
procedure 

Describe what is 
meant by a fall 
protection system 
 
Illustrate the 
importance of 
guardrails, fall arrest 
in a workplace. 
 
 Describe work 
procedure for any job 
in a given  workplace. 
  
Show the importance 
of following work 
procedure 

Power point, 
Projector, 
Blackboard, 
Duster, 
Tutorial, 
Lecture note, 
Textbook, Chalk 
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GENERAL OBJECTIVE 7.0: UNDERSTAND ROLLOVER PROTECTIVE STRUCTURES (ROP) 

11-13 7.1 State the importance of 
Rollover Protective 
Structures  (ROPS) on 
agricultural tractors 
 

7.2 State the exceptional case 
when Rollover Protective 
structure cannot be used. 
 

7.3 Describe the notice that 
must be affixed legibly to 
the operator of operative 
machines not equipped with 
Rollover protective 
structures (ROP). 

 

Explain what is meant by 
Rollover Protective 
structures (ROP) 
 
 
Explain the exceptional case 
when Rollover Protective 
structure cannot be used 
 
Explain the importance of 
the notice for tractor not 
equipped with Rollover 
protective structures (ROP). 

Power point 
Projector, Textbook, 
Lecture note, 
Tutorial, Blackboard, 
Duster, 
Chalk/Marker 

Identify what is a 
Rollover protective 
structure 
 
 
 
State the 
importance of 
equipping tractor 
with Rollover 
protective 
structure 

Explain with 
illustrated examples 
what is a Rollover 
protective structure 
and their importance. 
 
Illustrate the reasons 
why Rollover 
Protective Structure 
must be equipped on 
a tractor. 

Power point 
Projector, 
Blackboard, Duster, 
Chalk/Marker, 
Tutorial, Textbook, 
Lecture note  

7.4 State the importance of first 
aid provision and 
requirement in workplaces 
requiring operation of heavy 
duty equipment such as 
tractors equipped with or 
without  Rollover protective 
structures (ROP) 

 
 

Explain the importance of 
first aid provision and 
requirement in workplaces 
requiring operation of 
heavy duty equipment. 

 
Use high-risk workplace of 

20 minutes or less surface 

level time  to hospital and 

more than 20 minutes 

surface travel time to 

hospital 

Power point 

Projector, Textbook, 

Lecture note, 

Tutorial, Blackboard, 

Duster, 

Chalk/Marker 

Differentiate 
between the high  
risk and low risk 
work zone taking at 
the level of 20 
minutes and above 
or 20 minute and 
below to the 
hospital 
respectively. 

Guide student to 
differentiate between 
the high  risk and low 
risk work zone taking 
at the level of 20 
minutes and above or 
20 minute and below 
to the hospital 
respectively 
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PROGRAMME:    ENVIRONMENTAL AND SAFETY MANAGEMENT 

 

MODULE:    ENVIRONMENTAL POLLUTION AND CONTROL 

 

COURSE CODE:   ESM 224 

 

CONTACT HOURS:  4HRS 

 

GOAL: To educate and inculcate in the students various ways and measures to achieve reduction or  

minimization of environmental pollution. 

GENERAL OBJECTIVES:  on completion of this module, the student should be able to: 

1.0  Understand the principles of pollution management. 

2.0  Carry out critical evaluation of various strategies in pursuit of environmental 

 management/pollution control. 

3.0  Understand environmental monitoring in theory and in practice. 

4.0  Have a basic understanding of global environmental treaties and national regulations and 

 standards. 
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

MODULE: ENVIRONMENTAL POLLUTION CONTROL COURSE CODE: ESM 224 CONTACT HOURS: 4HRS 

GOAL: To educate and inculcate in the students various ways and measures to achieve reduction or  minimization of environmental pollution. 

COURSE SPECIFICATION:                                                                            THEREOTICAL CONTENTS  60% PRACTICAL CONTENTS 40% 

GENERAL OBJECTIVE:  To have a sound understanding of principles of pollution management  

WEEKS SPECIFIC LEARNING OUTCOME TEACHERS/ STUDENT 
ACTIVITIES 

LEARNING 
RESOURCES 

SPECIFIC LEARNING 
OUTCOME 

TEACHERS/ STUDENT 
ACTIVITIES 

LEARNING 
RESOURCES 

1. 1.1 Define pollution 
management. 

 
1.2 Outline the need for 
pollution prevention actions or 
measures. 

 
1.3     Enumerate the basic 

principles of pollution 
management viz: 

i. Prevention 
ii. Containment 

iii. Clean-up 
iv. Mitigation and 
v. Rehabilitation 

1.1 Define pollution 
management. 

 
1.2 Explain the need for 
pollution prevention 
actions or measures. 

 
1.3     Explain the basic 

principles of 
pollution 
management viz: 

i. Prevention 
ii. Containment 

iii. Clean-up 
iv. Mitigation and 
Rehabilitation 

 1.1 Give examples of  
all activities geared 
towards prevention 
of environmental 
pollution 

Give examples of  all 
activities geared 
towards prevention 
of environmental 
pollution 

 

GENERAL OBJECTIVE 2.0: CURTAILING ENVIRONMENTAL POLLUTION 

2. 
 
 
 

2.1 Describe the principles, 
methods and usefulness of 
environmental monitoring 
as an effective tool in 

Explain the principles, 
methods and usefulness 
of environmental 
monitoring as an effective 

 1.1 Identify the 
methods and 
usefulness of 
environmental 

Illustrate the 
methods and 
usefulness of 
environmental 
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3. 
 
 
 
 
 
 
4. 
 
 
 
 
 
5. 
 
 
 
6. 
 
 
 
7. 
 
 
 
 
 
 
 
 

detecting and quantifying 
pollution incidences. 

 
 

2.2     Name the two major 
purposes of 
environmental monitoring 
viz:  

i. Surveillance and  
ii. Compliance  

 
2.3     Describe the two types of 

environmental monitoring 
techniques viz: 

i. Chemical monitoring 
ii. Biological monitoring 

(Biomonitoring). 
 
 
 
2.4   Outline the merits and 
limitations of both 
environmental monitoring 
techniques. 
 
2.4 Describe biomonitoring as 

the effective technique in 
tracking and quantifying the 
extent of pollution. 

 
 
 
 

tool in detecting and 
quantifying pollution 
incidences. 
 
Explain the two major 
purposes of 
environmental 
monitoring viz:  

i. Surveillance and 
ii.  Compliance  

 
Explain the techniques of 
the two types of 
environmental 
monitoring techniques 
viz: 

i. Chemical monitoring 
ii. Biological monitoring 

(Biomonitoring) 
 
Evaluate the merits and 
limitations of both 
environmental monitoring 
techniques. 
 
Describe biomonitoring as 
the effective technique in 
tracking and quantifying 
the extent of pollution. 
 
 
 
 

monitoring as an 
effective tool in 
detecting and 
quantifying pollution 
incidences. 
 
 
 
 
 
 
Identify the 
techniques of the two 
types of 
environmental 
monitoring techniques 
viz: 

iii. Chemical monitoring 
iv. Biological 

monitoring 
(Biomonitoring) 

 
2.2 Identify 
biomonitoring as the 
effective technique in 
tracking and 
quantifying the extent 
of pollution. 
 
 
 
 
 

monitoring as an 
effective tool in 
detecting and 
quantifying pollution 
incidences. 
 
 
 
 
 
 
Illustrate the 
techniques of the 
two types of 
environmental 
monitoring 
techniques viz: 

v. Chemical 
monitoring 

vi. Biological 
monitoring 
(Biomonitoring) 

 
Illustrate 
biomonitoring as 
the effective 
technique in 
tracking and 
quantifying the 
extent of 
pollution. 
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8. 

2.5      Describe the types of 
biomonitoring  studies viz: 

i. At the organismal level 
ii. At the population level 

iii. At the community level  
iv. At the ecosystem level. 
 
 
 
 
 
 
2.6     State types of indicator 

species, biomarkers etc. 

Elucidate the types of 
biomonitoring  
studies viz: 

i. At the organismal 
level 

ii. At the population 
level 

iii. At the community 
level  

iv. At the ecosystem 
level 

 
 
Exaplin types of indicator 
species, biomarkers etc 

2.3 Identify various 
types of biomonitoring  
studies viz: 

i. At the 
organismal 
level 

ii. At the population 
level 

iii. At the 
community level  

iv. At the ecosystem 
level. 

 
 
 
 
 
2.4    Identify types of 
indicator species, 
biomarkers etc 

Describe  with 
illustrations the 
various  types of 
biomonitoring  
studies viz: 

i. At the 
organismal 
level 

ii. At the 
population 
level 

iii. At the 
community 
level  

iv. At the 
ecosystem level 

  
Show types of 
indicator species, 
biomarkers etc. 

GENERAL OBJECTIVE 3.0:  UNDERSTAND CURTAILING ENVIROMENTAL POLLUTION BY PRIORITY CHEMICALS 

9. 2.1 Name the pathways of 
discharged chemicals in 
the ecosystem. 

 
 
 
3.2     Name routes of exposure 
i. Points sources release 

ii. Diffuse/non-point sources 
release. 

3.1 Describe the 
pathways of 
discharged 
chemicals in the 
ecosystem 
 

3.2 Describe routes of 
exposure 

i. Points sources 
release 

ii. Diffuse/non-point 
sources release. 
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GENERAL OBJECTIVE: 4.0: BASIC UNDERSTANDING OF ENVIRONMENTAL REGULATIONS AND STANDARDS. 

10. 
 
 
 
11 
 
 
12 
 
 
 
 
 
 
 
 
13. 

4.1 Enumerate the national 
and international 
environmental regulatory 
bodies and global treaties. 
 
 
 

4.2     Assess the evolution and 
existence of 
environmental 
regulations/ standards and 
regulatory agencies in 
Nigeria viz: 

i. DPR 
ii. NESREA 

iii. NOSDREA 
 
 
4.3     State environmental laws 

in terms of the following: 
i. Scope 

ii. Generation 
iii. Implementation 
iv. Shortfalls 
v. Recommendations. 

4.1 Explain the national and 
international 
environmental 
regulatory bodies and 
global treaties. 

 
 

4.2     Explain the evolution 
and existence of 
environmental 
regulations/ standards 
and regulatory 
agencies in Nigeria viz: 

iv. DPR 
v. NESREA 

vi. NOSDREA 
 
 
4.3    Explain environmental 

laws in terms of the 
following: 

vi. Scope 
vii. Generation 

viii. Implementation 
ix. Shortfalls 
Recommendations 

 a. Critically assess of 
existing 
environmental laws 
in Nigeria. 
 
 

b. Mention some  
recommendations 
on improvement of 
environmental laws 
in Nigeria vis a vis 
other parts of the 
world 

c. Conduct critical 
assessment of 
existing 
environmental 
laws in Nigeria. 

      
 Give  some 
recommendations on 
improvement of 
environmental laws in 
Nigeria vis a vis other 
parts of the world/ 
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PROGRAMME:    NATIONAL INNOVATION DIPLOMA IN ENVIRONMENTAL AND SAFETY MANAGEMENT 
 
MODULE:    GENERAL LABORATORY TECHNIQUES 
 
COURSE CODE:   GLT 111 
 
CONTACT HOURS:  3HRS 
 

GENERAL OBJECTIVES: 

1.0. Know the common laboratory hazards 

2.0. Understand the basic safety rules in the laboratory 

3.0. Understand Radiation 

4.0. Know the use of laboratory ware and simple lab. equipment 

5.0. Understand the calibration of glass ware 

6.0. Know the various uses of glass ware in the laboratory  

7.0. Know the maintenance of laboratory balances 

8.0. Understand the principles application and maintenance of microscope 
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9.0. Know the maintenance of heating apparatus in the laboratory 

10.0 Know the maintenance of cooling equipment in the laboratory 

11.0 Know the maintenance of temperature measurement equipment 

12.0. Understand microtomy and the maintenance of microtomy tools 

12.0. Know basic electrical appliances 

13.0  Understand the care and maintenance of audio-visual equipment 
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 COURSE: NID IN ENVIRONMENTAL 

AND SAFETY MANAGEMENT 

COURSE CODE:  CREDIT HOURS: 

 Module: Safety in the laboratory and  Care and 

maintenance of laboratory ware and equipment 

GLT 111 Theoretical: 1 hours/week 

 Year:                                         Semester: Pre-requisite: Practical: 1 hours /week 

 Theoretical Content  Practical Content 

 General Objective 1: Know the common laboratory hazards 

We

ek 

Specific Learning 

Outcomes 

Teacher’s 

activities 

Resources Specific Learning 

Outcomes 

Teacher’s 

activities 

Resources 

1 1.1 List different 

types of laboratory 

hazards: electrical, 

chemical, fire, 

biological, 

Mechanical etc. 

1.2 Describe the 

nature and causes of 

the hazards in 1.1 

above. 

Use question and 

answer techniques 

to teach 1.1 and 

1.2. 

 

Illustrate with the 

aid of diagrams the 

different types of 

hazards in the 

laboratory. 

Class room 

resources 

1.1 Identify 

different types of 

laboratory hazards 

e.g. electrical, 

chemical, fire, 

biological, 

mechanical hazards, 

etc. 

 

 

Guide student to 

identify different 

types of 

laboratory 

hazards such as 

electrical, 

chemical, fire, 

biological, 

mechanical 

hazards, etc. 
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1.3 List examples of 

each of laboratory 

hazards in 1.1 above. 

Give examples of 

each type of 

laboratory hazards 

mentioned in 1.1. 

 

1.2 Identify the 

nature and causes of 

different types of 

laboratory hazards.  

Guide student to 

identify the 

nature and causes 

of different types 

of laboratory 

hazards.   

 General Objective 2.0: Understand the basic safety rules in the laboratory 

2 2.1 List basic 

laboratory safety 

rules. 

 

2.2 Identify the 

correct position of 

fire extinguishers in 

the laboratory 

 

2.3 Read charts 

showing safety 

symbols and rules in 

the laboratory. 

Explain basic 

laboratory safety 

rules. 

 

Explain the correct 

position of fire 

extinguishers in the 

laboratory. 

 

Display charts 

showing safety 

symbols and rules. 

 

Laboratory 

safety wears 

and 

gears. 

Fire 

extinguishers 

Tap water. 

First Aid Box 

Fire 

extinguisher 

Fire blanket 

2.1 Examine the 

procedure of 

treating cases of 

inhalation or 

swallowing of toxic 

gases and liquids in 

the laboratory. 

 

 

 

 

 

2.2 Carry out 

Demonstrate the 

procedure of 

treating cases of 

inhalation or 

swallowing of 

toxic gases and 

liquids in the 

laboratory. 

 

 

 

 

 

Demonstrate 

safe practice of 

laboratory 

containing 

blackboard 

and other 

resources 

for 

lecturing. 
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2.4 Interpret the 

symbols in the safety 

charts mentioned in 

2.3 above. 

 

2.5 Describe the 

correct procedure for 

treating acid burns in 

the laboratory. 

 

2.6 Describe the 

procedure of treating 

cases of inhalation or 

swallowing of toxic 

gases and liquids in 

the laboratory. 

 

 

2.6 Classify fires. 

 

Interpret the safety 

symbols in 2.3 

above. 

 

Explain the 

procedure for 

treating acid burns 

in the laboratory. 

 

Explain the 

procedure of 

treating cases of 

inhalation or 

swallowing of 

toxic gases and 

liquids in the 

laboratory. 

 

Explain the 

classification of 

fires. 

adequate practicals 

to extinguish 

various kinds of 

fires with varied  

fire extinguishers 

using fire 

extinguishers in 

the quenching of 

various types of 

fire. 
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2.7 Examine the use 

of fire extinguishers 

for extinguishing 

various types of fires. 

Examine the use of 

fire extinguishers 

for extinguishing 

various types fires. 

 2.8 List possible 

sources of microbial 

contamination of 

laboratory workers. 

 

2.9 Describe 

procedures to be 

adopted in the 

prevention of 

microbial 

contamination in the 

laboratory. 

 

 

 

 

Explain possible 

sources of 

microbial 

contamination of 

laboratory workers 

. 

Explain procedures 

to be adopted in the 

prevention of 

microbial 

contamination in 

the laboratory. 

 

Conduct question 

and answer session 

to test student on 

2.8 & 2.9. 

 

Fire 

Extinguishers 

Controlled 

sources of 

fire 

First Aid 

Box. 

Hand gloves 

Specimen 

preparation 

kit. 

2.3 Observe the 

procedure of 

treating burns from 

naked fire in the 

laboratory. 

 

2.4 Observe the use 

colour coding on 

fire extinguishers to 

show different areas 

of application 

 

 

2.5 Use the facilities 

in first aid box in 

the treatment of 

Practice the safe 

procedure of 

treating burns 

from naked fire 

in the laboratory 

Demonstrate the 

use colour 

coding on fire 

extinguishers to 

show different 

areas of 

application. 

 

 

Demonstrate the 

use of  facilities 

in  the first aid 

Laboratory 

Safety wears 

and Gears. 

Fire 

extinguishers 

Tap water. 

First Aid 

Box 

Fire 

extinguisher 

Fire blanket 
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2.10 Describe first 

aid measures to be 

taken in case of 

microbial 

contamination in the 

laboratory. 

2.11 State the 

importance of using 

hand gloves in all 

cases of treating 

accident cases within 

and outside the 

laboratory. 

Describe first aid 

measures to be 

taken in case of 

microbial 

contamination in 

the laboratory. 

Explain the 

importance of 

using hand gloves 

in treating accident 

cases within and 

outside the 

laboratory. 

hazards that can 

occur in the 

laboratory. 

 

2.6 Practice the use 

of hand gloves in 

the treatment of 

cases. 

box in the 

treatment of 

accidents in the 

laboratory. 

Practice the use 

of hand gloves in 

the treatment of 

cases. 

3 2.12 Describe the 

procedure for treating 

electric shock in the 

laboratory including 

the safe removal of 

the victim from the 

source of the electric 

shock. 

 

Explain with 

illustrations the  

use of an 

insulator to remove 

victim from the 

electric source 

before applying  

first aid. 

 

Explain the 

precaution against 

Pieces of dry 

wood or 

plastic 

first aid box. 

2.7 Observe 

procedure for 

treating electric 

shock in the 

laboratory including 

the safe removal of 

the victim from the 

source of the 

electric shock. 

2.8 Identify the 

Use charts and 

film to show 

procedure for 

treating electric 

shock in the 

laboratory 

including the 

safe removal of 

the source. 

Guide student to 

See 

comments 

under 

Resources 

for 

objective 

2 
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2.13 Outline the 

precaution against 

electric shock in the 

laboratory. 

 

 

 

 

2.14 Describe the 

precaution against 

electric shock in the 

laboratory. 

 

2.15 List the content 

of the first aid box in 

the laboratory and 

their uses. 

 

2.15 Describe how to 

treat cuts and other 

minor injuries in the 

laboratory. 

electric shock in 

the laboratory. 

 

Explain the content 

of the first aid box 

in the laboratory in 

their uses. 

Explain how to 

treat cuts and other 

minor injuries in 

the laboratory. 

 

 

 

Explain various 

methods of  

 

 

 

artifuivial artificial 

respiration for the 

injured in the 

laboratory e.g. 

content of the first 

aid box in the 

laboratory and their 

uses. 

 

 

 

2.9 Observe the safe 

practice how to treat 

cuts and other 

minor injuries in the 

laboratory. 

2.10 Observe 

various methods of 

artificial respiration 

for the injured in the 

laboratory e.g. 

mouth to mouths 

cardiac compression 

 

 

 

 

identify the 

content of the 

first aid box in 

the laboratory 

and their uses. 

 

Practice how to 

treat cuts and 

other minor 

injuries in the 

laboratory. 

Use Film shows 

and real 

experiences (if 

any) to practice 

various methods 

of artificial 

respiration for 

the injured in the 

laboratory e.g. 

mouth to mouths 

cardiac 
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2.16 Describe various 

methods of artificial 

respiration for the 

injured in the 

laboratory e.g. mouth 

to mouths cardiac 

compression, 

 

 

 

 

2.17 Make reference 

to safety regulations 

for First aid treatment 

of minor injuries and 

accident cases in the 

laboratory. 

 

mouth to mouth 

 

Explain various 

methods of 

artificial 

respiration for the 

injured in the 

laboratory e.g. 

mouth to mouths 

cardiac 

compression, 

 

 

Explain how to 

make reference to 

safety regulations 

for First aid 

treatment of cases. 

 

 

 

 

 

 

 

2.11 Practice 

artificial respiration 

on fellow students 

(if necessary). 

 

 

2.11 Observe 

appropriate 

reference is made to 

safety 

regulation in first 

aid for all cases of 

treating accident in 

the laboratory. 

compression, 

Get students to 

practice artificial 

respiration 

among 

themselves. 

 

Ensure that 

appropriate 

reference is 

made to safety 

regulation in 

first aid for all 

cases of treating 

accident in the 

laboratory. 
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 General Objective 3.0: Understand Radiation 

4 3.1 Define Radiation 

3.2 List types of radiation 

e.g. Xray, Gamma ray etc. 

 

3.3 Enumerate various 

types of radioactive 

sources e.g. uranium, 

thorium. 

3.4 Identify sealed and 

unsealed radioactive 

sources. 

3.5 Define basic radiation 

terms such as radiation 

absorbed dose maximum 

permissible level etc. 

Define Radiation 

Explain types of 

radiation e.g. xray, 

gamma ray etc. 

Explain various 

types of radioactive 

sources e.g. 

uranium, thorium. 

Explain sealed and 

unsealed 

radioactive 

sources. 

Explain basic 

radiation terms 

such as radiation 

absorbed dose 

Sealed 

Radioactive 

source 

Unsealed 

radioactive 

sources. 

Identify various 

sources of 

radioactivity 

from diagrams 

and samples. 

 

 

 

Identify sealed 

and unsealed 

radioactive 

sources. 

Illustrate with 

the aid of 

diagrams and 

samples, the 

various 

sources of 

radioactivity. 

 

Guide student 

to identify 

sealed and 

unsealed 

radioactive 

sources. 

See 

comments 

under 

Resources 

for 

objective 

2 
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maximum 

permissible level 

etc. 

 General Objective 4.0: Know the use of laboratory wares and simple laboratory equipment 

5 4.1 Name the different 

types of laboratory glass 

wares e.g. beakers test 

tube, funnels, flask, etc. 

 

 

4.2 State the uses of 

different laboratory wares 

in 4.1 above. 

4.3 List different types of 

fittings in the laboratory 

e.g. water, gas, light, etc. 

 

4.4 Identify the different 

types of grease and their 

application on joints. 

Enumerate the 

different types of 

laboratory glass 

wares e.g. beakers 

test tube, funnels, 

flask, etc 

State the uses of 

different laboratory 

wares in 4.1 above 

Name different 

types of fittings in 

the laboratory e.g. 

water, gas, light, 

 

Explain the 

procedure for 

preparation of 

Beakers, 

Burette, 

Pipette,  

 

Test tube etc. 

Water 

fittings, 

Gas fittings, 

Light fittings 

Grease,  

Kipps 

apparatus 

Condensers, 

Containers, 

Identify the 

different types of 

laboratory glass 

wares e.g. 

beakers test tube, 

funnels, flask, 

etc. 

 

 

 

 

Identify different 

types of fittings 

in the laboratory 

e.g. water, gas, 

Involve 

students in 

identification 

of various 

types of 

laboratory 

glass wares 

e.g. beakers 

test tube, 

funnels, flask, 

etc. 

 

Guide student 

to identify 

various types 

of fittings in 

the laboratory 

e.g. water, 

See 

comments 

under 

Resources 

for 

objective 
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4.5 Outline the procedure 

for preparation of 

appropriate cleaning agent 

for laboratory wares 

4.6 State the uses of parcel 

on sintered glass, nickel 

and platinum. 

 

4.8 Describe how to 

maintain laboratory wares 

appropriately. 

appropriate 

cleaning agent for 

laboratory wares. 

 

Explain the uses of 

parcel on sintered 

glass, nickel and 

platinum. 

 

Explain how to 

maintain laboratory 

wares 

appropriately. 

H2SO4,  

Alcohol, etc. 

Used or dirty 

Sintered glass 

wares; 

Cleansing 

agents, 

Running tap 

water,  

Washing 

bowls   

Detergents. 

light fittings, etc. 

 

 

Observe the 

preparation of 

cleaning 

reagents for 

laboratory wares. 

 

Clean laboratory 

wares using 

appropriate 

cleansing agents 

e.g. sintered 

glass ware using 

chromic water 

and organic 

solvents. 

Observe storage 

of items in the 

departmental 

store. 

gas, light 

fittings, etc. 

 

Demonstrate 

preparation of 

cleaning 

reagents for 

laboratory 

wares. 

 

Demonstrate 

cleaning of 

sintered glass 

ware using 

chromic water 

and organic 

solvents. 

Take student 

to department 

store to see 

storage of 

items. 

 

 

 

Sintered 

glass 

wares; 

Cleansing 

agents, 

Running 

tap water,  

Washing 

bowls   

Detergents.  
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Observe how to 

maintain 

laboratory wares. 

Show how to 

maintain 

laboratory 

wares. 

 General Objective 5.0: Understand the calibration of glass wares 

6 5.1 Define calibration 

5.2 Distinguish between 

calibration and graduation. 

 

5.3 State the effect of heat 

on calibration of laboratory 

glass wares. 

 

 

 

Define calibration 

Explain differences 

between calibration 

and graduation. 

Explain the effect 

of heat on 

calibration of 

laboratory glass 

wares 

 

Sensitive 

balance, 

chromic acid 

still water 

weighing 

containers, 

thermometers 

etc. 

Water and 

mercury 

returned 

steels, 

5.1 Participate in  

practical 

calibration of 

burettes, pipette 

and standard 

flask 

5.2 Record fluid 

levels of 

calibrated glass 

wares e.g. water 

level, mercury 

level using 

standards 

volumes. 

 

 

5.3 Observe how 

Demonstrate 

practical 

calibration of 

burettes, 

pipette and 

standard flask. 

 Guide student 

to record fluid 

levels of 

calibrated 

glass wares 

e.g. water 

level, mercury 

level using 

standards 

volumes. 

Show how to 

See 

comments 

under 

Resources 

for 

objective 

2 
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burettes. 

Test tubes, 

clamps 

making 

pencils water 

etc. 

to graduate 

simple 

laboratory glass 

wares.  

5.4 Participate in 

practical 

calibration of 

burettes, pipette 

and standard 

flask. 

 

5.5 Participate in  

practical 

graduation of 

simple 

laboratory wares 

e.g. burettes, 

pipette and 

standard flask 

 

 

graduate 

simple 

laboratory 

glass ware. 

Demonstrate 

how to 

graduate 

simple 

laboratory 

glass wares. 

 

Involve 

student in 

graduating of 

simple 

laboratory 

wares e.g. 

clamp two 

burette upright 

fills one with 

water and 

another with 

mercury, then 
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ask each 

student to read 

levels and 

record. 

 

 General Objective 6.0: Know the various uses of glass ware in the laboratory 

7 6.1 Name types of glass 

wares suitable for storage 

in the laboratory. 

 

6.2 Name types of glass 

wares suitable as 

containers e.g. for storage 

of photo-sensitive reagents 

and some acids. 

 

6.3 Name other laboratory 

storage containers e.g. 

plastics and ceramics. 

 

Describe types of 

glass wares 

suitable for storage 

in the laboratory 

Describe types of 

glass wares 

suitable as 

containers e.g. for 

storage of photo-

sensitive reagents 

and some acids. 

Describe other 

laboratory storage 

containers e.g. 

plastics and 

Reagent 

bottle, 

amber, glass 

containers, 

plastics, 

ceramics. 

6.1 Identify 

types of glass 

wares suitable 

for storage in the 

laboratory. 

6.2 Identify 

types of glass 

wares suitable as 

containers e.g. 

for storage of 

photo-sensitive 

reagents and 

some acids. 

 

6.3 Identify 

Show types of 

glass wares 

suitable for 

storage in the 

laboratory 

Show types of 

glass wares 

suitable as 

containers e.g. 

for storage of 

photo-

sensitive 

reagents and 

some acids. 

Show other 

See 

comments 

under 

Resources 

for 

objective 

2 



225 

 

 

 

6.4 State the precautions 

necessary in the storage of 

chemicals e.g.  

- Hydrofluoric acid in 

plastic containers,  

- sodium metal in paraffin 

- silver nitrate in amber 

containers, etc 

ceramics. 

Explain the 

precautions 

necessary in the 

storage of 

chemicals e.g. 

 - Hydrofluoric 

acid in plastic 

containers,  

- sodium metal in 

paraffin 

- silver nitrate in 

amber containers, 

etc 

 

laboratory 

storage 

containers e.g. 

plastics and 

ceramics. 

 

6.4 Identify the 

precautions 

necessary in the 

storage of 

chemicals e.g. 

 -Hydrofluoric 

acid in plastic 

containers, 

- sodium metal 

in paraffin 

- silver nitrate in 

amber containers 

 

laboratory 

storage 

containers e.g. 

plastics and 

ceramics. 

 

Guide student 

to identify the 

precautions 

necessary in 

the storage of 

chemicals e.g. 

- Hydrofluoric 

acid in plastic 

containers,  

-sodium metal 

in paraffin 

-silver nitrate 

in amber 

containers. 

 General Objective 7.0: Know the maintenance of laboratory balances 

8 7.1 State the working 

principles of the laboratory 

Explain working 

principles of the 

Balances 7.1 Determine 

the sensitivity of 

Demonstrate 

how to 

See 
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balance. 

 

 

7.2 List the various types 

of balance used in the 

laboratory. 

 

7.3 Distinguish between 

accuracy and precision of a 

balance. 

 

 

7.4.Differentiate between 

analytical and top loading 

balances. 

 

7.6 interpret operation 

manuals of balances 

appropriately. 

 

laboratory balance. 

 

Describe various 

types of balance 

used in the 

laboratory. 

 

Explain the 

differences 

between accuracy 

and precision of a 

balance. 

Explain the 

differences 

between analytical 

and top loading 

balances. 

Explain how to 

read and interpret 

operation manuals 

of balances. 

 

 

Analytical 

balance 

Top loading 

balance, 

operation 

manuals. 

 

 

Top loading 

balance, 

Analytical 

balance, 

Standard 

masses 

a balance. 

 

7.2 Learn how to 

use operation 

manuals of 

balances. 

 7.3 Make 

student use 

different balance 

to take weight of 

different objects. 

 

7.4  Participate 

re-calibration of 

a balance using:  

(i) Luternal 

weight 

(ii) Recalibration 

weight 

 

 

determine the 

sensitivity of a 

balance. 

Use operation 

manuals of 

balances. 

Make student 

use different 

balance to 

take weight of 

different 

objects. 

Conduct 

practical on 

re-calibration 

of  a balance 

using:  

(i) Luternal 

weight 

(ii) Recalibra-

tion weight 

 

comments 

under 

Resources 

for 

objective 

2 



227 

 

 

7.7 Outline the effects of 

shock, temperature, 

chemicals on the operation 

of balances. 

 

 

7.8 Identify substances 

using various balances. 

 

7.10 Outline how to check 

balances to know when 

they require servicing e.g. 

using standard masses. 

 

7.11 Outline minor 

adjustment, repairs or 

replacement of parts on a 

balance. 

Explain the effects 

of shock, 

temperature, 

chemicals on the 

operation of 

balances. 

 

Identify substances 

using various 

balances. 

Explain how to 

check balances to 

know when they 

require servicing 

e.g. using standard 

masses. 

Explain minor 

adjustment, repairs 

or replacement of 

parts on a balance. 

7.5 Identify 

substances using 

various balances. 

 

 

 

7.6 Check 

balances to know 

when they 

require servicing 

e.g. using 

standard masses. 

 

7.7 Install and 

test-run a 

balance. 

 

7.8 Carry out 

minor 

adjustment, 

repairs or 

replacement of 

Demonstrate 

how to 

identify 

substances 

using various 

balances 

 Check 

balances to 

know when 

they require 

servicing e.g. 

using standard 

masses  

Demonstrate 

how to install 

and test-run a 

balance. 

Demonstrate 

how to carry 

out minor 

adjustment, 

repairs or 



228 

 

parts on a 

balance. 

 

7.9 Carry out 

appropriate 

cleaning of 

balances.  

replacement of 

parts on a 

balance. 

Demonstrate 

cleaning of 

balances 

 General Objective 8.0: Understand the principles application and maintenance of microscope 

9 8.1 List the various types 

of microscope used in the 

laboratory namely; simple 

microscope and compound 

light microscope. 

8.2 Describe the use of 

various microscopes listed 

in 8.1 above. 

8.3 Draw with labeling a 

simple microscope. 

8.4 Draw with labeling a 

compound light 

microscope. 

Explain the various 

types of 

microscope used in 

the laboratory. 

Describe the use of 

various microscope 

listed in 8.1. 

Illustrate how to 

draw and label a 

simple microscope. 

Illustrate drawing 

with labeling a 

compound light 

Simple 

microscope 

compound 

microscopes 

Dark-field 

microscope 

etc. 

Different 

types of 

1.1 Identify a 

simple 

microscope and 

its parts. 

 

1.2 Show student 

compound 

microscope and 

its parts. 

1.3 Draw with 

labeling simple 

microscope. 

Show student 

a simple 

microscope 

and its parts. 

 

Show student 

compound 

microscope 

and its parts. 

Illustrate how 

to draw with 

labeling 

simple 

See 

comments 

under 

Resources 

for 

objective 

2 
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8.5 State the ranges of 

magnification of both type 

of common microscopes 

namely; simple microscope 

and compound light 

microscope. 

8.5 Outline the principles 

of operation of various 

types of microscope. 

 

 

8.6 Describe various 

procedures in the routine 

maintenance and minor 

maintenance of 

microscope. 

microscope. 

Explain ranges of 

magnification of 

both simple 

microscope and 

compound light 

microscope. 

 

Explain the 

principles of 

operation of 

various types of 

microscope. 

 

Explain various 

procedures in the 

routine 

maintenance and 

minor maintenance 

of microscope. 

 

microscope. 

Dirty 

microscope 

lens tissue 

Chamois 

leather Xy 

lens 

Lubricating 

oil. 

1.4 Draw with 

labeling the 

compound light 

microscope. 

 

 

Observe the 

application of 

various 

procedure in the 

routine and 

minor 

maintenance of 

microscope. 

 

Observe the 

assembling of 

various types of 

microscope  

e.g. daylight, 

light, stereo, 

projector, phase 

microscope 

and  

compound 

light 

microscope 

 

Apply various 

procedure in 

the routine 

and minor 

maintenance 

of microscope. 

 

 

 

Assemble 

various types 

of microscope  

e.g. daylight, 

light, stereo, 

projector, 

phase contrast, 
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 contrast, etc. 

Observe 

cleaning of 

optical parts, 

lens. 

 

Carry out 

cleaning of  

body with 

chamois cloth 

 

Lubricate 

moving parts. 

etc.  

Clean optical 

parts, lens, for 

the student to 

see the 

procedure. 

 

Clean body 

with chamois 

cloth. 

 

Demonstrate 

lubrication of 

moving part. 

 General Objective 9.0: Know the maintenance of heating apparatus in the laboratory 

10 9.1 Name the various 

heating apparatus like 

burners, hot plates, 

autoclave, etc. 

 

Enumerate  the 

various heating 

apparatus like 

burners, hot plates, 

autoclave, etc. 

Burners,  

Hot plate,  

 

Water bath 

9.1 Identify the 

various heating 

apparatus like 

burners, hot 

plates, autoclave, 

Display 

burners, 

heating 

mantle, hot 

plates, 

Burners,  

Hot plate, 

  

Autoclave, 
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9.2 Describe the 

application of each type of 

heating apparatus 

mentioned 9.1 above. 

 

 

9.3 Describe various 

procedures in the routine 

maintenance and minor 

repairs of autoclave, oven 

and other laboratory 

heating apparatuses.  

 Explain  the 

application of each 

type of heating 

apparatus 

mentioned 9.1 

above. 

Explain various 

procedures in the 

routine 

maintenance and 

minor repairs of 

autoclave, oven 

and other 

laboratory heating 

apparatuses. 

Heating 

mantle 

Gas supply 

system, etc. 

Portable 

autoclave,  

Oven 

 

etc. 

 

9.2 Observe the 

heating of water 

and other 

liquids, powder, 

using bunsen 

burner, hot 

plates etc. 

9.3 Observe the 

sterilization of  

various objects 

using portable  

autoclave. 

 

 

9.5 Carry out 

heating and 

drying of  

various objects 

using oven in the 

laboratory. 

autoclave for 

students’ 

identification. 

Heat water 

and other 

liquids, 

powder, using 

bunsen burner, 

hot plates, etc. 

Demonstrate 

how to 

sterilize 

various 

objects using 

portable 

autoclave. 

Carry out 

heating and 

drying of  

various 

objects using 

oven. 

Water bath 

Heating 

mantle 

Gas supply 

system, 

etc. 

Portable 

autoclave 

Oven 
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9.6 Observe the 

use of burners, 

heating mantles, 

water, oil and 

sand baths 

 

 

9.7 Observe 

practical 

exercises on the 

calibration of an 

autoclave. 

Demonstrate 

the use of 

burners, 

heating 

mantles, 

water, oil and 

sand baths. 

Conduct 

practical 

exercise on 

calibration of 

an autoclave 

 General Objective 10.0 : Know how to maintain cooling equipment  in the laboratory 

11 10.1 Name apparatus for 

cooling e.g. refrigerator, 

freeze, drier, water 

circulators, ice making 

machine etc. 

10.2 State the uses of 

apparatuses for cooling 

mentioned in 10.1 above 

10.3 Name various parts of 

Enumerate 

apparatus for 

cooling e.g. 

refrigerator, freeze, 

drier, water 

circulators and 

their applications. 

 

Enumerate the 

Refrigerator 

Freeze drier 

ice 

making 

machine 

etc. 

10.1 Identify 

apparatus for 

cooling e.g. 

refrigerator, 

freeze, drier, 

water circulators 

and their 

applications. 

 

Guide students 

to identify 

apparatus for 

cooling e.g. 

refrigerator, 

freeze drier, 

water 

circulators, ice 

making and 

their uses. 

See 

comments 

under 

Resources 

for 

objective 
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the cooling apparatuses  

listed in 10.1 above 

 

 

10.4  State the principle of 

freezing. 

10.5 Describe the 

procedure for the routine 

maintenance and minor 

repair of the apparatuses 

listed in 10.1 above. 

various parts of the 

cooling 

apparatuses  listed 

in 10.1 above  

Explain the 

principle of 

freezing. 

Explain the 

procedure for the 

routine 

maintenance and 

minor repair of the 

apparatuses listed 

in 10.1. 

10.2 Identify 

various parts of 

the apparatuses  

listed in 10.1 

above  

10.3 Identify the 

functions of 

various parts of 

the apparatuses 

listed in 10.1. 

 

10.4 Apply the 

procedure for the 

routine 

maintenance and 

minor repair of 

the apparatuses 

in 10.1 above. 

 

 

Guide student 

to identify 

various parts 

of the 

apparatuses 

listed in 10.1 

and their 

functions. 

 

 

Apply the 

procedure for 

the routine 

maintenance 

and minor 

repair of the 

apparatuses 

listed in 10.1. 

2 
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 General Objective 11.0: Know the maintenance of temperature measurement equipment 

12 11.1 Identify apparatus for 

temperature measurement 

e.g. thermometer, 

pyrometers, 

thermocouples. 

 

 

11.2 Explain the operating 

principles of temperature 

measuring devices listed in 

11.1 above. 

 

 

11.3 Distinguish between 

the various temperature 

scales e.g. Fahrenheit, 

Kelvin, Celsius etc. 

 

11.4 Measure temperature 

of given bodies or objects 

Identify 

apparatuses for 

temperature 

measurement e.g. 

thermometer, 

pyrometers, 

thermocouples. 

11.2 Explain the 

operating 

principles of 

temperature 

measuring devices  

in 11.1 above. 

11.3 Distinguish 

between the 

various 

temperature scales 

e.g. Fahrenheit, 

Kelvin, Celsius etc. 

11.4 Measure 

temperature of  

Thermometer 

Thermocoupl

es 

pyrometers 

etc. 

 

 

 

 

 

 

 

 

 

Water basin 

11.1 Identify 

various 

apparatus for 

measuring 

temperature e.g. 

thermometer, 

pyrometers, 

thermocouples. 

 

Identify the 

features of each 

temperature 

measuring 

equipment 

named in 11.1. 

11.2 Identify the 

differences 

between the 

various 

temperature 

scales e.g. 

Show various 

apparatus for 

temperature 

measurement 

e.g. 

thermometer, 

pyrometers, 

thermocouples

. 

Involve  

student in 

practical 

identification 

of temperature 

measuring 

equipment on 

display. 

Show 

differences 

between the 

various 

See 

comments 

under 

Resources 

for 

objective 

2 



235 

 

stating result in various 

units listed in 11.3 above. 

 

 

 

11.5 Take temperature of 

some liquids/solid 

substances using the 

different types of 

temperature measuring 

equipment and compare 

readings. 

 

 

Do various activities on 

conversion of  temperature 

readings from one scale to 

another 

11.6 Describe the 

procedure for the routine 

maintenance and minor 

repair of the apparatuses 

given bodies or 

objects stating 

result in various 

units listed in 11.3 

above. 

Take temperature 

of some 

liquids/solid 

substances using 

the different types 

of temperature 

measuring 

equipment and 

compare readings  

Ask students to 

convert 

temperature 

readings from one 

scale to another. 

Explain procedure 

for the routine 

maintenance and 

burner 

thermometer 

etc. 

Fahrenheit, 

Kelvin, Celsius 

etc. 

 

 

11.3 Measure 

temperature 

stating result in 

various units 

listed above i.e. 

Fahrenheit, 

Kelvin, Celsius. 

 

 

11.4 Carry out 

class exercises 

on conversion of 

temperature 

readings from 

one scale to 

another. 

temperature 

scales e.g. 

Fahrenheit, 

Kelvin, 

Celsius, etc. 

Demonstrate 

how to 

measure 

temperature 

stating result 

in various 

units i.e. 

Fahrenheit, 

Kelvin, 

Celsius. 

Ask students 

to convert 

temperature 

readings from 

one scale to 

another. 
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identified in 11.1 above 

 

 

minor repair of the 

apparatuses in 

mentioned 11.1 .  

 

11.5 Apply 

correct 

procedure in the 

routine 

maintenance and 

minor repair of 

the apparatuses 

identified in 11.1 

above.  

Guide student 

to apply the 

correct  

procedure in 

routine 

maintenance 

and minor 

repair of the 

apparatuses 

identified in 

11.1 above.  

 General Objective 12.0: Understand microtomy and the maintenance of microtomy tools 

13 12.1 Name different types 

of microsomes. 

 

12.2 Draw with labeling at 

least one type of 

microsome. 

 

12.2 Identify the different 

parts of microsomes. 

 

Enumerate 

different types of 

microsomes. 

Illustrate how to  

draw and label 

different types of  

microsomes. 

Explain different 

parts of 

microsomes 

Rocking, 

microtome 

Rotatory 

sledge, 

microtome 

etc. 

Microtome 

knives. 

12.1 Identify 

different types of 

microsomes. 

12.2 Identify 

different crotons 

e.g. rocking, 

rotary sledge, 

sliding, etc. 

 

 

Display 

different types 

of microsomes 

Identify 

different 

crotons e.g. 

rocking, rotary 

sledge, sliding, 

etc. 

 

See 

comments 

under 

Resources 

for 

objective 

2 
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12.4 State the functions of 

different parts of 

microsomes. 

 

12.5 Outline the working 

principles of microsomes. 

 

 

12.6 Name types of knives 

used in microsomy. 

 

12.7 Describe wax 

embedded tissue. 

12.8 Name faults in section 

cutting and how to remedy 

the faults. 

 

 

12.9 Outline how to care 

for microtomes and knives. 

Explain the 

functions of 

different parts of 

microsomes. 

Explain the 

working principles 

of microsomes. 

 

Explain types of 

knives used in 

microsomy. 

 

Explain wax 

embedded tissue. 

Explain faults that 

can occur in 

section cutting and 

how to remedy the 

faults. 

Explain how to 

care for 

Sharpening 

some wax 

tissue. 

Honing and 

stropping 

tools. 

12.3 Draw with 

labeling at least 

one type of 

microsome. 

 

12.4 Carry out 

practicals  on  

sharpening of 

microtone 

knives. 

12.5 Identify 

wax embedded 

tissue. 

12.7 Observe 

activities in  

cutting of 

sections. 

 

12.8 Sharpen 

microtome and 

knives. 

 

Illustrate how 

to draw  

various type of 

microsomes. 

 

Demonstrate 

how to sharpen 

microtone 

knives. 

Show student 

how to identify 

wax embedded 

tissue. 

Generate 

activities in  

cutting of 

sections. 

 

Sharpen 

microtome and 

knives. 
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microtomes and 

knives. 

. 

12.9 Observe the 

preparation of  

an embedment of 

plant or animal 

tissue. 

 

12.10 Section 

the embedded 

tissue using one 

type of 

microtome 

above. 

12.11 Sharpen 

blunt microtome 

knife after which 

they should be 

smoothened 

before use. 

 

12.12 Smoothen 

sharpened blunt 

microtome knife. 

Prepare an 

embedment of 

plant or animal 

tissue. 

 

Demonstrate 

sectioning of 

the embedded 

tissue using 

one type of 

microtome. 

 

Sharpen blunt 

microtome 

knives after 

which they 

should be 

smoothened 

before use. 

 

Smoothen 

sharpened 

microtome 

knife . 
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12.13 Apply 

appropriate care 

for microtomes 

and knives. 

Apply 

appropriate 

care for 

microtomes 

and knives. 

 General Objective 13.0: Know basic electrical appliances 

14 13.1 Define the following 

terms: alternative correct 

and direct current supplies, 

low tension and high 

tension. 

 

 

13.2 List examples of the 

sources or supply of 

electric current mentioned 

in 13.1 above. 

13.3 Identify various types 

of distribution and 

connection. 

 

Explain the 

following terms: 

alternative correct 

and direct current 

supplies, low 

tension and high 

tension. 

Give examples of 

the sources or 

supply of electric 

current in 13.1. 

 

Explain various 

types of 

distribution and 

connection. 

Dry cell 

Generating 

set 

NEPA 

 

Colour code 

Charts 

Fuses 

Relays 

Cut out etc. 

S.P.D.T. and 

13.1 Identify 

some examples 

of the sources or 

supply of electric 

current e.g. 

alternative 

correct and 

direct current 

supplies, low 

tension and high 

tension. 

13.2 Identify the 

use of dry cells 

as source of 

electrical 

current. 

Display some  

sources or 

supply of 

electric 

current e.g. 

alternative 

correct and 

direct current 

supplies, low 

tension and 

high tension. 

Display dry 

cells as source 

of electrical 

current. 

 

Identify 

See 

comments 

under 

Resources 

for 

objective 

2 



240 

 

13.4 Identify the standard 

colour code applicable to 

the use of electrical 

appliances. 

 

13.5 Explain the result of 

wrong wiring. 

13.6 Identify the different 

types of wiring. 

13.7 Explain the methods 

and importance of proper 

earthing. 

13.8 Name different types 

of switches Single Pull 

Double Throw (SPDT), 

Double Pull Single Throw 

(DPST), Control Gear, 

Relays, Cut-outs, etc. 

 

 

Describe the 

standard colour 

code applicable to 

the use of electrical 

appliances. 

Explain the result 

of wrong wiring. 

Explain different 

types of wiring. 

. Explain the 

methods and 

importance of 

proper earthing. 

Explain different 

types of switches 

Single Pull Double 

Throw (SPDT), 

Double Pull Single 

Throw (DPST), 

Control Gear, 

Relays, Cut-outs, 

etc. 

D.P.S.T. 

switches 

relays 

etc. 

Switches, 

relays, 

wires, bulbs, 

sockets etc. 

Symbols 

chart. 

13.3 Identify 

various types of 

distribution and 

connection. 

13.4 Identify  

colour coded 

wires and 

resistors. 

13.5 Identify the 

different types of 

wiring. 

 

 

13.6 Identify the 

importance of 

proper earthing. 

13.7 Identify 

different types of 

switches Single 

Pull Double 

Throw (SPDT), 

Double Pull 

various types 

of distribution 

and 

connection. 

Show student 

colour coded 

wires and 

resistors. 

Guide student 

of identify the 

different types 

of wiring. 

 

Identify the 

importance of  

proper 

earthing. 

Show types of 

switches 

Single Pull 

Double Throw 

(SPDT), 



241 

 

13.9 Identify current types 

of protective devices e.g. 

Relays, Cut-outs, Fuses 

etc. 

 

13.10 Draw symbols of 

electrical component. 

 

 

13.11 Apply symbols of 

electrical component in 

13.10 above in drawing of 

circuit diagrams. 

Show current types 

of protective 

devices e.g. 

Relays, Cut-outs, 

Fuses. 

 

 Draw symbols of 

electrical 

component. 

 

Illustrate how to 

apply symbols of 

electric component 

in 13.10 above in 

circuit diagrams. 

Single Throw 

(DPST), Control 

Gear, Relays, 

Cut-outs, etc. 

 

13.8 Identify 

current types of 

protective 

devices e.g. 

Relays, Cut-outs, 

Fuses etc. 

 

13.10 Draw 

symbols of 

electrical 

component. 

13.11 Apply 

such symbols in 

13.10 above in 

drawing circuit 

diagrams. 

Double Pull 

Single Throw 

(DPST), 

Control Gear, 

Relays, Cut-

outs. 

Show student 

current types 

of protective 

devices e.g. 

Relays, Cut-

outs, Fuses 

etc. 

Illustrate how 

to draw 

symbols of 

electrical 

component. 

Apply such 

symbols in 

13.10 in  

circuit 

diagrams. 
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13.12 Read 

resistor values 

accurately. 

13.13 Participate 

in the 

construction of 

Single Pull 

Double Throw 

(SPDT), Double 

Pull Single 

Throw (DPST), 

wirings. 

 

13.14 Test the 

wiring above as 

follows: 

(i) with fuse on 

(ii) without fuse. 

 

 

13.16 Read 

charts of 

Show how to 

read resistor 

values. 

Construct with 

students on 

the boards, 

Single Pull 

Double Throw 

(SPDT), 

Double Pull 

Single Throw 

(DPST), 

wirings. 

Conduct test 

of the wiring 

done above as 

follows:  

i) with fuse on 

ii) without 

fuse. 

Display charts 

of electrical 
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electrical 

components 

appropraitely. 

components 

for students to 

copy and 

illustrate how 

to read and 

interpret them. 

 General Objective 14.0: Understand the care and maintenance of audio-visual equipment 

15 14.1 Describe the methods 

of routine maintenance of 

(i) overhead projectors  

(ii) lenses, recording and  

playback heads of tape 

recorders and compact 

disc. 

 

 

14.2 Outline proper care 

and routine maintenance of 

the items listed in 14.1 

above. 

Explain the 

methods of routine 

maintenance of 

 (i) overhead 

projectors  

(ii) lenses, 

recording and  

playback heads of 

tape recorders and 

compact disc. 

Explain proper care 

and routine 

maintenance of the 

items listed in 14.1 

above. 

Tape 

recorders 

compact disc 

camera 

films etc. 

14.1 Identify the 

methods of 

routine 

maintenance of 

(i) overhead 

projectors  

(ii) lenses, 

recording and 

playback heads 

of tape recorders 

and compact 

disc. 

14.2 Undertake 

proper care and 

routine 

Demonstrate 

routine 

maintenance 

of (i) overhead 

projectors  

(ii) lenses, 

recording and 

playback 

heads of tape 

recorders and 

compact disc. 

Undertake 

proper care 

and routine 

maintenance 

See 

comments 

under 

Resources 

for 

objective 2 
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14.3 Describe how to mend 

tapes and films. 

Explain how to 

mend tapes and 

films 

maintenance of 

the items listed 

in 14.1 above. 

14.3 Mend tapes 

and films 

 

14.4 Carry out of 

cleaning of lens, 

screen, body etc. 

 

 

14.5 Carry out 

oiling of moving 

parts. 

14.6 Make 

propose use of 

audio-visual 

equipment. 

of the items 

listed in 14.1. 

Demonstrate 

mending of  

tapes and 

films. 

Conduct 

proper 

cleaning of 

lens, screen, 

body etc. 

Carry out 

oiling of 

moving parts. 

Demonstrate 

proper use of 

audio-visual 

equipment. 
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Assessment Guide 

Coursework/ Assignments = 10% 

Practical Exercises  = 40% 

Examination = 50% 

 

 

Recommended Textbooks 
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               PROGRAMME:   NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT   

 COURSE:   LABORATORY ANALYTICAL TECHNIQUES 

 COURSE CODE:   GLT 111 

 CONTACT HOURS:  4 HRS 

 GOAL:    The course is designed to enable students have sound knowledge in Environmental Laboratory    

    Analytical Techniques and safe laboratory practices  

 GENERAL OBJECTIVES: On completion of this course, students should b able to: 

1.0 Understand the principles of Spectrophotometry 

2.0 Understand the principles of Atomic Absorption 

3.0 Understand the principles of Selective Electrode 

4.0 Understand the principles of Mass Spectrometry  

5.0 Understand the principles of Quality Control 

6.0 Know the preparation of solutions and reagents in the laboratory 

7.0 Know the different types of solvents and their applications 

8.0 Understand the storage, extraction, recovery and disposal of chemicals in the laboratory 

9.0 Understand the basic techniques of sampling  

10.0 Understand physical and chemical principles involved in some separation methods in the laboratory 
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11.0 Understand the collection, handling and preservation of chemical and biological laboratory sample 

12.0 Know the different types of glasses used as laboratory wares 

13.0 Know hazards and precaution 
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COURSE: NID IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

 Module: Safety in the laboratory and  Care and 

maintenance of laboratory ware and equipment 

GLT 211 Theoretical: 1 hour/week 

 Year:                                         Semester: Pre-requisite: GLT 111 Practical: 2 hours /week 

 Theoretical Content  Practical Content 

 GOAL Know the common laboratory hazards 

Wee

k 

Specific Learning 

Outcomes 

Teacher’s activities Resources Specific Learning 

Outcomes 

Teacher’s 

activities 

Resources 

 General Objective 1.0:Understand the principles of Spectrophotometry 

1 1.1 Revise the 

properties of light, 

including 

frequency, 

wavelength  and 

energy 

1.2 Discuss the 

electromagnetic 

spectrum 

1.3 Relate the energy 

associated with 

different regions 

electromagnetic 

spectrum to 

interactions with 

matter e.g. 

Electronic and 

Lecture Projector 

 

Textbooks 

 

Internet 

 

Lecture  

Notes 

 

Tutorial 

 

Group 

Discussion  

Use of prism and 

diffractions grating 

to explore the 

properties of light 

 

Determination of 

phosphate in Cola 

by UV – visible 

spectrometry 

 

 

 

 

 

 

 

 

Demonstrate and 

allow students to 

explore 

 

 

 

Demonstrate and 

guide students  

Prism 

diffraction 

gratings  

 

Light 

source 

Lecture 

Note 

 

Spectrome

ter Cola 

Sample  

Phosphate 

Standard 
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molecular 

absorption 

vibrations, 

rotation and 

proton magnetic  

field  

1.4 Understand the 

basic principle of 

light absorption 

1.5 Understand the 

Beer-Lambert and 

its limitations  

1.6 Discus emission 

spectra 

1.7 Describe the 

instrumental set 

up of single and 

double beam 

spectrophotometer

s  

1.8 Understand the 

characteristics of 

UV-visible 

absorption 

spectroscopy  

1.9 Understand the 

characteristics of 

infrared 

spectroscopy, 

including Fourier 

 

 

 

Determination of Cr 

(vi) in water by UV- 

visible spectrometry 
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transformer and 

interferometry  

1.10 Understand the 

principle of flow 

injection, analysis 

and how it can be 

applied to 

spectroscopy 

1.11 Discuss the 

principles and 

applications of 

immunoassays 

 General Objective 2.0: Understand the principles of Atomic Absorption 

2 2.1 Discuss the 

principle of atomic 

absorption 

spectroscopy 

2.2 Discuss different 

methods to atomize 

samples – flames, 

furnaces and 

plasmas 

2.3 Discuss the effect 

of temperature in 

atomic 

spectroscopy 

Boltmann 

Distribution 

2.4 Understand 

 Explain relevant 

examples 

Projector 

 

Textbooks 

 

Internet 

 

Lecture  

Notes 

 

Tutorial 

 

Group 

Discussion 

Determine alkali 

and alkaline metals 

using flame 

photometer flame 

(AES) 

 

 

 

 

 

 

 

 

 

 

 

Guide students 

in sample 

preparation, 

demonstrate 

equipment 
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principles of 

Atomic Emission 

Spectroscopy 

(AES) 

2.5 Discuss flame 

emission 

spectroscopy) 

2.6 Explain the 

relationship 

between emission 

intensity of colour 

flame and 

concentration of 

substance 

2.7 Understand how a 

flame photometer 

works. 

2.8 Draw a schematic 

diagram of a flame 

photometer 

2.9 Understand the 

applications of 

flame emission 

spectroscopy 

including flame 

photometry 

2.10 Understand the 

principles of 

Atomic Absorption 

Spectroscopy 

 

 

 

 

 

Determination of 

copper in aqueous 

solutions using AAS 

and method of 

standard addition 

 

Guide students 

in simple 

preparation, 

demonstrate 

equipment 
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(AAS) and how it 

differs from AES  

2.11 Discuss the 

application of the 

Hollow cathode 

lamp (HCL) as a 

light source. 

2.12 Discuss 

applications and 

sensitivity of AAS  

 General Objective 3.0: Understand the principles of ion Selective Electrodes 

4 3.1 Understand how the 

Nernst equation can be 

applied to ISES 

3.2 Understand the 

relationship between 

activity and concentration 

3.3 Discuss the effect of 

ionic strength on activity, 

the selective of ISES 

3.4 Calculate the 

percentage error from 

interfering species 

3.5 Describe the gloss 

membrane electrode (PH) 

3.6 Describe the type of 

solid state membrane 

ISES 

3.7 Discuss the possible 

errors in PH 

Measurement  

3.8 Discuss one or two 

Use of PH electrode in 

a titration 

 

 

 

 

 Use of PH electrode in a 

titration 

 

 

 

 

 

Analyze the fluoride 

content of toothpaste 

and tap water using the 

fluoride ISE 

 

Demonstrate and 

guide students 

 

 

 

 

 

 

 

 

 

 

 

 

Demonstrate and 

guide students  

 

 

 

 

 

 

 

 

 

 

 

 

 

Toothpaste, 

tap water 

(spiked if 

necessary, 

fluoride ISE) 
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examples of solid state 

ISES e.g. fluoride 

electrode  

3.9 Describe ion exchange 

and liquid membrane 

electrodes 

3.10 Discuss one or two 

examples of ion exchange 

and liquid membrane 

ISES e.g. Ca2+ 

3.11 Briefly discuss gas 

sensing electrodes  

3.12 Discuss calibration of 

ISES 

 General Objective 4.0: Understand the principles of Mass Spectrometry 

5 4.1 Discuss the various 

elements of a mass 

spectrometer: ionizer ion 

analyzer, detector 

4.2 Draw a schematic of a 

mass spectrometer  

4.3 Understand the basic 

principles of mass 

spectrometry 

4.4 Discuss the application of 

mass spectrometry e.g. 

determination of RAM, 

RMM and molecular 

formulae 

4.5 Understand how to 

identify molecular ion in a 

mass spectra and relevant 

isotopes                                                                                                                    

4.6 Discuss how to identify 

possible fragmentations for 

compounds 

Demonstrate the use of 

spectrophotometer to 

students 

 

 

 

 

 

 

Demonstrate 

identification of possible 

fragmentation for 

compounds 

 

Classroom 

Resources 

 

 

Classroom 

resources, simple 

mass spectra 

Determination of caffeine 

by UV visible 

spectrometry  

 

 

 

 

Experiment preparation 

and then analyzed printed 

mass spectra for sample 

Guide Students  

Spectrometer 

at 274 nm 



254 

 

4.6 Interpret basic mass 

spectra 

 General Objective 5.0: Understand the principles of Quality Control 

6 5.1 Discuss the role of Good 

Laboratory Practice Quality 

Control in the laboratory 

5.2 Discuss ISO 9000 Series 

of standards for quality 

assurances and quality 

management  

5.3 understand the need for 

Certified Reference 

Materials (CRM) 

5.4 Discuss the role of 

standard Operating 

Procedures (SOP) and what 

they should cover  

Understand how to write 

and follow a SOP 

5.7 Discuss the validation of 

analytical methods:  

Specificity, selectivity, 

accuracy, interference: 

standard deviation 

5.8 Discuss the role and 

scope of accredited 

laboratories and 

accreditation procedure 

5.9 Discuss the use of quality 

control  charts and other 

documentation 

5.10 Discuss the use of CRM 

and statistics for laboratory 

trials  

 

 

Explain what standard 

operating procedure 

means  

 

Explain the term 

measurement of 

uncertainty 

 

Explain the method 

detection level 

 

Explain the Data Quality 

Objectives 

 

Enumerate the steps 

involved in checking 

correctness analysis 

Projector  

 

Text books 

 

Internet  

Follow a standard 

operating procedure 

(SOP), including sample 

preparation and result 

analysis 

 

 

Guide Students                                                                                 

 

 

 

 

Guide students and 

set-up collaboration 

and discussions of 

results 

 

Lab Resources 

 General Objective 6.0: Know the preparation of solution and reagents in the laboratory 
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7 6.1 Define standard 

solution e.g. normal, molar, 

saturated and super 

saturated solution 

6.2 Calculate concentration 

of solution from a given 

assay 

6.3 Describe the methods of 

preparation and 

standardization of 

solutions 

  Prepare and standardize 

various solutions  

Label all prepared 

solutions and reagents  

Prepare 0.lm 

H2S04 

 

0.lm 

NaOH 

and titrate 

Burettes 

Pipettes 

Bears 

Retard stand 

Volumetric 

flasks 

H2SO4 

NaOH 

Indicator 

 General Objective 7.0: Know the different types of solvents and their applications 

8 7.1 Define a solvent  

7.2 List some known solvents 

7.3 Classify solvent in 7.2 above 

e.g. organic, inorganic and 

universal 

7.4 State the application of 

solvents e.g. solid/liquid extraction 

Lecture and 

demonstrate batch 

extraction 

 Apply solvents in 

extractions and on 

other cases 

 Soxhlets 

apparatus 

Petroleum 

ether 

Ethanol and 

methylene 

 General Objective 8.0: Understand the principles of storage, extraction, recovery and disposal of chemicals in the 

laboratory 

9 8.1 Describe methods of carrying 

out the following processes in the 

laboratory 

i) Storage 

ii) Extraction 

iii) Dispensing 

iv) Recovery and Disposal 

8.2 Apply each of the processes in 

3,.1 above to the various chemicals 

in the laboratory 

8.3 List and descried the safety 

regulations involved in the process 

in 8.1 above 

Lecture 

Visit to a standard 

chemical store 

Distillation 

apparatus 

 

 

 

 

 

 

 

 

 

Separating 

funnels, 

Silver halide residue 

 

 

 

 

 

 

 

 

 

Recover acetone 

from its residue 

Recover silver (Ag) 

Use batch solvent  
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8.4 Separate various solvents in 

the laboratory 

8.5 Explain and apply the 

methods of handling and storage 

of various gaseous and corrosive 

substances in the laboratory 

 Organic solvent 

e.g. Petroleum 

ether  

from silver halide 

residue 

Recovery mercury 

from its 

contaminated 

residues  

 General Objective 9.0: Understand the basic techniques of sampling 

10 9.1 List and explain types of 

sampling techniques e.g. riffle, 

coning, quartering, etc. 

9.2 Explain the application of 

sampling techniques in 7.1 above  

9.3 Explain the importance of 

paper sampling 

Lecture  Apply sampling 

techniques in the 

laboratory and for 

laboratory analysis  

Ask students to 

collect water, soil 

samples  

Prepare 

laboratory 

analytical 

samples from the 

collection  

White sheets 

of paper, 

Sets of series  

cellophane 

/nylon, bags 

balance, oven 

 General Objective 10.0 : Understand the principles of physical and chemical processes involved in some preparation 

methods in the laboratory 

11 10.1 Describe the technique of 

solvent attraction  

10.2 Explain the principle of the 

partition law 

10.3 explain why it is more 

efficient to extract a solute from 

a solution by using two or more 

portions of an immiscible solvent 

then to use the same total 

volume in one bulk 

10.4 Describe the principle of 

Soxhlet extraction  

10.5 Differentiate between batch 

and continuous extraction 

10.6 Describe how acidic and 

Lecture  

Display  

Soxhlet apparatus 

 Draw a label  

 

 

 

 

 

 

 

 

 

Describe apparatus to 

be used for sublimation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sublimation 

Perform batch 

extraction using a 

separate funnel  

 

Mount the soxhlet 

apparatus and use it 

to separate a given 

materials e.g. Soya 

beans powder for oil 

content  

 

 

Set up and use 

distillation 

apparatus. 

 Separating 

funnel, 

Soxhlet 

extraction 

 

 

 

 

 

 

 

 

 

Distillation 

apparatus  
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basic solvent can be used to 

extract basic and acidic 

materials respectively 

10.7 List and describe different 

techniques of distillation  

10.8 Draw the apparatus 

assembly for simple distillation 

under reduced pressure 

10.9 Describe the principle and 

process of fractional distillation 

10.10 Describe the principles 

and process of crystallization as 

used in isolated purification 

compound 

 

 

Demonstrate filtration 

as a process of 

separation and 

purification 

apparatus  

Use it to explain the 

difference between 

it and steam 

distillation 

fractional reflux  

 Condenser 

Round 

bottomed 

flasks (25ml) 

Heating 

mantle 

Receiver 

 General Objective 11.0: Understand the techniques of collection, handling and preservation of chemical and 

biological laboratory samples 

12 11.1 Describe and identify the 

procedure for collecting water and 

waste specimen for the laboratory 

11.2 Describe various ways of 

preserving and transporting water 

and wastewater to the laboratory 

11.3 List and describe methods of 

preservation of laboratory samples  

11.4 Define toxicity and describe the 

basic requirement involved in Acute 

Toxicity Bioassay measurement 

11.5 Describe the steps involved in 

conductivity toxicity test 

11.6 Describe the physico-chemical 

parameters, methods calculations 

and interpretation of results 

     

 General Objective 12.0: Know the different types of glasses used as laboratory wares 
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13 12.1 List types of glasses suitable for 

laboratory glass waves e.g. 

borosilicate, soda line (soda glass), 

silica glass 

12.2 State properties of glasses in 

13.1 above e.g. transparency and 

durability 

Demonstrate to the 

students with examples  

Soda glass 

 Borosilicate silica 

glass 

Identify types of glass 

by chemical and 

physical methods  

Lecture and 

practical 

demonstration 

works  

Soda and 

borosilicate  with 

rods 

Hot plate  

Phenolpthalei

n,  

Trychoroethy

lene, 

Beaker Soda/ 

pyrex 

 General Objective 13.0: Know hazards and safety precautions in the laboratory 

14 13.1 List hazards associated with 

glass e.g. explosion, toxicity, fire, 

etc. 

13.2 Enumerate safety measures 

adopted in glass blowing e.g. use of 

didymium goggles and handling 

gloves etc. 

Showing the table of 

hazard with 

corresponding solution 

Teacher showing samples 

of didymium  goggle and 

demonstrate how to wear 

it 

Encourage students to 

view glass work with 

goggles and compare 

with bare eyes  

Didymium goggles  

Handling goggles 

Safety goggles  

spectacles 
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Assessment Guide 

Coursework/ Assignments = 10% 

Practical Exercises  = 40% 

Examination = 50% 

 

 

Recommended Textbooks 
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PROGRAMME:   NATIONAL INNOVATION DIPLOMA (NID) IN EBVIRONMENTAL AND SAFETY MANAGEMENT 

 

COURSE:     WASTE – TO - WEALTH 

 

COURSE CODE:   ESM 146 

 

CONTACT HOURS:  4 HRS 

 

GOAL:  This course aims to equip the students with the knowledge and skills for treatment and conversion of waste 

materials into useful products 

 

GENERAL OBJECTIVES:  On completion of this course, students should be able to:  

1. Understand the composition and characteristics of wastes 

2. Know the basic principles of wastes hierarchy 

3. Know the implications of poor waste handling to man’s health and his environment 

4. Outline waste collection and disposal methods 

5. Apply the concept of waste - to – wealth to create job openings 
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

COURSE:  WASTE – TO – WEALTH COURSE CODE:  ESM 146 
CONTACT HOURS: 4 HRS 
 

GOAL: 

COURSE SPECIFICATION:                                      THEORETICAL CONTENTS  60% 
 

                   PRACTICAL CONTENTS  40% 

WEEK Specific Learning Outcome 
  

Teacher Activities Learning 
Resources 

Specific Learning 
Outcome 

Teacher Activities Learning 
Resources 

GENERAL OBJECTIVE 1: Understand the composition and characteristics of wastes 

•  1.1 Define waste 
 
1.2    Classify wastes 
according to their sources: 
a) Domestic  
b) Municipal  
c) Industrial 
d) Agricultural 
e) Commercial and;  
f) Health care 
 
 
1.3 Classify wastes according 

to their characteristics: 
(a) Combustible  
(b) Non-combustible  
(c) Hazardous  
(d) Non-hazardous. 

  

• Say the meaning of 
waste 
 

• Explain the different 
kinds of waste found 
in the environment. 
 

• Explain classification 
of waste according 
their sources as listed 
in 1.2  
 

• Discuss 
characteristics of 
wastes listed in 1.3. 
 

• Explain factors 
influencing waste 
generation 

Laptop  
White board  
Text Books 
Internet 
Projector 
Lecture 
Notes 

• Understand the 
meaning of waste  

• Highlight the classes 
of wastes  

• Discuss the factors 
influencing waste 
generation 

•  

• Explain what waste 
is 

• Guide the students 
to identify the 
different types of 
waste generated in 
the environment 

• Display samples of 
wastes 

• Conduct laboratory 
analysis on some 
samples 

White board  
Laptop 
Internet 
Text books 
Journal 
Tutorials 
Field work 
Projector 
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1.4 Classify wastes according 
to their physical 
appearance: 

(a) Paper  
(b) Organics 
(c) Glass  
(d) Metals 
(e) Construction debris 

 
1.5 Classify wastes according 

to nature: 
a)  Solid 
b) Liquid 
c) Gaseous 

 
3.4 Enumerate factors 

influencing Waste 
generation: 

a) Population density 
b) Economic standing 
c) Social standing 

• Use the physical 
appearances to 
classify  waste  as 
given in 1.4 
 
 
 
 
 

• Use state of matter 
to classify waste as 
given in 1.5. 
 
 
 
3.5 Explain factors 

influencing Waste 
generation e.g. 

a) Population density 
b) Economic standing 

c) Social standing  

GENERAL OBJECTIVE 2: Know the basic principles of wastes hierarchy 

 
 
3 
- 
5 

2.1 Define Waste hierarchy 
 

2.2 Explain the concept of  
      Waste hierarchy 

a) Waste prevention 
(Rejection) 

b) Waste 
minimization 

• Give the meaning of 
Waste hierarchy 
 

• Discuss Waste hierarchy 
listed in 2.2. 

 
 
 

 • Participate in field 
trips to waste 
management 
authorities. 

 
 
 
 

• Conduct field trips 
to waste 
management 
authorities. 

 
 
 
 

White board  
Laptop 
Internet 
Text books 
Journal 
Tutorials 
Field work 
Projector 
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c) Waste recycling 
d) Waste recovery 
e) Waste treatment 
f) Waste disposal 

2.2 State the purposes of 
Waste Hierarchy. 
 

2.4 Enumerate Waste 
minimization guide i.e.:  
a) Waste stream analysis 
b) waste reduction/ 
minimization assessment. 
 
2.5 Explain Waste stream 

analysis. 
 

2.6  Enumerate methods of 
waste disposal 

 

• Explain factors 
influencing waste 
generation 
 

• Explain the purpose of 
waste hierarchy. 
 

• Explain waste 
minimization guide i.e. 

a) Waste stream analysis 
b) waste reduction/ 
minimization assessment 

 

• Explain Waste stream 
analysis. 
 

• Explain waste disposal 
methods 
 

 
 
 
 
 
 
 
 
 

 

• Go round the 
immediate  
community to 
observe waste 
collection and 
disposal practices 
Understand the 
meaning of Waste 
hierarchy. 
 
 

• Identify the waste 
hierarchy i.e. 

a) Waste prevention 
(Rejection) 

b) Waste 
minimization 

c) Waste recycling 
d) Waste recovery 
e) Waste treatment 
f) Waste disposal. 
 

• Identify techniques of 
waste minimization. 
 

• Identify waste 
disposal methods. 
 

• Undertake waste 
stream analysis. 

• Take the students 
round a community 
to observe waste 
collection and 
disposal practices. 
 

• Illustrate waste 
stream analysis for  
student to observe 
and take notes  

 

• Identify the waste 
hierarchy i.e. 

g) Waste prevention 
(Rejection) 

h) Waste 
minimization 

i) Waste recycling 
j) Waste recovery 
k) Waste treatment 
l) Waste disposal. 

 

• Identify techniques of 
waste minimization. 
 

• Identify waste 
disposal methods. 
 

• Undertake waste 
stream analysis. 
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General Objective 3.0: Know the implications of poor waste handling to man’s health and his environment 

 3.1 Name common 
pollutants in waste 
handling such as: 
a) dioxins  
b) furans  
c) Nitrogen Oxide 
d) Sulphur Oxide 
e) Lead 
f) Cadmium 
g) Mercury 
h) Chromium, 
i) Arsenic  
j) Beryllium 

3.2 Outline health 
problems associated 
with poor waste 
handling such as; 
a) Reproductive 

effects 
b) Congenital 

malformations 
c) Cancer 
d) Cardiovascular 

disorders 
e) respiratory infect

ion 
f) Hepatitis B 
g) Lassa fever. 

• Explain common 
pollutants in waste 
handling listed in 3.1. 

 
 
 
 
 
 
 
 

• State the health 
implications of poor 
handling of waste, e.g.;  

a) Reproductive effects 
b) Congenital 

malformations 
c) Cancer 
d) Cardiovascular disorders 
e) respiratory infection 
f) Hepatitis B 
g) Lassa fever 

 

• Explain the causative 
organisms of the health 
problems above, 
resulting from poor 
waste handling. 

 • Identify health 
problems associated 
with waste handling 
such as: 

a) Reproductive effects 
b) Congenital 

malformations 
c) Cancer 
d) Cardiovascular 

disorders 
e) respiratory infection 
f) Hepatitis B 
g) Lassa fever. 

 
 

• Identify the causative 
organisms of the 
health problems 
above, resulting from 
poor waste handling. 
 

• Identify pollutants in 
waste handling 
 

• Identify the nature of 
pollutants inherent in 
waste handling. 

• Guide students to 
identify the health 
problems 
associated with 
waste handling 
listed in 1.1. 
 

• Use video clips,  
diagrams, charts, 
pictures to show 
the various health 
problems 
identified in 1.1 
and their 
causative 
organisms, which 
are resultant from 
poor waste 
handling.  
 

• Describe 
pollutants in 
waste handling 
 

• Identify the nature 
of pollutants 
inherent in waste 
handling. 
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General Objective 4.0: Undersyand waste collection and disposal methods 

 
 
 
 
 
 
6 
 
 
- 
 
 
8 

4.1 Enumerate solid waste 
collection and disposal 
processes such as: 

a)  Generation 
b) Segregation 
c) Primary collection 
d) Secondary collection 
e) Treatment/Recovery 
f) Disposal 

 
4.2 Explain solid waste 

disposal methods: 
a) Open burning 
b) Incineration 
c) Composting 
d) Barging into sea 
e) Land Filling . 

 
4.3 Name the  liquid 

wastes e.g. 
a) Sewage 
b) Sullage 
c) Urine 

 
4.4 Describe methods/ 

facilities of excreta 
disposal: 
 

• Explain the processes of 
solid waste collection 
and disposal listed in 
4.1. 

 
 
 
 
 
 
 

• Explain the various 
methods of disposal of 
solid waste listed in 4.2. 

 
 
 
 

• Explain the  liquid 
wastes e.g. 

d) Sewage 
e) Sullage 
f) Urine 

 

• Explain various means  
and/or facilities of 
disposal of excreta given 
in 4.4. 

 • Identify solid waste 
collection methods. 
 

• Identify solid waste 
disposal methods. 
 

• Identify liquid waste 
collection methods. 
 

• Identify liquid waste 
disposal methods. 
 

• Identify various 
means and facilities 
of solid treatment 
and disposal. 
 

• Identify various 
means and facilities 
of liquid waste 
treatment and 
disposal. 
 

• Identify various 
means and facilities 
used in sewage 
management. 

• Describe solid waste 
collection and 
disposal methods. 

 

• Describe liquid 
waste collection 
and disposal 
methods 

 
 
 
 

• Guide students to 
explore waste 
collection and 
disposal methods. 
 

• Conduct guided 
tour solid and liquid 
waste treatment 
and disposal sites. 
 

• Conduct guided 
tour to excreta 
disposal site to 
observe the good 
practice of sewage 
management. 
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a) Conservancy 
b) Pit latrine 
c) Sanplat latrine 
d) VIP latrine 
e) Pour flush latrine  

 
4.5 Enumerate 

composition of 
excreta such as; 
a) Nitrogen 
b) Phosphorus  
c) Potassium    
d) Organic carbon   
e) Pathogens 

 
4.6 Explain sewage 

disposal methods: 
a) Physical 
b) Chemical 
c) Biological 

• Explain good practice of 
disposal of excreta vis-a-
vis sewage 
management. 

 
 

• Explain composition of 
excreta such as; 

a) Nitrogen 
b) Phosphorus 
c) Potassium  
d) Organic carbon 
e) Pathogens 

 
 

• Explain sewage disposal 
methods such as: 
a) Physical method 
b) chemical method 
c) Biological method 

 

General Objective 5.0: Know how to apply the concept of waste - to – wealth to create job opening 

 
 

10 
 

    
 
 
 
 

5.1 Define the term 
waste-to-wealth. 
 
5.2 Describe wealth 
creation from solid 
wastes e.g. 
a) Manure production 

from: 
i. House-hold wastes 

• Explain what waste-to-
wealth means with 
examples. 

 

• Explain how to collect, 
sort out, process and 
turn waste into useful 
products, examples in 
5.2. 

 5.1 Digest the meaning 
of Waste-to-wealth 

. 
 
5.2 Identify how to 
convert waste materials 
to useful products. 
 
 

• Visit skills 
acquisition centres 
to orient students 
on how to convert 
waste materials to 
useful products in 
order to achieve 
waste- to-wealth. 
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11 
 
 
 - 
 
12 

ii.  Community waste 
composting into 
organic fertilizer 

b) Biogas Generation 
from: 
i. House-hold sewage 
ii. Municipal Solid 

wastes 
c) Conversion of Plastics 

into bottles, jugs, 
polythene bags, pipes, 
battery casings etc 

d) Conversion of 
Aluminium chips into 
cans, cutlery, etc 

e) Conversion of Waste 
Paper into 
newspaper, packing 
materials etc 

f) Conversion of Used 
Tyres for road 
pavings, buildings, 
shoe soles, etc. 
 

5.3 Describe wealth creation 
from waste waters e.g. 

a) Use of treated 
effluent for 
agriculture 

b) Use of House-hold 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Explain the process of 
wealth creation from 
waste waters e.g. 

• Use of treated 
effluent for 
agriculture 

5.3 Identify locally-
fabricated machines and 
processing equipment 
used in converting 
wastes-to-wealth e.g.:  

a) Hoppers  
b) Extruders  
c) Aggregators  
d) Rollers 

 
 
 
 
 
 

5.4 Set up a demonstration 
house-hold composting 
facilities 

Visit fabrication 
companies with 
students for them to 
see the operation of 
some locally fabricated 
machines and 
processing equipment 
used in converting 
wastes-to-wealth, e.g.: 

a) Hoppers  
b) Extruders 
c) Aggregators 
d) Rollers 

 
 

• Guide student to 
set up a 
demonstration 
house-hold 
composting 
facilities 
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sewage to generate 
biomass 
 
 

5.4 Describe the use of locally 
fabricated machines and 
processing equipment used 
in converting wastes-to 
wealth’ such as;:  

a) Hoppers  
b) Extruders  
c) Aggregators  
d) Rollers  

c) Use of House-hold 
sewage to generate 
biomass 
 

 

• Give information on how 
to access locally 
fabricated machines and 
processing equipment 
listed in 5.4 for the 
purpose of converting 
wastes- to- wealth.  
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Assessment Guide 

Coursework/ Assignments = 10% 

Practical Exercises  = 40% 

Examination = 50% 

 

 

Recommended Textbooks 
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PROGRAMME:       National Innovation Diploma in Environmental and Safety Management  

 COURSE:        Environmental Hazards 

 COURSE CODE:       ESM 214 

 CONTACT HOURS:          3Hrs 

 GOAL:          The course is designed to equip students with the knowledge to identify and characterize      

                          environmental hazards 

 GENERAL OBJECTIVES:  On completion of this course, the students should be able to 

1.0 Know the various types of environment    

2.0 Know the components of the environment 

3.0 Know the basic concept of environmental hazards. 

4.0 Know the types, causes and effects of environmental hazards and their causes. 

5.0 Know the effects of environmental hazards 
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PROGRAMME: NATIONAL INNOVATION DIPLOMA (NID) IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

COURSE:  WASTE – TO – WEALTH COURSE CODE:  ESM 214 
CONTACT HOURS: 3HRS 
 

GOAL: The course is designed to equip students with the knowledge to identify and characterize            

 environmental hazards. 

COURSE SPECIFICATION:                                      THEORETICAL CONTENTS  60% 
 

                   PRACTICAL CONTENTS  40% 

WEEK Specific Learning Outcome 
  

Teacher Activities Learning 
Resources 

Specific Learning 
Outcome 

Teacher Activities Learning 
Resources 

 General Objective 1.0:  Know the various types of environment 

•  1.1 Define the term 

environment 

 

1.2 Classify environment into 

the following types 

- Physical (Abiotic) 

- Biological (Biotic  

- Occupational  

- Socio-cultural  

 

1.3 Describe the various types 

of environment listed in 1.2 

above. 

 

1.4 Mention the 

characteristics of the various 

types of environment in 1.2 

above 

 

1.5 List examples of the 

Explain the meaning of 

environment. 

 

Explain how to classify 

environment into various 

types  listed in 1.2 

 

 

 

Give examples of the 

various types of 

environment in 1.2 

 

Explain the 

characteristics of the 

various types of 

environment in 1.2. 

 

Give examples of the 

various types of the 

Projector 

 

Textbooks 

 

Internet 

 

Lecture  

Notes 

 

Tutorial 

 

Group 

Discussion  

1.1 Identify the 

products of 

environment 

 

 

 

 

 

1.2 Identify the 

constituents of the 

environment 

Guide the students to 

identify various 

products and activities 

within the 

environment. 

 

 

Explain in practical 

terms the constituents 

of the environment 

Projector 

 

Textbooks 

 

Internet 

 

Lecture  

Notes 

 

Tutorial 

 

Group 

Discussion 
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various types of environment 

in the country. 

 

environment in the 

country. 

 

 General Objective 2.0: Know the components of environment 

 
 
3 
- 
5 

2.1 List the components of the 

environment in terms of  

- Biophysical environment 

- Built environment  

- Social environment 

- Natural environment  

- Human Health  

 

2.2 Describe in detail each of 

the components of the 

environment listed in 2.1 

 

2.3 Explain the following terms  

relating to components of 

environment in 2.1: 

- Climate and meteorology 

- Air quality and noise 

- Land resources, vegetations 

and  animals 

- Hydrological resources  

- Water quality 

2.5 Describe  geology and 

geomorphology as part of the 

component of environment 

 

2.6 Outline how social economic 

component affects the 

environment 

2.7 Describe what the health of 

the people consist of:  

• Community health 

• Nutritional Status 

• Environmental Health 

Explain each of the 

components of environment 

in 2.1       

 

Explain the 

interrelationship between 

the components of the 

environment listed in 2.1. 

 

 

Explain the terms in 2.2 in 

relation to components of 

environment. 

 

Describe how the features 

listed in 2.3 is measured 

 

Explain  physical and 

chemical indicators of water 

quality 

 

Explain geology and 

geomorphology as part of 

the components of the 

environment 

Explain how social 

economic component affects 

the environment 

 

Explain what the health of 

the people consist of as 

listed in 2.7.  

 

 Identify products of the 

environment, 

 

 

Describe physical and 

chemical indicators of 

water quality 

 

 

Guide the students in 

identifying various 

products and activities 

within the environment. 

 

Describe physical and 

chemical indicators of 

water quality 
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• Diseases and their prevalence 

2.8 List the components of the 

environmental Health, Air, 

Water and Soil pollution; 

Housing water supply and 

sanitation, solid waste 

management , water related 

diseases, vector control, 

environmental  

epidemiology and environmental 

toxicology 

Enumerate the components 

of the environmental 

Health, Air, Water and Soil 

pollution; Housing water 

supply and sanitation, solid 

waste management , water 

related diseases,  vector 

control, etc, 

 

 

Describe how physical and 

chemical indicators can be 

detected in water quality  

 General Objective 3.0:  Know the basic concept of environmental hazards 

 3.1 State what is hazard. 

3.2 Explain the differences 

between danger, hazard and 

hazardous conditions 

 

3.3 Briefly describe 

environmental  hazards 

 

3.4 Classify environmental 

hazards into: 

 - physical hazard  

 - chemical hazard 

 - Biological hazard 

 - Socio-cultural 

(Psychological) hazard. 

 

3.5 Mention examples of each 

class of Environmental Hazards 

listed in 3.4 above. 

 

3.5 Outline how to control 

environmental hazards. 

 

State the meaning of hazard 

Differentiate between 

danger, hazard and 

hazardous condition. 

 

Explain the term 

environmental hazard 

 

Describe various classes of 

environmental hazards listed 

in 3.4. 

 

Describe examples of each 

class of Environmental 

Hazards listed in 3.4 above. 

 

Explain how examples of  

each class of environmental 

hazard is related to Human 

Health. 

 

Describe how to control 

environmental hazards 

Projector 

 

Textbooks 

 

Internet 

  

Laptop 

 

Lecture  

Notes 

 

Tutorial 

 

Identify product of 

environment 

 

At what stage can a 

substance be described as 

danger, hazard and 

hazardous? 

 

Give definition of danger, 

hazard and hazardous 

 

Mention factors associated 

with environmental hazard 

Guide the students in 

identifying such 

products and activities 

within the environment  

 

 

Explain and describe 

the elements associated 

with environmental 

hazard. 

 

 

3474464103 

Projector 

 

Textbooks 

 

Group 

practical 

discussion 

 

Lecture  

Notes 

 

Tutorial 
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3.6 List examples of each of 

environmental hazard 

classified in 3.4. 

 

Give examples of each of 

environmental hazard 

classified in 3.4. 

 General Objective 4.0: Know the types, causes and effects of environmental hazards 

 
 
 
 
 
 
9 
 
 
- 
 
 

10 

4.1. State what industrial 

accident means. 

4.2 State types of industrial 

accident with examples. 

4.2 Describe the type, principal 

physical cause and effects of 

accidents 

 

4.3 Classify Industrial hazard 

into groups under the following 

heading: 

 - Biological Hazard 

 - Chemical hazard 

 - Electrical hazard 

 - Mechanical Hazard 

- Environmental or physical 

hazard. 

- Fire hazard 

- Potential hazard 

Explain briefly the meaning of 

industrial accident  

Explain various type of 

industrial accident giving 

specific examples. 

Explain the type, principal 

physical cause and effects of 

accidents. 

Explain the classification of 

industrial hazards into the 

following groups: 

Biological Hazard 

 - Chemical hazard 

 - Electrical hazard 

 - Mechanical Hazard 

- Environmental or physical 

hazard. 

- Fire hazard 

- Potential hazard 

Projector 

Textbook

s 

Laptop 

 

Journals 

 

Tutorial 

 

 

Identify the type, the 

source and effect of 

environmental hazard in a 

particular manufacturing 

industry and its environs 

 

Guide the students to 

identify various types of 

environmental hazard 

taking note of their 

sources and effects in a 

given environment e.g. 

manufacturing industry 

and its environs. 

 

Explain the precaution 

and safety in the use of 

electricity. 

 

Group 

Discussion 

 

Internet 

  

Tutorial 

 

 

 

 

4.4 Mention examples of each 

group of industrial hazard listed 

in 4.3. 

 

 4.5 Explain how each of the 

examples mentioned in 4.4 is 

related to health. 

 

4.6 Describe the causes of 

chemical hazards and their 

 

Explain how students can 

identify and classify hazard into 

groups mentioned in 4.3. 

 

Describe examples of each 

group of industrial hazard 

 

Explain the health effect of each 

of the groups of industrial 

 

 

 

 

 

 

 

 

 

 

Identify three (3) things 

needed to start (ignite) a 

fire 

 

Identify the role of fuel, 

oxygen and heat in 

burning. 

 

Identify how any 

occupation that relates  to 

Show three (3)things 

needed to start a fire 

 

Show the role of fuel, 

oxygen and heat in 

burning. 

 

Describe the effects of the 

absence of the essential 

things needed to start a 
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effects. 

 

 

5.1 Outline the causes and 

effects of electrical hazards 

using electrical accident as an 

example. 

 

5.2 Describe precaution and 

safety in the use of 

electricity. 

 

5.3 Explain fire hazard and 

their causes. 

 

5.4 Describe classification of 

fires and causes of initiation 

of fires combustion 

 

5.5 Explain the causes and 

effects of mechanical 

hazards 

 

5.6 Explain causes and effects of 

biological hazards. 

 

5.7 Define pollutants hazard 

 

5.8 Classify types of 

environmental pollutants 

hazards 

 

5.9 List examples of 

environmental pollutants 

hazard 

4.17 Describe the effects of 

environmental pollutant hazard 

in  

hazard in  4.3 

 

 

Explain the causes and effects 

of electrical hazards with case 

studies of electrical accidents as 

example. 

 

Explain precaution and safety 

rules in the use of electricity. 

 

Give examples by which fire 

can destroy life and property 

 

State the condition by which 

fire can ignite 

 

Explain to students what is 

meant by safe and unsafe 

condition in a workplace/ 

 

Explain the causes and effects 

of mechanical hazards 

 

Explain the biological hazards 

associated with food, animals, 

certain viruses, parasites, fungi, 

bacteria, insects and plants. 

 

Allow students to explain what 

they understand by pollutants 

hazard 

 

Give examples of chemical, 

physical and biological agents 

that exert undesirable effects on 

human health, the environment 

and the land.  

 

body fluid can pose a risk 

to workers from biological 

hazard. 

 

 

 

 

 

 

Identify possible causes of 

mechanical hazards. 

 

Identify when a substance 

can be recognized as a 

pollutant. 

  

Identify different types of 

pollutant caused by 

pollutant hazards. 

 

Identify some animals, 

viruses, fungi associated 

with biological hazard. 

 

Identify examples of 

water, air and soil/land 

pollution and their effects 

on human 

 

Carry out instrumentation 

measurement on various 

types of pollution above. 

 

                                                                                                 

fire 

 

Show by the use of video 

clips, pictures, charts 

how any occupation that 

relates  to body fluid can 

pose a risk to workers 

from biological hazard 

 

Describe possible causes 

of mechanical hazards 

 

Identify when a 

substance can be taken as 

a pollutant. 

 

Describe different types 

of pollutant caused by 

pollutant hazards. 

 

Identify examples of 

water, air and soil/land 

pollution and their effects 

on human 

 

Illustrate with practical 

work the environmental 

pollutants hazards  in air, 

water and land/ soil 

through instrumentation 

measurement            
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• Air  

• Water  

• Soil/Land. 

Explain the specific effects that 

environmental pollutants 

hazard have on Human Health  

 General Objective 5.0: Know the effects of environmental hazards 

 
 

 
 

    
 
 
 
 
 
 
 
11 
 
 
 - 
 
12 

5. 1 Define occupational health 

risk 

5.2 Mention the components of 

occupational health risks 

5.3 Define occupational diseases. 

5.4 Mention various aspects of 

occupational diseases 

5.5 Outline commonest target 

organs affected by 

occupational diseases.  

5.6  State the Environmental 

Radioactivity/Radiation 

Hazards effects on human 

health 

5.7 State the two main effects of 

ionizing radiation. 

 

5.8 Describe transportation  

hazards  giving specific 

examples 

5.9 Outline the main physical 

hazards  and risks in workers’ 

transportation  

Mention health hazard in the 

workplace. 

 

 Describe components of 

occupational health risks. 

 

Explain what is meant by 

occupational diseases giving 

examples 

 

. Describe the commonest target 

organs affected by occupational 

diseases.  

Explain environmental 

radioactivity/radiation hazards  

Describe  Environmental 

Radioactivity/Radiation 

Hazards effects on human  

 

Illustrate the risk posed to 

workers’ health through 

physical hazard in 

transportation. 

Describe common health 

problems of workers in 

transport sector in 5.10. 

Give examples of  common 

weather hazard in using these 

 5.1 Identify the causes and 

effects of various types of  

health hazards in a given 

working environment. 

 

 

5.2 Describe various types 

of pollutants hazards, 

occupational health risks, 

occupational diseases and 

environmental 

radioactivity/radiation 

hazards. 

 

5.3 Identify occupation 

diseases that are common 

with industrial activities in 

selected working 

environment. 

 

5.4 Describe how ionizing 

radiation affects human 

health. 

 

5.5 Identify the following 

most common weather 

hazards in various means 

of transportation system: 

CAR 

• Fog and low visibility 

• Ice on roads 

• Very heavy rain 

(flooding) 

Use video clips, pictures, 

charts as well as 

industrial visitation to 

appropriate working 

environment  toassist 

students to identify 

various types of 

pollutants hazards, 

occupational health risks, 

occupational diseases and 

environmental 

radioactivity/radiation 

hazards 

 

Guide student in the 

physical identification of 

occupational diseases that 

are common with 

industrial activities 

 

Use video clips, charts, to 

show how ionizing 

radiation affects human 

health. 

 

Describe the common 

weather hazards in 

various means of 

transportation system 

listed in 5.5 

 

Guide student to identify 

various hazards 

associated with every 
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5.10 Describe common health 

problem of workers such as: 

• Fatigue  

• Violence and harassment  

• Job content changes 

• Transport workforce 

• Participation of women in 

the transport sector 

• Long distance traveling 

form of transport: 

• Car 

• Airplane 

• Shipping 

• Walking 

• Space Shuttle (rockets and 

spacecraft) 

• Military engagement 

Describe the top three hazards 

in transportation 

• Winter precipitation 

• Fog and low visibility 

Heavy rain 

• Sun blinding (low sun 

angles) 

• Severe thunder storm. 

 

AIRPLANE 

• Wind sheer 

• Icing on wings 

• Fog and low visibility 

• Heavy rain 

• Inclement runway 

condition 

 

SHIPPING 

• Tropical cyclone 

• Mid latitude 

cyclone/rough sea 

• Strong wind 

 

WALKING 

• Lighting 

• Flooding 

• Slip on ice 

 

SPACE SHUTTLE 

(Rockets & Space Craft) 

• Wind Shear & Strong 

wind 

• Clouds 

• Large temperature 

inversion 

• Cold surface 

temperature 

• Instability 

• Fog & low visibility 

transportation system 

listed in 5.5. 

 

Help student to identify 

transportation harzards 

that are common to all 

means of transportation 

system namely: 

- by car 

- by airplane 

- by shipping 

- by walking & 

- by space shuttle 
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Assessment Guide 

Coursework/ Assignments = 10% 

Practical Exercises  = 40% 

Examination = 50% 

 

 

Recommended Textbooks 
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 Department/ Programme: NATIONAL 

INNOVATION DIPLOMA 

Course Code: 

STP 122 
 Credit Hours: 

 Subject/Course: Optics and Waves   Theoretical: 1 hours/week 

 Year:                                         Semester: Pre-requisite:  Practical: 2 hours /week 

 

General Objectives 

 

On completion of this course, students should be able to: 

112. understand the principles and applications of reflection and refraction at plane and curved surfaces. 

113. understand the working principles of optical instruments. 

114. understand the basic concepts of photometry. 

115. understand the phenomenon of wave, optics and sound waves. 
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 Course: NATIONAL INNOVATION DIPLOMA Course Code:   Credit Hours: 

 STP 122 STP 122  Theoretical: 1 hours/week 

 Year:                      1                   Semester:    2 Pre-requisite:  Practical: 2 hours /week 

 Theoretical Content  Practical Content 

 General Objective 1.0: Understand the principles and applications of reflection and refraction at plane and curved surfaces 

 

Week/s Specific Learning Outcomes Teacher’s activities Resources Specific 

Learning 

Outcomes 

Teacher’s 

activities 
Resources 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 – 3 

Reflection and Refraction at 

Plane Surfaces 

1.1 Revise previous work on 

reflection and refraction 

at curved surfaces. 

1.2 Define refractive index in terms 

of velocities of 

light in vacuum and in a medium. 

1.3 Explain the use of spherometer. 

1.4 Explain the application of total 

internal reflection 

in the construction of the following: 

Submarine periscope, binoculars, 

optical fibre 

and kaleodoscop. 

1.5 Determine the focal length of 

two thin lenses in 

contact using the formula: 

1 = 1 + 1 

F    f1  f2 

 

1.6 Explain defects of lenses 

(spherical and chromatic 

aberration) and their corrections. 

• Revise previous work on 

reflection and refraction at 

curved surfaces. 

 
• Explain refractive index in 

terms of velocities of 

     light in vacuum and in a     

     medium. 

• Explain the use of spherometer. 

• Explain the application of total 

internal reflection 

in the construction of the 

following: 

Submarine periscope, binoculars, 

optical fibre 

and kaleodoscop. 

• Illustrate the focal length of 

two thin lenses in 

contact using the formula: 

1 = 1 + 1 

F    f1  f2 

• Explain defects of lenses 

(spherical and chromatic 

    aberration) and their 

Classroom 

resources. 
Determine the 

radius of 

curvature of a 

convex mirror 

using a 

spherometer. 

 

 

 

 

 

 

Determination of 

the refractive 

index of liquid 

using a concave 

mirror. 

Students 

should 

perform an 

experiment to 

determine the 

radius of 

curvature of a 

convex 

mirror using 

a 

spherometer. 

 

 

Student 

should 

perform an 

experiment to 

determine 

refractive 

index of 

liquid using a 

concave 

mirror. 

 

Student 

Spherometer 

piece of 

plane glass, 

convex 

mirror. 

 

 

Concave 

mirror, 

liquid, retort 

stand. 

Clamp. Pin, 

meter rule. 

 

 

 

 

 

 

 

Illuminated 

object, meter 
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corrections. should carry 
4 - 6    Determination of 

the focal length 

of a convex lens 

by the 

displacement 

method. 

 

 

Determination of 

the focal length 

and position of a 

lens mounted in 

an inaccessible 

position inside a 

tube. 

 

 

 

Determination of 

(i) glass, 

(ii) liquid using a 

travelling 

microscope. 

out 

experiment to 

determine 

the focal 

length of a 

convex lens 

by the 

displacement 

method. 

 

 

Student 

Should 

perform an 

experiment to 

determine the 

focal length 

and position 

of a lens 

mounted in 

an 

inaccessible 

position 

inside a tube. 

 

 

Perform 

experiment to 

determine 

i) glass, 

(ii) liquid 

using a 

travelling 

microscope. 

rule, convex 

lens, stands 

and screen. 

 

 

Light box, 

screen, 

cardboard 

tube with 

lens inside 

and having 

window both 

ends. 

 

 

Travelling 

microscope 

with vernier 

scale, glass 

block, tank 

with glass 

sides, 

lycopodium 

powder, fine 

sand. 

 General Objective 2.0: Understand 

the working principles of optical 

instruments. 
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7 – 8 

 

 

 

 

 

 

Optical Instruments and 

Human Eye 
2.1 Explain the magnifying action 

of lens 

2.2 Write expression for angular 

magnification of a 

lens 

2.3 Explain the working of: 

ii) Simple microscope 

iii) Compound microscope 

iv) Astronomical telescope 

v) Galilean telescope 

vi) Terrestrial telescope 

• Explain the magnifying action 

of lens 

 

 

• Write expression for angular 

magnification of a lens 

• Explain the working of: 

ii) Simple microscope 

iii) Compound microscope 

iv) Astronomical telescope 

v) Galilean telescope 

vi) Terrestrial telescope 

Classroom 

resources. 

 

 

 

 

Demonstrate the 

use of microscope 

Students 

should be 

made to use 

the 

microscope 

to view 

minute 

particles. 

Microscope 

9 – 11 2.4 Explain the magnifying power 

of optical 

instruments in 2.3 above. 

2.5 Calculate the magnifying power 

of the optical 

instruments in 2.3 above. 

2.6 Describe the working of a 

spectrometer. 

2.7 Explain the defects of the eye 

and their correction. 

2.8 Calculate the magnifying 

power, angular 

magnification of optical 

instruments. 

2.9 Calculate the focal lengths of 

the objective and eye 

lenses of compound microscope 

given the 

magnification and other necessary 

parameters. 

 

 

 

Solve simple numerical 

problems. 

 Determine the 

magnifying power 

of a microscope. 

 

 

 

 

Demonstrate the 

use of the 

spectrometer 

 

 

 

 

Measure angle of 

deviation, 

minimum 

deviation angle of 

a prism using 

spectrometer. 

Student 

should 

determine 

the 

magnifying 

power of a 

microscope. 

 

 

Teacher 

should 

demonstrate 

the use of 

spectrometer 

 

 

Students 

should 

measure 

angle of 

deviation, 

minimum 

deviation 

angle of a 

prism using 

Compound 

microscope, 

unsilvered 

glass plate, 

two 

millimetre 

scales 

(mounted 

white paper 

scales are 

suitable). 

 

 

Spectrometer. 
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spectrometer 

       

 General Objective 3.0: Understand 

the basic concepts of photometry. 

     

 

 

 

 

12 – 13 

 

 

 

 

Photometry 

3.1 Define radiant power, radiant 

flux, luminous flux 

3.2 Define luminance, luminance 

and luminous 

intensity 

3.3 Describe the international 

standard source of light. 

3.4 Define solid angle 

3.5 Define luminous efficiency. 

3.6 State the relationship between 

illuminance and 

luminous flux; luminous intensity 

and luminous 

flux. 

3.7 State cosine law and inverse 

square law 

3.8 Describe lummer – Brolum 

photometer and the 

flicker photometer. 

3.9 Compare intensities of light 

sources. 

3.10Calculate the luminous 

intensity I, and luminous 

flux F, of a source. 

3.11Calculate the luminance of a 

surface. 

Lecture 

 

 

 

 

 

 

 

 

 

 

Solve some numerical 

problems. 

Classroom 

resources. 

Compare light 

intensities. 

Student 

should 

compare 

light 

intensities 

using 

photometer. 

Light sources 

of different 

intensities, 

meter rule, 

photometer. 

 General Objective 4.0: Understand 

the phenomenon of wave, optics 

and sound waves. 

     

14 4.1 Explain sound waves in air 

columns and waves in 

strings. 

4.2 Define resonance. 

Lecture Classroom 

resources. 

Determine 

experimentally 

the velocity of 

sound in air 

Student should 

perform the 

experiment to 

determine 

Glass 

resonance 

tube about 

100 cm long 
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4.3 List examples of resonance in 

other physical 

events. 

4.4 Identify the factors that affect 

the velocity of sound 

waves in pipes. 

4.5 Establish the relationship 

between the frequency of 

waves in a straight string and the 

length and 

tension: 

F = 1 T/M 

Where f = Frequency 

T = Tension in string 

L = Length of string 

And M = Mass of string 

using a 

resonance tube. 

experimentally 

the velocity of 

sound in air 

using a 

resonance 

tube. 

and 3cm in 

diameter, 

clamp, rubber 

bung, set of 

tuning forks 

of frequency 

range 256 to 

512 hertz, 

meter rule. 

 

 

 

 

 

 

15 

4.6 Explain what is meant by 

Doppler effect. 

4.7 List examples of Doppler effect 

in sound and light . 

4.8 Explain the terms:- 

i) Reflection 

ii) Refraction 

iii) Super position 

iv) Interference and diffraction as 

they relate 

to waves. 

4.9 State the conditions necessary 

for interference and 

to occur. 

4.10Explain the term beat. 

4.11Determine beat frequency 

4.12Explain the electromagnetic 

spectrum in relation to 

wave lengths and frequency. 

4.13Distinguish between emission 

and absorption of 

waves. 

Lecture Classroom 

resources. 

Determination 

of the frequency 

of a tuning fork using a 

sonometer. 

 

 

 

 

 

 

Demonstration 

of reflection, 

refraction, super 

position, 

interference and 

diffraction using 

a ripple tank. 

Student should 

determine by 

experiment the 

frequency of a 

tuning fork 

using a 

sonometer 

 

 

 

The teacher 

should 

demonstrate 

reflection, 

refraction, 

super position, 

interference 

and diffraction 

using a ripple 

tank. 

Sonometer, 

length of steel 

of diameter about 

half 

millimetre, 

supporting 

hook and set 

of slotted five 

Newton 

weights, 

tuning folk, 

and 

micrometer 

screw gauge 

 

Ripple tank.. 



285 

 

 

Assessment: 

Coursework/ Assignments 10 %; Course test 20 %; Practical 30 %; Examination 40 % 

Recommended Textbooks & References: 

(1) Advanced Level Physics by Nelkon and Parker 

(2) Physics Practical Manual by Tyler. 
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 Department/ Programme: NATIONAL 

INNOVATION DIPLOMA 

Course Code: 

STP 211 
 Credit Hours: 

 Subject/Course: Electronics   Theoretical: 1 hours/week 

 Year:             2                            Semester:    1 Pre-requisite:  Practical: 3 hours /week 

 

General Objectives 

 

116. Understand the basic concepts of semiconductors 

117. Understand the construction, operation and simple application of p-n junction diodes 

118. Understand the construction, operation and characteristics of bipolar transistors and circuit properties of the three transistor 

configurations 

119. Understand the construction and characteristics of vacuum triodes, tetrode and pentode valves 
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 Course: NATIONAL INNOVATION DIPLOMA Course Code:   Credit Hours:   4 

 Electronics STP 211  Theoretical: 1 hours/week 

 Year:           2                              Semester:   1 Pre-requisite:  Practical: 3 hours /week 

 Theoretical Content  Practical Content 

 General Objective 1 Understand the cell of as the basic unit of life 

 

Week/s Specific Learning Outcomes Teacher’s 

activities 
Resources Specific 

Learning 

Outcomes 

Teacher’s 

activities 
Resources 

1-2 Semi Conductor Theory 

1.1 Explain electronic structure of elements 

1.2 Explain covalent bonds, valency band, 

conduction band and energy gap for forbidden 

energy band. 

1.3 Explain discrete energy levels in atoms 

1.4 Draw the energy band structure for a conductor, a 

semi-conductor and an insulator. 

1.5 Explain the properties of a semiconductor in 

relation to conductors and insulators. 

1.6 State the two common types of semiconductor 

materials, silicon and germanium. 

1.7 Explain qualitatively the structure of intrinsic ntype 

and p-type semiconductors. 

1.8 Explain electrical conduction as apparent 

movement of holes in p-type semiconductor 

material and movement of electrons in n-type 

semiconductor material. 

1.9 State the effect of temperature change on intrinsic 

conduction in semiconductors. 

Lecture 

Illustrate with 

diagrams. 

Make a list of 

insulators, 

conductors and 

semiconductors 

and ask 

the students to 

group 

them under the 

heading 

insulator, 

semiconductors 

and 

conductors 

Classroom 

Resources 
   

 General Objective 2: 0 Understand the construction, 

operation and simple application of p-n junction diodes 

     

3-5 2.1 Explain the formation of the depletion region and 

the junction potential when ap-type and an n-type 

semiconductors are brought in contact. 

Lecture and 

use diagrams 

to illustrate. 

Classroom 

Resources 

 

 

 

 

 

 

A 

Multimeter 
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2.2 Draw a p-n junction connected in the:- 

a) forward bias mode and 

b) reverse bias mode, indicating for each case the 

current flow in the diode and external circuit. 

2.3 Explain the action of a p-n junction diode in the:- 

a) forward bias mode 

b) reverse bias mode 

2.4 Describe with aid of diagram construction of a 

diode. 

2.5 Compare the typical static characteristics for 

germanium and silicon diodes to illustrate 

different in forward voltage drop and reverse 

current. 

2.6 State the diode equation for the current flowing at 

a given applied voltage and temperature and 

define the symbols used. 

2.7 Explain the dynamic (or a.c.) resistance of a diode 

at a given d.c. voltage. 

2.8 Explain reverse saturation current, breakdown 

voltage and the importance of considering the 

peak inverse voltage of the diode. 

 

 

 

 

 

 

Demonstrate the 

action of p-n 

junction diode 

in the 

i forward bias 

mode 

ii reverse bias 

mode 

Determine 

experimentally 

the 

current/voltage 

static 

characteristic of 

a germanium 

and silicon 

diode 

 

 

 

 

 

 

Students 

should observe 

what happens 

when a diode 

is reversed 

biased and 

forward biased 

Students 

should 

perform the 

experiment to 

determine 

static 

characteristic 

of a 

germanium 

and silicon 

diode 

 

 

 

Silicon 

diode, 

germanium 

diode, a 

rheostat, a 

voltmeter, a 

milliammete 

r, a 

microammeter, 

power 

supply in the 

range 0 – 50 

volts 

6-7 2.9 State the applications of the following diodes and 

draw the circuit symbols of each :- 

a) Power diodes 

b) Zener diodes 

c) Signal diodes and 

d) Varactor diodes 

e) Tunnel diode 

f) Light emitting diode (LED) 

g) Photo diode 

2.10 Explain the action of a semiconductor diode as a 

half wave rectifier and full wave rectifier 

illustrating with sketches of the circuit diagrams 

and wave forms of the applied a.c. voltage and 

the load current or load voltage for a resistive load. 

2.11 Explain avalanche effect and zener effect as the 

Lecture Classroom 

resources 

Identify the 

following 

diodes:- 

Power diodes 

Zener diodes 

Signal diodes 

Veractor diodes 

Tunnel diode 

Light emitting 

diode (LED) 

Photo diode 

 

 

Demonstrate 

rectification 

Make 

available the 

diodes in 

question and 

identify each 

of them 

 

 

 

 

 

 

With the use 

of oscilloscope 

show the 

Power 

diodes 

Zener diodes 

Signal 

diodes and 

Varactor 

diodes 

Tunnel 

diode 

Light 

emitting 

diode (LED) 

Photo diode 
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two breakdown mechanisms in semiconductor 

diodes. 

2.12 Draw the static characteristic of a zener diode 

relating it to that of a conventional diode. 

 

 

 

 

Perform an 

experiment to 

determine the 

static 

characteristic of 

a Zener diode 

students what 

is meant by 

rectification of 

signals 

 

 

Students 

should 

perform an 

experiment to 

determine the 

static 

characteristic 

of a Zener 

diode 

Oscilloscope , AC 

source, 

rectifiers, 

wire 

connectors 

and keys. 

 

 

 

DC volt 

meter, 

milliammetr 

e (DC), 

connection 

wires, 

resistor, a 

rheostat and 

source of 

emf 

 General Objective 3: Understand the construction, 

operation and characteristics of bipolar transistors and 

circuit properties of the three transistor 

Configurations 

     

8-9 Semi Conductor devices (Bipolar Junction 
3.1 Describe with the help of diagrams and circuit 

symbols the construction of a bipolar junction 

transistor as: 

a) an n-p-n transistor and /or 

b) a p-n-p transistor 

3.2 Identify the electrodes of the bipolar transistor as 

emitter, base and collector. 

3.3 State the three transistor configurations as 

common base (CB), common emitter (CE) and 

common collector (CC) 

3.4 Draw the n-p-n and p-n-p transistors connected in 

the common base and common emitter 

configurations with their associated biasing 

supplies. Show the directions of the currents:Ic, Ib 

Lecture 

 

 

 

Lecture 

 

 

 

Lecture 

State that the 

emitter 

base junction is 

always 

forward biased 

while the 

 

 

 

 

 

 

 

 

 

 

 

 

Classroom 

resources 

 

 

 

 

 

 

 

 

 

 

 

 

Identify the two 

types of bipolar 

transistors 

 

 

 

 

 

 

 

 

 

 

 

Students 

should be 

shown the 

PNP, and NPN 

 

 

 

 

 

 

 

 

 

 

 

PNP, and 

NPN 

Transistors 
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 and Ie 

3.5 State the following: 

i) The current flowing in the transistor 

including the collector leakage current I 

ICBO 

ii) The relation between the collector current 

IC’ emitter current IE and base current IB 

(viz Ie = Ic + Ib) 

iii) Relation between the collector current, 

emitter current and leakage current (viz IC 

= hFB IE +ICBO) Relation between the 

collector current, base current and leakage 

current from C – B mode 

(IC = hfB Ie + ICBO 

collector base 

junction is 

always 

reversed biased 

  Transistors  

10-12 3.6 List the circuit properties of the three transistor 

configuration such as input resistance, output 

resistance, current gains, voltage gains and phase 

relation between input and output. 

3.7 Sketch a circuit diagram for determining common 

base static characteristics. 

3.8 Explain the method of obtaining the CB static 

characteristics. 

3.9 Plot and describe typical families of curves of 

i) IC/Vcb (out-put characteristics) 

ii) Veb/Ie (input characteristics) 

iii) Ic/Ie (transfer characteristics) 

3.10 Sketch a circuit diagram for determining the 

common emitter static characteristics. 

3.11 Plot and describe typical families of curves of: 

i) Ic-Vce (out-put characteristics) 

ii) Vbe-Ib (in-put characteristics) 

iii) Ic – Ib (transfer characteristics) 

  Determine 

experimentally 

CB static 

characteristics 

of bipolar 

transistors 

 

 

 

 

 

 

 

 

 

 

 

 

 

Determine 

experimentally 

the commonemitter 

static characteristics 

of a transistor 

Students 

should carry 

out 

experiments to 

determine the 

common base 

static 

characteristics 

of a transistor. 

Plot the output 

characteristics, 

input 

characteristics 

and transfer 

characteristics 

 

 

 

Students 

should 

perform 

experiments to 

determine the 

common 

emitter static 
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characteristics 

of a transistor. 

Plot the output 

characteristics, 

the input 

characteristics 

and transfer 

characteristics. 

They should 

obtain the 

output 

resistance, the 

input 

resistance and 

the current 

gain from the 

plotted 

characteristics 

 General Objective 4: Know the construction and 

characteristics of vacuum triodes, tetrode and pentode 

valves 

     

13 Vacuum Diodes and Multi-Grid Valves 
4.1 Draw and label diagrams of triode construction 

and its circuit symbol. 

4.2 Describe the principles of operation of triodes. 

4.3 Explain the effect of the control grid on the 

anode. 

4.4 Sketch a circuit diagram for determining the static 

characteristics of a triode. 

4.5 Sketch typical families of curves of Ia –Va 

(output characteristics) and Ia – Vg (transfer 

characteristics) of a triode. 

4.6 Explain that the input resistance is high since 

the grid current is normally negligible. 

4.7 Define anode slope resistance ra, mutual 

conductance gm and amplification factor u 

4.8 State relationship between ra, gm and u for a triode 

equivalent circuit. 

Lecture Classroom 

Resources 

Identify the 

different types of 

valves. 

Students 

should be 

made to 

identify the 

different 

types of 

valve 

Diode valve, 

triode valve, 

tetrode valve 

and pentode 

valve 



292 

 

14-15 4.9 Explain the purpose of the screen grid on the 

tetrode, (to eliminate the high frequency feedback 

by the grid to anode capacitance Cga) 

4.10 Sketch typical tetrode anode characteristics and 

screen grid characteristics. 

4.11 Explain how the kink in the characteristics as due 

to secondary emission from the anode. 

4.12 Explain how the kink in the characteristics limits 

the use of tetrode as amplifier. 

4.13 Sketch the circuit symbol of the pentode 

indicating anode, cathode heater filament, control 

grid, screen grid and suppressor grid. 

4.14 Explain that the suppressor grid eliminates the 

secondary emission effects and reduces anode to 

grid capacitance, Cga. 

4.15 Sketch typical families of curves of Ia – Va 

(output characteristics). 

4.16 Define anode slope resistance ra, mutual 

conductance Cm and amplification factor for 

comparison. 

4.17 List typical value of these parameter for the 

vacuum triode and pentode for comparison. 

4.18 Explain the relative advantages and disadvantages 

of transistors over vacuum tubes. 

Lecture and 

use diagrams 

to illustrate. 

Solve 

numerical 

problems 

associated with 

the 

concepts. 

Classroom 

Resources 

Determination of 

the static 

characteristics of 

either a triode or 

pentode 

Students 

should 

perform an 

experiment 

to determine 

the static 

characteristi 

cs of a triode 

or pentode. 

Triode, 

Pentode 

valves, 

Milliammete 

rs, Volt 

meters, 

Rheostat 

wire 

connectors, 

Electrical 

keys. 
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Assessment: Give details of assignments to be used: 

Coursework/ Assignments 10%; Course test 20%; Practical 30%; Examination 40% 
Recommended Textbooks & References: 

Principles of Electronics by T. Duncan, 

A Manual of Laboratory Experiment in Electronics by C.O. Oroge 
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 Department/ Programme: NATIONAL 

INNOVATION DIPLOMA 

Course Code: 

STP 213 

 Credit Hours: 

 Subject/Course: Calculus for science   Theoretical: 1 hours/week 

 Year:          2                               Semester:    1 Pre-requisite:  Practical: 1 hours /week 

 

General Objectives 

 

125. Understand the basic concepts of differential calculus and its application in solving scientific problems 

126. Know integration as the reverse of differentiation and its application to scientific problems 

127. Understand first order homogeneous linear ordinary differential equations with constant coefficients as applied to simple 

circuits 

128. Understand the basic concepts of partial differentiation and apply same to Scientific problems 
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 Course: NATIONAL INNOVATION DIPLOMA Course Code:   Credit Hours:    2 

 Calculus for science STP 213  Theoretical: 1 hours/week 

 Year:                2                         Semester:     2 Pre-requisite:  Practical: 1 hours /week 

 Theoretical Content  Practical Content 

 General Objective 1: Understand the basic concepts of differential calculus and its application in solving scientific problems 

 

Week/s Specific Learning Outcomes Teacher’s 

activities 
Resources Specific 

Learning 

Outcomes 

Teacher’s 

activities 
Resources 

1-3 1. Define limits 

2. State and prove basic theorems on limits 

3. Define differentiation as an incremental 

notation or function 

4. Prove the formulae for derivative of functions 

of function, product and quotient of functions 

5. Differentiate simple 

algebraic,trigonometric,logarithmic 

exponential functions 

6. Derive second derivative of a function 

7. Apply differentiation to simple science 

problems 

8. Explain the rate of change of a function 

Explain limits 

with 

Examples 

 

 

 

 

 

Solve 

numerical 

problems and 

give 

assignments 

Classroom 

resources 
 

 

 

 

Application of 

differentiations to 

some scientific 

problems 

 

 

 

 
Workshop 

 

 

 

 

 

Overhead 

Projector, 

slides, 

calculators, 

posters, 

chalk and 

board, 

reference 

books. 
 General Objective 2:Know integration as the 

reverse of differentiation and its application to 

scientific problems 

     

4-7 1. Define integration as the reverse of 

differentiation 

2. Distinguish between indefinite and definite integrals 

3. Determine the definite and indefinite integral 

of a function 

4. Integrate algebraic, logarithmic trigonometric 

and exponential simple functions 

5. Integrate algebraic and trigonometric method, 

Define 

integration as 

the 

reverse of 

differentiation 

Distinguish 

between 

indefinite and 

Classroom 

Resources 

Apply integration 

to kinematics. 

Workshop Projector, 

slides, 
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using substitution methods. 

6. Integrate trigonometric and exponential 

functions by parts 

7. Integrate algebraic functions by partial 

fraction. 

8. Integrate trigonometric and logarithmic 

functions applying reduction formula 

9. Calculate length of arc, area under a curve, 

area between two curves, volume of 

revolution, centre of gravity, centre of surface 

area, second moments and moment of initial 

i 

definite 

integrals 

Determine the 

definite 

and indefinite 

integral of 

a function 

Integrate 

algebraic, 

logarithmic 

trigonometric 

and 

exponential 

simple 

functions 

Integrate 

algebraic and 

trigonometric 

method, 

using 

substitution 

methods. 

Integrate 

trigonometric 

and 

exponential 

functions by 

parts 

Integrate 

algebraic 

functions by 

partial 

fraction. 

Integrate 

trigonometric 

and 

logarithmic 

functions 

applying 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

calculators, 

posters, 

chalk and 

board, 

reference 

books. 
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reduction 

formula 

Calculate 

length of arc, 

area under a 

curve, area 

between two 

curves, 

volume of 

revolution, 

centre of 

gravity, centre 

of surface 

area, moment 

of inertia 

 General Objective 3:Understand first order 

homogeneous linear ordinary differential equations 

with constant coefficients as applied to simple electrical 

Circuits 

     

8 – 12 3.1 Define first order differential equation. 

3.2 define first order homogeneous differential equation 

Define first 

order 

differential 

equation,. 

Classroom 

Resources 

   

 3.3 List the methods of solving differential equation by 

separable variables 

3.4 Identify differential equations reducible to 

homogeneous form. 

3.5 Define integrating factor 

3.6 Determine the solution of differential equations 

using integrating factor 

define first 

order 

homogeneous 

differential 

equation 

List the 

methods of 

solving 

differential 

equation by 

separable 

variables. 

Identify 

differential 

equations 

 Application to 

simple electrical 

circuits 

Workshop Projector, 

slides, 

calculators, 

posters, 

chalk and 

board, 

reference 

books. 
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reducible to 

homogeneous 

form. 

Define 

integrating 

factor 

Determine the 

solution 

of differential 

equations 

using 

integrating 

factor 

Solve many 

numerical 

problems and 

give 

assignments 

 General Objective 4: Understand the basic 

concepts of partial differentiation and apply 

same to Scientific problems 

     

13-15 4.1 Solve problems on partial differentiation e.g 

f (x,y) = x2 + y2, = 2xy. 

Solve 

problems on 

partial 

differentiation. 

Give 

assignments. 

Classroom 

Resources 

Application of 

partial 

differentiation to 

scientific 

problems 

Workshop Projector, 

slides, 

calculators, 

posters, 

chalk and 

board, 

reference 

books. 

 

Assessment: Give details of assignments to be used: 

Coursework 40%; Attendance 10%; Examination 50% 

Recommended Textbooks & References: 

Engineering Mathematics by Stroud 
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PROGRAMME:    ENVIRONMENTAL AND SAFETY MANAGEMENT 

 

MODULE:    PESTS AND PESTS CONTROL 

 

COURSE CODE:   ESM 221 

 

CONTACT HOURS:  3 HRS 

 

GOAL: This module is designed to enable students understand pests and pests control. 

GENERAL OBJECTIVE: on completion of this module, students will be able to: 

i. understand the cell as the basic unit of life                  

ii.  Know the agents that are called pests and diseases caused by them in our environment           

iii.  Know how to identify animals and persons and environment suffering from pest infestations       

iv.  understand the menace and damage caused by pest and pest diseases                  

v.  understand the various ways of controlling pests and pests diseases             

vi.  Know specific agents and techniques of controlling pest and pest diseases e.g. fumigation and  spraying and  

vii. Safety precautions, protective equipment, recognition of the early signs and symptoms of poisoning and first aid measures including 

resuscitation.   

viii. Understand the control of pests in specialized environments like airports, beaches and parks. 
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LIST OF EQUIPMENT FOR NID IN ENVIRONMENTAL AND SAFETY MANAGEMENT 

 

A. GENERAL STUDIES AND FOUNDATION COURSES 

S/N Description Quantity 

 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

(a) CHEMISTRY 

 

Beakers 125ml 

Beakers 500ml 

Beakers 150ml 

Beakers 25ml 

Beakers 100ml 

Beakers 50ml 

Burette 50ml 

Pipette 25ml 

Pipette 10ml 

Pipette 20ml 

 

 

10 

10 

10 

10 

10 

10 

10 

5 

5 

5 
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11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Pipette 5ml 

Buckner flacks 250ml 

Buckner flack 500ml 

Bunsen Burner  

Conical flack 500ml 

Conical flack 250ml 

Conical flack 200ml 

Conical flack 100ml 

Magnetic stirrer/ Thermostat Hot plate 

Petri dishes (plastic) 

Petri dishes (glass) 

Pipette filters 

Pipette racks  

Porcelain crucible (125cl) 

Porcelain crucible (35cl) 

Reagent bottle plain 25ml 

Reagent bottle plain 500ml 

Reagent bottle Amber 250ml 

5 

5 

2 

2 

4 

5 

5 

5 

5 

2 

10 

5 

2 

5 

5 

8 

8 

8 
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29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

Reagent bottle Amber 500ml 

Refrigerator 

Round bottle flacks 1000ml 

Round bottle flacks 500ml 

Round bottle flacks 250ml 

Volumetric flacks 5ml 

Volumetric flacks 2000ml 

Volumetric flacks 10ml 

Volumetric flacks 25ml 

Volumetric flacks 50ml 

Volumetric flacks 100ml 

Volumetric flacks 150ml 

Volumetric flacks 200ml 

Volumetric flacks 250ml 

Volumetric flacks 500ml 

Volumetric flacks 1000ml 

Washing Bottles 

Water De-ionizer 

8 

1 

5 

5 

5 

5 

2 

5 

5 

5 

5 

5 

5 

5 

5 

5 

2 

1 
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47 

48 

Wire loop ands loop holders 

Micropipette 

3 

5 
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49  

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

Indicators - RED Litmus paper 

Indicator- BLUE litmus paper  

Autoclave  

Solvent extractor 

Fire extinguisher 

Fume cupboard 

Pocket dose meter 

Geiger Muller counter 

Polarimeter  

Electronic balance 

Colourimeter visual photo electric 

Melting Point Apparatus 

Beakers 500ml 

Measuring cylinder 10ml  

Measuring cylinder  25ml 

Measuring cylinder  50ml 

Measuring cylinder  100ml 

Measuring cylinder  150ml 

2pks 

2pks 

1 

1 

3 

1 

1 

1 

1 

1 

1 

1 

5 

5 

5 

5 

5 

5 
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67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79. 

80 

81 

82 

Measuring cylinder  200ml 

Measuring cylinder  250ml 

Measuring cylinder  500ml 

Measuring cylinder  1000ml 

Dessicator 

Glass Rod 

Label paper 

Tissue paper 

Test tubes 

Test tube rack 

Stop watch 

A Set of spanner tool 

Thermometer (Ambient) 

Electrophoresis equipment 

Gas cylinder 50kg 

Oxygen/ Acetylene Gas 

5 

5 

5 

5 

1 

4 

1pks 

2pks 

10 

1 

1 

1 

2 

1 

1 

1 
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1. 

2. 

3. 

4 

5. 

 

 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

(b) HEALTH EDUCATION 

Projector  

Video, Audio devices 

Models 

Charts 

Pictures  

 

(C) MECHANICS AND PROPERTIES OF MATTER 

Fly wheel of std pattern with support 

Mass attached to a length of Cord 

Vernier 

Calliper 

 Stop clock/ Watch 

Metre Rule 

Heavy stand and clamp 

Thread cocks 

Brass rod 

Balance 

 

1 

1 

2 

10 

10 

 

 

 

1 

1 

1 

1 

2 

2 

1 

4 

2 
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11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

 

Needle 

Microscope 

Torsion balance 

Manometer filled with xylon 

Laboratory Travelling microscope 

Bottle filled with dropping fluid 

Set of glass capillary 

Knitting needle 

Spiral spring slotted weight 

Screw gauge 

Micrometer 

Ball bearing 

1 

4 

1 

1 

1 

1 

2 

2 

2 

1 

1 

1 

1 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

(D) BIOLOGY 

Balance: Top load 

Analytical Balance 

Aquarium Transparent  plastic glass 60x30x30cm 

Crucible porcelain 43cm 

Desiccators 

Filter funnel plastics 6.5cm dia 

Forceps light point and blunt  

Magnifiers hand lens 7.5 diam for holding magnifier 
x10 

Microscopes light with xq0 wild field eye piece and / 
or (x5) x10, x30 or x50 x 60 x 100 objectives 

Microscope slides plain 

Dissecting kits 

Dissecting board or tray with wax 

Net pond  

Net butterfly 

Net pole aluminum, 120 cm long 

Plant press 

 

1 

1 

1 

5 

1 

5 

4 

1 

1 

2pks 

 

1 

2 

2 

2 

2 

1 
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17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

Photometer 

Respirometer simple 

Retort stand with rod 

Soil sieves, set of 5 different known size 

Soil kits  

Thermometer (5 to 110-cx2= oC 

Thistle funnel 

PH meter 

Jkjedhad apparatus 

Heating mantle with at least 5bunners 

Water bath 

Water distiller 

Blender 

Auto clave 

Staining Trough 

Refractor meter 

Petri dishes 

Soil Auger 

1 

1 

2 

7 

2 

2 

4 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

(E)  ELECTRICITY, MAGNESIUM AND 
ELECTROMAGNETIC 

Van de Graff Generator 

Mica paraffin way 

Electrolytic paper 

Ceramic 

Variable air capacitors 

Large  Capacitor 

Large Resistors  

Ammeter  

Ballistic Galvanometer 

Electrical  switches 

Black and wire wound resistors 

Variable Resistors (Rheostat and Resistance Box) 

Bar Magnetic 

Galvanometer  

Indications Coil. 

 

 

1 

1 

2pks 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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B. CORE COURSES 

S/N DESCRIPTION QUANTITY 

 A. LABORATORY ANALYTICAL TECHNIQUE  

1 Centrifuge  1 

2. Hach COD Reactor 1 

3. Water bath 2 

4. Autoclave 1 

5. Fume cupboard 1 

6. Manesty Distiller 1 

7. Hanna pH Meter 1 

8. Jenway DO2 Meter 1 

9. GH 200 Analytical Balance 1 

10. Avery TSA 300y weighing Balance  1 

11. Oxford weighing Balance 1 

12. Gallenkamp Flask Shake 1 

13. BHI Heating Mantle 1 

14. Dessicator 2 

15. Lovibond Comparator + Colour disc 1 
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16. Acclimatization Tanks 4 

17. Microscope Olympus 3 

18 Noise Level Meter (Digital Ex-tech) Sound Meter 3 

19. Gas Meters (Multi ray) 3 

20. Total Particulate Meter (Casella 7.2 micro dust pot) - 

21. GPS (Garmin extret 10) 2 

22. Gas Meter (Ibrid MX 6) 3 

23. Abatement Air Sample (BDX II) 3 

24. Refrigerator (for sample storage) 1 

25. AA Spectrophotometer (Perkins Elmer 3100) 1 

26. Aneroid Barometer 2 

27. Analytical Balance 1 

28. Plastic Aspirator 50L 1 

29. Balance Top load δ= 0.01 1 

30. Balance Top load δ = 0.001 1 

31. Chrome Brass Demand Flow Regulator 2 

32. Compressed Air pump for AAS 1 

33. Camera  1 
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34. Conductivity meters (EC Tester-Phillips) 3 

35. Constant flow regulator 2 

36. Conductivity meter (EC Tester 2) 2 

37. Noise masks Assorted 

38. Microscopic Binocular 1 

39. Nitrogen purifier 1 

40. Oven (Laboratory) 1 

41. Pasteur pipette 5 

42. pH Meter (Ex-tech) 2 

43. pH Meter (Tester 2) 2 

44. pH Meter (Checkmite) 1 

45. pH Meter (Cole Parmer) 1 

46. Molar and Paste 1 

47. Salinity meter 1 

48. Screw drivers (a set) 1 set 

49. Soxhlet  Extraction unit + 250mk flask 1 

50. Mac Cartney Bottles 50 

51. Magnetic stirrer/Thermostat Hotplate 2 
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52. Thermometer 2 

53. Thermometer (Ambient) 2 

54. Vacuum Aeration Pump (Risheng Electrical R101) 6 

55. Vacuum Aeration Pump (BS Electrical) 4 

56. Volatile organic compound meters (Aim 450PID) 1 

57. Total Dissolved Solid Meter 1 

58. Total Particulate  Filler Unit 1 

59. Stabilizer 1000W 1 

60. Stainless Steel COD Demand Flow Regulation 1 

61. Stop Watch 2 

62. Dust Detector 1 
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S/N DESCRIPTION QUANTITY 

 B. PEST AND PEST CONTROL  

1. Sweep net 15 

2. Insect boxes 10 

3. Specimen bottle 80 

4. Magnifying Glass 10 

5. Trap net 10 

6. Lamps light trap 10 

7. Sticky trap 10 

8. Sampling knife 10 

9. Specimen case 10 

10. Cage trap 10 

11. Buck Break Trap 10 

12. Wooden Metallic insect cabinet 5 

13. Working wall charts of insects Assorted  

14. Molluses, aves rodent etc  

15. Insect displaying Board 10 
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16. Scalpels 10 

17. Weighing Balances 3 

18. Spring  2 

19. Mechanical level Balance 2 

20. Kitchen scale 1 

21. Electric Balance 1 

22. Cool Box 10 

23. Pneumatic sprayers 2 

24. Motorized sprayer 3 

25. Handy sprayer (Household) 4 

26. Nap Sack Sprayer 1 

27. Boom Sprayer 1 

28. Flood jet Nozzle 2 

29. Electro dyne and motorized sprayer 2 

30. Pesticide store 1 
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S/N DESCRIPTION QUANTITY 

 C. HEALTH AND SAFETY EQUIPMENT  

1. Leak Detector 2 

2. Helmet 20 

3. Safety Boot/shoe 20 pairs 

4. Hand Glove 25 

5. Eye Goggle/Spectacle 25 

6. Fire Extinguishers 4 

7. Smoke detector 2 

8. Fire alarm 1 

9. Life Jacket 20 

10. Pocket Radiation Dose meter 2 

11. Safety Belt 5 

12. Nose Mask 20 

13. Ear Muff/plug 20 

14. Respiratory Oxygen Meter 1 

15. First Aid Box 2 
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16. Safety Posters Assorted 

17. Overall 20 

18. Trap Suit 10 

19. Reflective Jacket 10 
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LIST OF RECOMMENDED TEXTBOOKS FOR NID IN 

ENVIRONMENTAL AND SAFETY MANAGEMENT 

 

S/N COURSE TITLE RECOMMENDED TEXTBOOKS AND REFERENCES 
 

1 Use of English Language (a) Applied English Grammar and  
       Composition 

(b) A University of Grammar of English     
       by Randolph Quirk & Sidney Greenbaum 

2 Mathematics – Logics & 
Linear Algebra 

Advanced High School Mathematics by David B. Surowski, et al; Jan. 29, 
2011; Ninth draft: April, 2015 

Pure Mathematics (Vol. 1&2) by J.K. Backhouse & S.P.T. Houldsworth 

3 Mathematics – Geometry 
and Analytical Trigonometry 

-Ditto- 

4 General Principles of 
Chemistry 

a) Classic Chemistry Experiments Published by The Royal Society of 
Chemistry (UK) and free on the internet at 
“www.chemsoc.org/networks/learnnet/classic_exp.htm 

b) Chemistry by M.J. Sienko and R.A. Plane (McGraw Hill) 

5 Organic Chemistry (a) Organic Chemistry by McMurray. 6th Edition. Thomson/Brooks-Cole 
(b) Classic Chemistry Experiments Published by The Royal Society of 

Chemistry (UK) and free on the internet at 
“www.chemsoc.org/networks/learnnet/classic_exp.htm 

c) Salters Advanced Chemistry Activities and Assessment Pack published by 
Heinemann 

d) Chemistry by M.J. Sienko and R.A. Plane (McGraw Hill) 
e) Chemistry (The Modular Nature of Matter and Change) by M.S. Silberberg 

published by McGraw Hill. 
Small Scale Synthesis by M. Zanger and J.R. McKee published by WM. C. 
Brown 
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Organic Chemistry by Paula Yurkanis Bruice 

Organic Chemistry by I.L. Finar (vol.), 6th Edition 

Organic Chemistry by Robert Thornton Morrison, Robert Neilson Boyd 

6 General Biology  Biology: A Functional Approach by Michael 
Roberts, Nelkon Thornes (publishers) Ltd. 

(a) Introduction to Biology (2nd West African Edition) by D.G. McKean  

(b) A Modern Course in Biology by M. Deardem 

7 Electricity, Magnetism & 
Electromagnetic Waves 

(a) Advanced Level Physics by Nelkon and Parker  

(b)  Master Practical Physics (for Snr. Sec Sch. & Colleges) 

(c) Physics Practical Manual by Tyler 

8 Health Education  
 
 

9 Mechanics & Properties of 
Matter 

a)  Advanced Level Physics by Nelkon and Parker  

b) Mechanics & Properties of Matter by Awele Maduemezia and Balogun 

Chike-Obi, published by Longman Nig. Plc 

c) Laboratory Manual of Physics by Tyler 

10 Communication Skills People, Communication and Organizations by Desmond W. Evans 

(a) Communicating Chemistry, published by the Royal  Society of Chemistry 
(UK) 

The Complete Plain of Words by Sir Ernest Gowers, Published by HMSO 
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11 Atomic and Nuclear Physics  (a) Atomic Physics (Modern Physics) by Dr. S.N. Ghoshal  

Advanced Level Physics by Nelkon and Parker  

12 Information and 
Communication Technology 
(ICT) 

(a) Computer Science by C.S. French (Cengage Learning) 

(b) Networking Complete by Christa Anderson & Mark Minasi 

(c) Teach Yourself Dreamweaver by Besty Bruce 

(d) Computer and Information Processing by William L. Harrison, West 

Publishing Company 

13 Thermodynamics and 
Electromagnetism 

(As in 7 & 9 above) 

14 Entrepreneurship (a) Essentials of Entrepreneurship and  Small Business Management by 

Norman Scarborough 

(b) Entrepreneurship Theory and Practice by Morck, R.K & Yeung, 2003 

 

(c) Entrepreneurship and Small Scale Business by Adeyodejo, MBA, PhD, 

Jide Oladele, MBA, PhD and Yemi Olumoko, MBA;  LASU 

(d) Understanding the Nigerian Business Environment by N.M. Asika, PhD, 

UniLAG & A.O. Odugbegun, MBA 

(e) Introduction to Business Management by Ladipo P.K.A PhD, LASU, 

Anthony Village Campus, Copyright at Ekakitie-Emonena S, 2004, Delta 

State University, Abraka. 
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15 Heat, Light and Sound 
Energy 

(As in 7,9 & 13 above) 

16 Introduction to Statistics (a) Introduction to Probability & Statistics by G. Jay Kerns, 1st Edition; IPSUR; 
Copyright 2010 

(b) Introduction to Statistics & Data Analysis for Physics by Prof. Dr. Gerhard 

Bohn, Feb. 2010 

(c) Fundamentals of Statistics by S.C. Gupta  

17 General Geography (a) Certificate in Physical and Human Geography; B.O. Adeleke  

(b) Advanced Geography: Concepts & Cases by Paul Guinness & Garrett 

Nagle 

18 The Earth’s Resources (a) Earth Resources and the Environment (4th Edition), James R. Craig, David 
J. Vaughan 

(b) Living Dangerously: The Earth, Its Resources and the Environment, 1995, 
Heinrich D. Holland and Ulirich Petersen 

19 The Atmosphere (a) Atmospheric Science: An Introductory Survey, 1977, Wallace J.M and P.V. 
Hobbs 

(b) The Atmosphere: An Introduction to Meteorology (12th Edition), Frederick 
K. Lutgens 

(c) Atmosphere, Clouds and Climates, 2012, Dr. David Randall 
(d) Essentials of Meteorology: An Invitation to the Atmosphere, 2011, C. 

Donald Ahrens  
www.amazon.com  

20 Population and Consumption (a) Environmental Science: Towards a Sustainable Future by Richard T. 

Wright & Dorothy F. Boorse  

http://www.amazon.com/
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(b) Population, Consumption & Sustainability. Perspectives from Science & 
Religion, 1999, Audrey Chapman, Rodney L. Peterson & Barbara Smith-
Moran 

      www.amazon.com 
(c) The Population Bomb, 1968, Paul R. Ehlrich 

21 Environmental Hazards (a) Environmental Chemistry by S.C. Bhatia  

(b) Hazardous Waste In Nigeria, (Earth Watch Magazine), Magazine, 2004 

22 Environmental Pollution (a) Environmental Pollution: Principles, Analysis & Control by P. Narayanan 

(CBS Publishers) 

Environmental Science: Towards a Sustainable Future by Richard t. Wright & 
Dorothy F. Boorse 

(b) Environmental Pollution and Control by J. Jeffery Peirce, etc, 1998. 
(c) Water Pollution Control & Accessing the Impact of Cost of Environmental 

Standard by Ralph A. Luken 
(d) Pollution Prevention for Chemical Processes; David Allen 

23 Concept of Hygiene in 
Human Life 

(a) Public Health Papers: Health System Support for Primary Healthcare by 
Bogdan M.K. Kleczkowski 

(b) Public Health Papers: National Health Systems & Their Re-orientation 
Towards Health for All by  Bogdan M.K. Kleczkowski 

(c) Public Health Papers: The Uses of Health System Research by Cartel E. 
Taylor 

24 Introduction to Ecology / 
Ecological System 

(a) Environmental Science: Towards a Sustainable Future by Richard T. 
Wright & Dorothy F. Boorse 

(b) Individuals, Populations and Communities by M. Begon, J. Harper and 

Townsend. Publishers: Blackwell, UK 

http://www.amazon.com/
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25 Working Conditions at 
Workplace 

Decent Working Time by J. Y. Boulin, M. Lallement, J.C., Messenger & F. 
Michon (eds), ILO, Issued: 31 March, 2006 

26 Laboratory Analytical 
Techniques 

(a) Laboratory Manual of Physics by Tyler 
(b) Simple Equipment Maintenance by Brown & Lewis Harcourt 

27 Pest and Pest Control (a) Biology: A Functional Approach by Michael Roberts, Nelkon Thornes 

(Publishers) Ltd 

(b) Environmental Science: Towards a Sustainable Future by Richard T. 

Wright & Dorothy F. Boorse 

(c) Pest Management in Horticulture Crops: Principles and Practices / edited 

by L.R. Verna, A.K. Verna and D.C. Gautam, New Delhi  

28 Occupational Health and 
Safety 

Fundamental Principles of Occupational Health & Safety; Benjamin Alli. 
Copyright. International Labour Organization, 2008 

29 Health Risks in Agriculture Agricultural Health & Safety Workplace, Environment, Sustainability by James 
A. Dosman 
www.amozon.com 

30 Environmental Pollution 
Control 

(a) Environmental Pollution and Control by J. Jeffery Peirce, etc, 1998. 
(b) Pollution Prevention for Chemical Processes; David Allen 

(c) Environmental Science: Towards a Sustainable Future by Richard T. 

Wright & Dorothy F. Boorse 
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31 Waste-to-Wealth (a) Waste Minimization: A Practical Guide by Barry Crittenden & S. 
Kolaczkowski 

(b) Industrial Water Reuse and Waste Water Minimization; James G 
(c) The Zero Waste Solution by Paul Connett; 18/11/2013 
(d) Handbook on Solid Waste Management, by George Tchobanoglous; 

01/11/2002 
(e) Reduce, Reuse, Recycle by Nicky Scott; 04/11/2007 
(f) Waste Management & Sustainable Consumption/ by Karin M. Ekstrom 
(g) www.bookdeposit.com/category/1693/wastemanagement 

(h) Environmental Science: Towards a Sustainable Future by Richard t. Wright 

& Dorothy F. Boorse 

32 Project Research Methodology by C.R. Kathari & Gauray Garge  

http://www.bookdeposit.com/category/1693/wastemanagement
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TEAM MEMBERS 

S/N Name Address E-mail Phone 
1 Prof. Awele Maduemezia  Enville Environmental Consultants 

Ltd, Ikeja, Lagos (Proprietor)  
awelekume@gmail.com 08033018979 

2  Dr. Cellina Maduemezia  Enville Environmental Consultants 
Ltd, Ikeja, Lagos (Rector) 

info@envilleconsult.com 08033151233 

3 Mr. Uzoka Philip I. Federal Polytechnic Oko, Anambra 
State. 

puzoka@yahoo.com 08024642853 

4 Dr. Obi Godwin. E. Nigerian Meteorological agency 
Weather House, Nnamdi Azikwe 
Airport Road, Abuja 

gekunke@yahoo.com 08032855761 

 

5 Dr. Adeyemi Henry R.Y. Federal University Of Technology, 
Minna, Nigeria 

Yemiadeyemi4u@yahoo.com 08033776441 

6 Mallam Isah Adamu Environmental Health Officer  
Registration Council of Nigeria, 
North Central Zone 

ardoisahadamu@gmail.com 08053828082 

7 Husaini Haruna Muhammad NBTE, Kaduna harunsonh@yahoo.com 08069022687 

8 Engr. Ngozi Okelekwe NBTE, Kaduna Janelive2003@yahoo.com or 
janelive2013@gmail.com 

08033941915 

9 Hajara Abdulkadir- Maciver NBTE, Kaduna hjabdulkadir@yahoo.com 08033188327 

10 Mallam Yakubu Ibrahim NBTE, Kaduna - 08026632000 

11 Matthew Adekunbi Enville Institute of Environmental 
and Safety Management (Registrar) 

institute@envilleconsult.com 08030741323 
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