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1.0 Introduction

1.1 Background Information
Geography is a subject offered at Advance level Secondary Education in Tanzania. The subject promotes the 
understanding of the earth’s physical, cultural, quantitative and economic components at national, regional and 
global contexts.

Future graduates of this subject shall be expected to serve the community as geologists, planners, economists, 
environmentalists, miners, land surveyors and fishermen/women. They shall also, serve as foresters, researchers, 
demographers, water technician/engineers, meteorologists, agriculturalists and field extension officers.

Geographers are required to provide opportunities to the community for solving natural and human made 
disasters and catastrophies.

The subject too promotes an understanding of the living and non-living part of the earth, climate, hydrosphere 
and their inter-relationships.

The teaching of the subject takes the human being as central in these relationships. Therefore, the pre-occupation 
of the subject is to minimize the human impact on the environment. The learners of the subject are thus expected to 
be conversant with what actions to take with the same intentions of sustainably co-existing with the environment.

2.0 Rationale for the Review.
The Geography curriculum review has been dictated by two major factors; Global changes which include 
technological, social and economic have also influenced education at curriculum and subject level to be adjusted. 
For example, there has risen the need to accommodate cross-cutting issues which include globalization; ICT; 
Gender; environment and others. The second factor that dictated the review of this subject is the early 2008 national 
research outcomes. A couple of recommendations were made. Some of these recommendations necessitated the 
need to reduce the content by way of dropping some topics from the syllabus, making further synchronization 
of the Ordinary Level Syllabus with this level in order to address issues of curriculum overload, irrelevance 
and out datedness.

Such changes include the shift of regional integration topic to be accommodated in the General Studies Subject 
and collapse of the topic on environmental issues. The topic is now integrated in all other topics especial on focal 
studies or contexts. Other minor improvements include changing of titles. Water pollution and Conservation 
now reads Water Management; four topics have been created in the topic of Population and Development Soil 
conservation now reads Soil Management; In the study of water, a topic on Wet lands has been added.

3.0 Aims of Education in Tanzania
The general aims of education in Tanzania are to:

1. Guide and promote the development and improvement of the personalities of the citizens of Tanzania, 
their human resources and effective utilization of their resources in bringing about individual and national 
development.

2. Promote the acquisition and appreciation of culture, customs and traditions of the people of  Tanzania.
3. Promote the acquisition and appropriate use of literary, social, scientific, vocational, technological, 

professional and other forms of knowledge, skills and understanding for the development and improvement 
of man and society.

4. Develop and promote self-confidence and an inquiring mind, an understanding and respect for human dignity 
and human rights and a readiness to work hard for personal self advancement and national improvement.

5. Enable and expand the scope of acquisition, improvement and upgrading of mental, practical, productive 
and other life skills needed to meet the changing needs of industry and the economy.

6. Enable every citizens to understand the fundamentals of the national constitution as well as the enshrined 
human and civic rights, obligation and responsibilities.
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7. Promote the love for work, self and wage employment and to improve performance in the production and 
service sectors.

8. Inculcate principles of national ethic and integrity, national and international cooperation, peace and 
justice through the study, understanding and adherence to the provision of the National Constitution and 
International basic charters.

9. Enable a rational use, management and conservation of our environment.

4.0 The Aims and Objectives of Secondary Educations are to:

1. Consolidate and broaden the scope of baseline ideas, knowledge, skills and principles acquired and developed 
at primary education levels;

2. Enhance further development and appreciation of national unity, identify and ethnic personal integrity, 
respect for and readiness to work , human rights, cultural and moral values, customs, traditions and civic 
responsibilities and obligations.

3. Promote the development of competency in linguistic ability and effective use of communication skills in 
Kiswahili and at least one foreign languages.

4. Promote opportunities for the acquisition of knowledge, skills, attitudes and understanding in prescribed or 
selected fields of study.

5. Prepare students to tertiary and higher education; vocational, technical and professional through training.
6. Inculcate a sense and ability for self-study, self-reliance and self-advancement in new frontiers of science 

and technology, academic and occupational knowledge and skills.
7. Prepare the student to join the world of work.

5.0 General Geography Competences
At the end of A– Level geography course, students should have the ability to:-

1. Collect, organize and interpret information in numerical or statistical forms.

2. Use a range of instruments accurately and confidently in presenting geographical information or data.
3. Show personal initiative and commitment in managing national resources and the environment.
4. Establish the existence of interrelationships of different geographical phenomena.
5. Analyse problems caused by natural and human factors and use appropriate technology in solving them.
6. Participate effectively in harnessing resources and energy for mutual benefits.

7. Apply research skills to conduct research and use the outcome to solve social and economic problems.

6.0 The general subject objectives are:-
1. Enable students develop awareness of planet earth as their heritage.
2. Develop students awareness about the extent to which resources of their country can be developed to raise 

the standard of living.
3. Develop and apply methods of observation, measurement, recording and interpretation of phenomena as 

geographers.

4. Develop a sense of critical analysis and understanding of social, economic and geographical constraints which 
hinder national development and suggest ways of overcoming them.

5. Enable students to understand the interrelationships and interdependence between countries and appreciate 
them.

6. Enable students acquire the skills for conserving the environment.

7. Enable students to develop a sense of commitment to preserve and utilize resources sustainably as a 
heritage for future generations.
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7.0 Organization of Subject Syllabus
The Advanced Level Geography Syllabus has been organized into two parts. Part one presents the preliminary 
information which include an introduction, subject description, rationale for review of subject syllabus, the 
objectives of Education in Tanzania, aims and objectives of Secondary Education, General competencies 
for subject and general objectives for the subject. The syllabus content basing on level competencies, level 
objectives, content, matrix, topics, sub-topics, specific objectives, teaching and learning strategies, teaching and 
learning resources, assessment and number of allocated time are also components of part one . Part two forms the 
academic description to be covered in form V and form VI. The details of these components are presented below.

7.1 Class Competencies
Specific competences, referred to as level competences that have been stated before form five and form six 
content matrix respectively. It is expected that once a sub-topic has been taught and learnt, the student when 
assessed or observed, should show specific learning outcomes or abilities referred to as competences. This 
syllabus has five major competences to demonstrate for form V and VI respectively.

7.2 Class Objectives
The objectives reflected here are referred to as level objectives. Specific objectives are derived from these 
objectives. These items are important because these are the instructional areas from which teaching/learning 
strategies and impromptu assessment indicated in the left column of the syllabus are drawn.

7.3 Content Matrix
The content matrix is a format that entails six items namely topic/sub-topics; specific objectives; teaching 
learning strategies; teaching learning resources, assessment and number of periods.

7.3.1 Topics/Sub-topics
These are areas which represent the content to be covered at the specific level. These items are presented in the 
first column of each page of the syllabus. The A-Level Syllabus has total of twelve topics to be covered. Each 
topic is divided to several sub-topics.

7.3.2 Specific Objectives
Specific objectives have been stated into simple form in order to enable the teaching of each sub topic. These 
come after the topic/subtopic column. Specific objectives connote actions a student should be able to do. There 
are not less than two specific objectives per subtopic. Most of the outcome based instruction is assessed basing 
on these objectives.

7.3.3 Teaching and Learning Strategies
The teaching and learning strategies are presented in a single column. These are both methods and techniques 
which are supposed to be used by either the teacher or students in order to achieve after teaching and learning 
of a specific objective. The techniques which are used form a link thus referred to as strategies. The actions 
proposed are of higher level skills and demand students’ active participation. The teacher is not confined to 
the proposed strategies if the environment is not conducive. Teachers are allowed to use other participatory 
strategies according to the demand of the topic and situation.

7.3.4 Teaching/Learning Resources
The teaching/learning resources are enabling aids which facilitate the teaching and learning processes. 
Any teaching/learning resources have been indicated in the strategy resource for illustration of how they are 
supposed to be used.

The common resources suggested include textual, web based resource, library resource; models; subject kits; 
weather stations, experts; the environment and other actual things from nature. The teacher is advised to use 
contextualized teaching/learning resources. It is emphasized all texts should be both in ordinary script and 
Braille.
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7.3.5 Assessment
Each respective specific objective has been provided with a clear statement which aims at guiding the teacher 
in assessing if each student has grasped and thereafter achieved intentions which are stipulated by specific 
objectives. Assessment area is indicated in the sixth column of the content matrix.

7.3.6 Number of Periods
An ideal instructional time has been shown on the seventh column of the content matrix. Instructional time show 
a total number of periods set per topic. The time has been carefully calculated to enable the teaching as well as 
carrying on assessment in form of monthly tests; midterm, terminal as well as annual examination.

There are 40 weeks devoted for teaching and learning practices. There are 194 days for teaching Geography with 
400 periods per each class. The number of each period per week is 10 and each period has a total number of 40 
minutes.

8.0 Instructional Time
Each topic in the syllabus has been allocated a number of periods which are considered adequate for its teaching.

9.0 Assessment in the subject
The table below shows the type of assessment and the accompanied assessment measures to be used. The 
assessment measures listed in the table contributes to continuous and final assessments of the student achievement. 
The frequency for each assessment measure has been indicated with the weight in %. You are therefore strongly 
advised to apply a wide selection of assessment measures in order to develop students’ ability for the mastery 
of the subject matter during the teaching learning process.



1

FORM  FIVE

Class Competences

At the end of Form five, students should have the ability to:

1. Manipulate statistical data and use geographical information accurately in addressing life challenges.
2. Utilize acquired research skills to improve social and economic life for oneself and of the community.
3. Analyse critically the physical changes on earth’s crust, resulting landforms and their impact on environment 

and human life.
4. Apply survey and map making skills to plan social and economic development activities.

5. Use knowledge from photographs and map work in understanding natural relationships and suggest ways 
to overcome identified social and economic problems.

Class Objectives

      At the end of form 5 students should be able to:

a) Describe the nature, type and other statistical information and present them logically using proper methods.
b) Conduct research, interpret and analyse collected data for social and economic use.

c) Understand and explain the movements of planet earth and their effects.

d) Relate the internal and external processes of the earth to emerging landforms.

e) Understand the importance of survey practices and their application in local and global contexts.

f) Actively participate in map work and photograph related activities such as observing, measuring,    
 interpreting, recording and using the information obtained.

1
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ii)

 U
sin

g 
gu

id
ed

 e
xe

rc
ise

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

us
e 

ea
ch

 m
et

ho
d 

to
 p

re
se

nt
 d

at
a.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
to

 in
te

rp
re

t t
he

 o
ut

co
m

es
 o

f t
he

 
ta

sk
s.

iv
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

ex
pl

ai
n 

th
e 

m
er

its
 a

nd
 d

em
er

its
 

of
 e

ac
h 

m
et

ho
d 

fo
r p

re
se

nt
in

g 
da

ta
.

G
ui

de
d 

ex
er

ci
se

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 

pr
es

en
t d

at
a 

us
in

g 
di

ffe
re

nt
 m

et
ho

ds
?

c)
 e

xp
la

in
 th

e 
im

po
rt

an
ce

 
of

 st
at

ist
ic

s t
o 

th
e 

co
m

m
un

ity
.

i) 
G

ui
de

 st
ud

en
ts

 to
 d

o 
a 

re
se

ar
ch

 
on

 th
e 

ap
pl

ic
at

io
n 

of
 st

at
ist

ic
al

 
m

ea
su

re
s i

n 
a 

se
le

ct
ed

 st
ud

y 
ar

ea
s; 

i.e
 m

ar
ke

t, 
ho

sp
ita

l, 
tr

affi
c 

an
d 

hu
m

an
 p

op
ul

at
io

n.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

th
e 

stu
de

nt
s t

o 
pr

es
en

t t
he

ir 
fin

di
ng

s a
nd

 p
re

pa
re

 a
 

su
m

m
ar

y 
of

 th
e 

sa
m

e.

Re
se

ar
ch

 g
ui

de
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
im

po
rt

an
ce

 
of

 st
at

ist
ic

s t
o 

th
e 

co
m

m
un

ity
?
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2.
0 

Fi
el

d 
R

es
ea

rc
h 

St
ra

te
gi

es
2.

1.
 Im

po
rta

nc
e 

of
 re

se
ar

ch
.

By
 th

e 
en

d 
of

 th
is 

su
b-

 to
pi

c,
 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 d
es

cr
ib

e 
th

e 
ty

pe
s o

f 
re

se
ar

ch
.

i) 
U

sin
g 

te
xt

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 p
ro

vi
de

 th
e 

m
ea

ni
ng

 o
f r

es
ea

rc
h.

ii)
 S

tu
de

nt
s t

o 
su

m
m

ar
iz

e 
di

ffe
re

nt
 ty

pe
s o

f r
es

ea
rc

h.

Te
xt

s o
n 

re
se

ar
ch

 ty
pe

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

de
fin

e 
re

se
ar

ch
?

de
sc

rib
e 

 ty
pe

  o
f 

re
se

ar
ch

?

25

b)
 e

xp
la

in
 th

e 
im

po
rt

an
ce

 o
f 

re
se

ar
ch

.
i) 

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 
to

 d
isc

us
s t

he
 im

po
rt

an
ce

 o
f 

re
se

ar
ch

 in
 li

fe
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
to

 re
ad

 te
xt

s i
n 

gr
ou

ps
 o

n 
im

po
rta

nc
e 

of
 re

se
ar

ch
.

iii
) S

tu
de

nt
s t

o 
pr

es
en

t a
nd

 m
ak

e 
su

m
m

ar
y 

on
 th

e 
im

po
rta

nc
e 

of
 

re
se

ar
ch

 in
 li

fe
.

Te
xt

s o
f r

es
ea

rc
h 

re
po

rt
 

an
d 

fin
di

ng
s i

n 
bo

th
 p

rin
t 

an
d 

Br
ai

lle
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
im

po
rt

an
ce

 
of

 re
se

ar
ch

?

2.
2 

R
es

ea
rc

h 
te

ch
ni

qu
es

.
By

 th
e 

en
d 

of
 th

is 
su

b-
to

pi
c 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
 b

le
 

to
:

a)
 d

es
cr

ib
e 

th
e 

im
po

rt
an

ce
 o

f 
m

aj
or

 st
ag

es
 in

 re
se

ar
ch

 .

i) 
U

sin
g 

a 
te

xt
, t

he
 te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 e
xp

la
in

 
th

e 
sig

ni
fic

an
ce

 o
f s

ta
ge

s i
n 

re
se

ar
ch

.
ii)

 S
tu

de
nt

s t
o 

pr
es

en
t t

he
ir 

w
or

k 
at

 p
le

na
ry

 se
ss

io
n.

• 
Te

xt
s o

n 
st

ag
es

 in
 

re
se

ar
ch

.
• 

Te
xt

s i
n 

Br
ai

lle
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
th

e 
im

po
rt

an
ce

 o
f m

aj
or

 
st

ag
es

 in
 re

se
ar

ch
?

b)
 d

es
cr

ib
e 

th
e 

or
ga

ni
za

tio
n 

of
 fi

el
d 

re
se

ar
ch

.
i) 

Te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 
to

 d
isc

us
s t

he
 im

po
rt

an
ce

 
of

 se
le

ct
in

g 
an

 ap
pr

op
ria

te
 

re
se

ar
ch

 si
te

.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
do

 a
 li

br
ar

y 
re

ad
in

g 
to

 id
en

tif
y 

re
se

ar
ch

 to
ol

s a
nd

 m
et

ho
ds

 a
nd

 
ex

pl
ai

n 
th

e 
im

po
rta

nc
e 

of
 e

ac
h.

iii
) T

ea
ch

er
s s

ho
ul

d 
gu

id
e 

stu
de

nt
s 

w
hy

 is
 it

 im
po

rta
nc

e 
to

 
co

ns
id

er
 w

el
fa

re
 o

f r
es

ea
rc

he
rs

 
du

rin
g 

th
e 

or
ga

ni
za

tio
n 

of
 

re
se

ar
ch

.

• 
Re

se
ar

ch
 si

te
. 

• 
Re

se
ar

ch
 g

ui
de

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 d

es
cr

ib
e 

th
e 

or
ga

ni
sa

tio
n 

a 
fie

ld
 

re
se

ar
ch

?
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M
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T
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M
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c)
 c

on
du

ct
 R

es
ea

rc
h 

in
 

co
m

m
un

ity
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 

to
 se

le
ct

 re
se

ar
ch

 p
ro

bl
em

 
aff

ec
tin

g 
th

e 
co

m
m

un
ity

.
ii)

 W
ith

 g
ui

da
nc

e 
fro

m
 th

e 
te

ac
he

r, 
stu

de
nt

s t
o 

de
ve

lo
p 

re
se

ar
ch

 to
ol

s.
iii

) T
ea

ch
er

 a
nd

 st
ud

en
ts 

to
 p

re
pa

re
 

re
se

ar
ch

 re
qu

ire
m

en
ts.

iv
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

co
nd

uc
t fi

el
d 

re
se

ar
ch

.
v)

 S
tu

de
nt

s t
o 

an
al

yz
e 

an
d 

pr
es

en
t 

da
ta

 u
sin

g 
sim

pl
e 

sta
tis

tic
al

 
m

ea
su

re
s.

vi
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

m
ak

e 
re

co
m

m
en

da
tio

ns
 o

n 
th

e 
us

e 
of

 re
se

ar
ch

 o
ut

pu
t.

• 
Re

se
ar

ch
 si

te
.

• 
Pr

in
te

d 
re

se
ar

ch
 to

ol
s.

• 
Li

st
 o

f  
re

se
ar

ch
 

re
qu

ire
m

en
ts

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 c
on

du
ct

 a
n 

ac
tu

al
 

re
se

ar
ch

 in
 th

e 
co

m
m

un
ity

?

3.
0 

Po
sit

io
n,

 B
eh

av
io

ur
s a

nd
 

st
ru

ct
ur

e 
of

 th
e 

ea
rt

h
3.

1 
A

tm
os

ph
er

e.

By
 th

e 
en

d 
of

 th
is 

su
b-

 to
pi

c,
 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 d
es

cr
ib

e 
ch

ar
ac

te
ris

tic
s o

f 
th

e 
ea

rt
h.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

t t
o 

di
sc

us
s t

he
 at

m
os

ph
er

e 
an

d 
its

 
fe

at
ur

es
 th

ro
ug

h 
ob

se
rv

in
g 

it.
ii)

 T
he

 te
ac

he
r t

o 
or

ga
ni

se
 fi

lm
 

sh
ow

s o
n 

th
e 

di
m

en
sio

n 
of

 th
e 

at
m

os
ph

er
e.

• 
N

at
ur

al
  p

he
no

m
en

a.
• 

El
ec

tr
on

ic
 d

ev
ic

es
.

• 
Sk

et
ch

es
 o

n 
th

e d
im

en
sio

n 
of

     th
e a

tm
os

ph
er

e.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
isc

us
s t

he
 

ch
ar

ac
te

ris
tic

s o
f t

he
 

ea
rt

h?

35

b)
 a

na
ly

ze
 th

e 
co

m
po

sit
io

n 
of

 th
e 

at
m

os
ph

er
e.

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 

di
sc

us
s t

he
 c

om
po

sit
io

n 
of

 th
e 

at
m

os
ph

er
e.

• 
N

at
ur

al
 p

he
no

m
en

a.
• 

Fi
lm

/V
id

eo
 a

nd
 

pi
ct

ur
es

 sh
ow

in
g 

at
m

os
ph

er
e 

an
d 

its
 

co
m

po
sit

io
n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
m

en
tio

n 
co

ns
tit

ue
nt

s 
of

 at
m

os
ph

er
e?

c)
 o

ut
lin

e 
th

e 
im

pa
ct

 o
f 

at
m

os
ph

er
e 

on
 li

fe
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
di

sc
us

sio
n 

on
 im

po
rt

an
ce

 o
f t

he
 

at
m

os
ph

er
e 

in
 li

fe
.

ii)
 T

ea
ch

er
 to

 g
ui

de
 st

ud
en

ts
 

to
 d

isc
us

s t
he

 im
pa

ct
 o

f 
at

m
os

ph
er

e 
on

 li
fe

.

G
ui

de
 o

n 
st

ud
y 

of
 

at
m

os
ph

er
e.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
isc

us
s i

m
pa

ct
 

an
d 

im
po

rt
an

ce
 o

f 
at

m
os

ph
er

e 
on

 li
fe

?
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3.
2 

Th
e 

sh
ap

e 
of

 th
e 

ea
rt

h.
By

 th
e 

en
d 

of
 th

is 
su

b-
 to

pi
c,

 
th

e 
st

ud
en

ts
 sh

ou
ld

 b
e 

ab
le

 to
 

de
sc

rib
e 

th
e 

sh
ap

e 
of

 p
la

ne
t 

ea
rt

h 
an

d 
fa

ct
or

s t
ha

t m
ig

ht
 

ha
ve

 d
et

er
m

in
ed

 th
is 

sh
ap

e.

i) 
Te

ac
he

r t
o 

gu
id

e 
di

sc
us

sio
n 

on
 

th
e 

sh
ap

e 
of

 th
e 

ea
rt

h.
ii)

 S
tu

de
nt

s t
o 

re
vi

ew
 te

xt
s o

n 
th

e 
fa

ct
or

s t
ha

t c
au

se
d 

th
e 

 sh
ap

e 
of

 th
e 

ea
rth

.

• 
Pl

an
et

ar
iu

m
.

• 
G

lo
be

.
• 

Sk
etc

h o
f t

he
 sh

ap
e o

f t
he

 
pl

an
et

 ea
rt

h.
• 

V
id

eo
/fi

lm
.

• 
Te

xt
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
de

sc
rib

e 
th

e 
sh

ap
e 

of
 

th
e 

pl
an

et
 e

ar
th

?.

3.
3 

St
ru

ct
ur

e 
of

 th
e 

pl
an

et
   

 
   

   
 e

ar
th

.
By

 th
e 

en
d 

of
 th

is 
su

b-
 to

pi
c,

 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 d

es
cr

ib
e 

th
e 

ch
ar

ac
te

ris
tic

s o
f t

he
 

ea
rt

h’s
 c

ru
st

.

Te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 

di
sc

us
s t

he
 d

et
ai

ls 
of

 th
es

e l
ay

er
s 

of
 u

sin
g 

a 
gl

ob
e 

an
d 

Sk
et

ch
 o

f 
th

e 
sh

ap
e 

of
 th

e 
pl

an
et

 e
ar

th
 

i.e
 c

on
ce

nt
ric

 la
ye

rs
 p

hy
sic

al
 

ch
em

ic
al

 ch
ar

ac
te

ris
tic

s a
nd

bo
un

da
rie

s.

• 
Sk

et
ch

 an
d p

ic
tu

re
s o

n 
th

e 
lay

er
s o

f t
he

 pl
an

et 
ea

rt
h.

• 
G

lo
be

 sh
ow

in
g 

la
ye

rs
 

an
d 

its
 b

ou
nd

ar
ie

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
- 

de
sc

rib
e 

ea
rt

h’s
 

ch
ar

ac
te

ris
tic

s?
- 

ex
pl

ai
n 

th
e 

im
po

rt
an

ce
 o

f 
gr

av
ity

?

b)
 to

 e
xp

la
in

 th
e 

ro
le

 o
f t

he
 

gr
av

ity
 in

 th
e 

st
ab

ili
ty

 
an

d 
dy

na
m

ic
 st

at
e 

of
 th

e 
pl

an
et

 e
ar

th
.

i) 
To

 g
ui

de
 st

ud
en

ts
 to

 d
isc

us
s 

an
d 

ex
pl

ai
n 

th
e 

ro
le

 o
f t

he
 

ea
rt

h’s
 g

ra
vi

ty
 in

 d
et

er
m

in
in

g 
th

e 
st

ab
ili

ty
 a

nd
 d

yn
am

ic
 st

at
e 

of
 th

e 
pl

an
et

 e
ar

th
ii)

 T
ea

ch
er

 to
 in

vi
te

 a
no

th
er

 
te

ac
he

r f
ro

m
 th

e 
Ph

ys
ic

s 
de

m
on

str
at

e 
th

e 
be

ha
vi

ou
r o

f 
gr

av
ity

.

M
ag

ne
t b

ar
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 

ro
le

 o
f 

gr
av

ity
 in

 n
at

ur
e?

4.
0 

Th
e 

dy
na

m
ic

 e
ar

th
 a

nd
 

co
ns

eq
ue

nc
e

4.
1 

Is
os

ta
cy

.

By
 th

e 
en

d 
of

 th
is 

su
b-

 to
pi

c,
 

st
ud

en
ts

 sh
ou

ld
 b

e 
ab

le
 to

:
a)

 d
efi

ne
 th

e 
te

rm
 is

os
ta

cy
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
re

ad
 te

xt
s o

n 
va

rio
us

 at
te

m
pt

s 
m

ad
e 

on
 d

efi
ni

ng
 th

e 
te

rm
 

iso
st

ac
y.

ii)
 B

ra
in

sto
rm

 o
n 

th
e 

m
ea

ni
ng

 o
f 

is
os

ta
cy

 a
nd

 d
ev

el
op

 a
 fo

rm
al

 
co

nc
ep

tu
al

 m
ea

ni
ng

 o
f t

he
 

te
rm

.

Te
xt

s o
n 

iso
st

ac
y.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
de

fin
e 

th
e 

te
rm

 
iso

st
ac

y?
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PE

RI
OD

S

b)
 e

xp
la

in
 th

e 
th

eo
ry

 o
f 

iso
st

ac
y.

i) 
Th

e 
st

ud
en

t t
o 

re
ad

 te
xt

s o
n 

fa
ct

or
s t

ha
t m

ai
nt

ai
n 

iso
st

ac
y 

w
ith

in
 th

e 
ea

rt
h 

cr
us

t, 
w

ith
 

fo
cu

s o
n 

el
ev

at
io

n 
of

 la
nd

 
m

as
se

s, 
de

ns
ity

 o
f e

ar
th

 
m

at
er

ia
ls,

 ro
le

 o
f d

en
ud

at
io

n 
an

d 
im

pa
ct

 o
f t

em
pe

ra
tu

re
 o

f 
m

at
er

ia
ls 

w
ith

in
 th

e 
ea

rt
h.

ii)
 U

sin
g 

fil
m

s a
nd

 d
ia

gr
am

s, 
th

e 
te

ac
he

r t
o 

de
m

on
str

at
e 

ho
w

 
va

rio
us

 fa
ct

or
s c

on
tri

bu
te

 to
 

eq
ua

l s
ta

nd
in

g 
of

 th
e 

ea
rth

 
cr

us
t.

Te
xt

s, 
fil

m
s, 

di
ag

ra
m

s o
n 

iso
st

ac
y.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
th

eo
ry

 o
f 

iso
st

ac
y?

4.
2 

Pl
at

e 
te

ct
on

ic
s a

nd
 d

rif
tin

g.
By

 th
e 

en
d 

of
 th

is 
su

b-
 to

pi
c,

 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 d

efi
ne

 th
e 

te
rm

s p
la

te
 

te
ct

on
ic

s a
nd

 c
on

tin
en

ta
l 

m
ov

em
en

ts
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
br

ai
ns

to
rm

 o
n 

th
e 

m
ea

ni
ng

 o
f 

pl
at

e 
te

ct
on

ic
 a

nd
 c

on
tin

en
ta

l 
dr

ift
.

ii)
 S

tu
de

nt
s t

o 
vi

ew
 a

 fi
lm

 o
n 

co
nt

in
en

ta
l d

rif
t a

nd
 n

ot
e 

its
 

m
ai

n 
el

em
en

ts.
iii

) S
tu

de
nt

 to
 re

ad
 te

xt
 o

n 
te

ct
on

ic
 

th
eo

ry
.

• 
Fi

lm
 o

n 
co

nt
in

en
ta

l 
dr

ift
.

• 
Te

xt
 o

f t
he

or
y 

of
 

co
nt

in
en

ta
l d

rift
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
- 

de
fin

e 
th

e 
te

rm
s 

pl
at

e 
te

ct
on

ic
s 

an
d 

co
nt

in
en

ts
 

m
ov

em
en

ts
?

- 
de

sc
rib

e 
th

e 
co

ns
eq

ue
nc

es
 

of
 c

on
tin

en
ta

l  
dr

ift
in

g?

b)
 c

on
tin

en
ta

l d
rift

in
g.

i) 
St

ud
en

ts
 to

 o
bs

er
ve

 fl
oa

tin
g 

pi
ec

es
 o

f w
oo

d 
(o

n 
w

at
er

) 
re

pr
es

en
tin

g 
la

nd
 m

as
se

s o
f 

va
ry

in
g 

el
ev

at
io

n.
ii)

 S
tu

de
nt

 to
 st

ud
y 

di
ag

ra
m

s a
nd

 
m

od
el

s o
n 

co
nt

in
en

ta
l p

la
te

s, 
rif

t v
al

le
ys

, m
id

 c
on

tin
en

ta
l 

rid
ge

s; 
vo

lc
an

ic
 fe

at
ur

es
, 

di
ve

rg
en

ce
 a

nd
 c

on
ve

rg
en

t 
po

in
ts.

• 
Ph

ys
ic

al
 m

ap
s, 

st
ud

y 
sit

es
.

• 
St

ud
y 

di
ag

ra
m

s. 
• 

Ph
ys

ic
al

 m
ap

.
• 

St
ud

y 
sit

e.



9

TO
PI

C/
 S

UB
 T

OP
IC

S
SP

EC
IF

IC
 O

BJ
EC

TI
VE

S
TE

AC
HI

NG
 A

ND
 L

EA
RN

IN
G 

ST
RA

TE
GI

ES
TE

AC
HI

NG
 A

ND
 

LE
AR
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NG

 R
ES

OU
RC

ES
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SE
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M
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T
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M
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R 
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PE
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S

iii
) W

ith
 th

e 
us

e 
of

 p
hy

sic
al

 m
ap

, 
th

e 
te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

vi
sit

 lo
ca

l p
la

ce
s w

he
re

 fe
at

ur
es

 
re

su
lti

ng
 fr

om
 c

on
tin

en
ta

l 
dr

ift
 c

an
 b

e 
ob

se
rv

ed
 (i

.e
. s

ea
 

pl
at

fo
rm

, r
ift

 v
al

le
y 

flo
or

/
ed

ge
s; 

vo
lc

an
ic

 fe
at

ur
es

.

c)
 s

ta
te

 th
e 

im
po

rt
an

ce
 o

f 
co

nt
in

en
ta

l d
rift

 to
 li

fe
 o

n 
ea

rt
h.

i) 
St

ud
en

ts
 to

 re
ad

 v
ar

io
us

 te
xt

s 
on

 b
ot

h 
po

sit
iv

e 
an

d 
ne

ga
tiv

e 
im

pa
ct

s o
f c

on
tin

en
ta

l d
rift

.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

a 
de

ba
te

 
an

d 
de

ve
lo

p 
a 

lis
t o

f n
eg

at
iv

e 
an

d 
po

sit
iv

e 
im

pa
ct

s o
f 

co
nt

in
en

ta
l d

rif
t.

iii
) T

hr
ou

gh
 a

 fi
el

d 
stu

dy
, s

tu
de

nt
s 

to
 e

sta
bl

ish
 a

nd
 re

co
rd

 
in

fo
rm

at
io

n/
 d

at
a 

on
 im

pa
ct

s o
f 

co
nt

in
en

ta
l d

rif
t i

n 
a 

lo
ca

l a
re

a 
an

d 
a 

su
m

m
ar

y 
fro

m
 fi

el
d.

• 
Te

xt
s o

n 
eff

ec
t o

f 
co

nt
in

en
ta

l d
rift

 
• 

St
ud

y s
ite

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
st

at
e 

th
e 

im
po

rt
an

ce
 o

f 
co

nt
in

en
ta

l d
rift

 to
 li

fe
 

on
 e

ar
th

?

4.
3 

M
at

er
ia

ls 
of

  E
ar

th
s’ 

cr
us

t
By

 th
e 

en
d 

of
 th

is 
su

b-
 to

pi
c,

 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 d

es
cr

ib
e 

ge
ne

ra
l m

at
er

ia
ls 

an
d 

ro
ck

s o
f t

he
 e

ar
th

.

Th
ro

ug
h 

us
e 

of
 p

ho
to

gr
ap

hs
, fi

lm
s 

an
d 

ac
tu

al
 sa

m
pl

es
, t

he
 te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 id
en

tif
y 

m
aj

or
 

ty
pe

s o
f m

at
er

ia
ls 

an
d 

ro
ck

s o
f t

he
 

ea
rt

h.

• 
Ph

ot
og

ra
ph

s, 
fil

m
s, 

sa
m

pl
e 

m
at

er
ia

ls.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

- 
de

sc
rib

e 
m

at
er

ia
ls 

of
 th

e 
ea

rt
h 

an
d 

th
ei

r 
ch

ar
ac

te
ris

tic
s?

- 
de

sc
rib

e 
th

e 
ty

pe
s 

of
 ro

ck
s a

cc
or

di
ng

 
to

 th
ei

r f
or

m
at

io
n?

30

b)
 s

ta
te

 m
aj

or
 ch

ar
ac

te
ris

tic
s 

of
 ro

ck
s o

f t
he

 e
ar

th
s.

i) 
Te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
re

ad
 te

xt
s o

n 
de

fin
iti

on
 o

f 
th

e 
te

rm
s r

oc
ks

 a
nd

 e
ar

th
’s 

m
at

er
ia

ls.

Te
xt

 o
n 

de
fin

iti
on

 o
f r

oc
k.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 st
at

e 
m

aj
or

 
ch

ar
ac

te
ris

tic
s o

f r
oc

ks
 

of
 th

e 
ea

rt
h?
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NG

 R
ES

OU
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ES
AS

SE
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M
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T
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M
BE

R 
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S

ii)
 S

tu
de

nt
s t

o 
di

sc
us

s t
he

 m
aj

or
 

ch
ar

ac
te

ris
tic

s o
f r

oc
ks

 o
f t

he
 

ea
rth

.

c)
 d

es
cr

ib
e 

ro
ck

 fo
rm

at
io

n 
an

d 
su

bs
eq

ue
nt

 ro
ck

 
ty

pe
s.

St
ud

en
ts

 to
 d

isc
us

s t
he

 fo
rm

at
io

n 
of

 ro
ck

s o
f t

he
 e

ar
th

s a
nd

 re
su

lta
nt

 
as

so
ci

at
ed

 fo
rm

s a
nd

 fo
rm

s 
fe

at
ur

es
.

• 
Pi

ct
ur

es
 o

f d
iff

er
en

t 
ty

pe
s o

f r
oc

ks
.

• 
Te

xt
s o

f r
oc

k 
ty

pe
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
ro

ck
 

fo
rm

at
io

n 
an

d 
ty

pe
s?

d)
 e

xp
la

in
 th

e 
im

po
rt

an
ce

 o
f 

m
at

er
ia

ls 
an

d 
ro

ck
s o

f t
he

 
ea

rt
h.

Th
e 

te
ac

he
r t

o 
in

vi
te

 a
n 

ex
pe

rt
 

fr
om

 a
 m

in
er

al
 d

ep
ar

tm
en

t t
o 

m
ak

e 
pr

es
en

ta
tio

n 
on

 ty
pe

s o
f 

ro
ck

s o
f T

an
za

ni
a 

ba
sin

g 
on

 w
he

re
 

th
ey

 a
re

 fo
un

d,
 th

ei
r a

ge
,

an
d 

ho
w

 th
ey

 c
on

tr
ib

ut
e 

to
 th

e 
ec

on
om

y 
of

 th
e 

co
un

tr
y.

Ex
pe

rt
Is

 th
e 

st
ud

en
t a

bl
e 

to
 

ex
pl

ai
n 

th
e 

im
po

rt
an

ce
 

of
 m

at
er

ia
ls 

an
d 

ro
ck

s 
of

 th
e 

ea
rt

h.

e)
 e

xp
la

in
 th

e 
m

ea
ni

ng
 o

f 
th

e 
te

rm
 G

eo
lo

gi
ca

l T
im

e 
Sc

al
e, 

(G
TS

).

i) 
Te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
co

lle
ct

 in
fo

rm
at

io
n 

ab
ou

t t
he

 
co

nc
ep

t o
f G

eo
lo

gi
ca

l T
im

e 
Sc

al
e 

(G
TS

) a
nd

 th
e 

ev
en

ts
 

it 
re

pr
es

en
ts

 fr
om

 av
ai

la
bl

e 
lit

er
at

ur
e 

an
d 

in
te

rn
et

.
ii)

 D
ra

w
 a

 c
om

m
on

 d
efi

ni
tio

n 
of

 a
 

G
eo

lo
gi

ca
l t

im
e 

sc
al

e.

Te
xt

s o
f G

TS
Is

 th
e 

st
ud

en
t a

bl
e 

to
 

ex
pl

ai
n 

th
e 

im
po

rt
an

ce
 

of
 th

e 
G

TS
?

f)
 d

es
cr

ib
e 

ev
en

ts
 d

ep
ic

te
d 

by
 a

 G
eo

lo
gi

ca
l T

im
e 

Sc
al

e.

i) 
A

 te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 

re
ad

 te
xt

s o
n 

th
e 

ag
e 

of
 ro

ck
s.

ii)
 S

tu
de

nt
s t

o 
m

ak
e 

at
te

m
pt

s t
o 

cl
as

sif
y 

th
es

e 
ro

ck
s a

cc
or

di
ng

 
to

 th
ei

r a
ge

s.
iii

) T
ea

ch
er

 to
 g

ui
de

 st
ud

en
ts

 
to

 id
en

tif
y 

ro
ck

s s
am

pl
es

 in
 

Ta
nz

an
ia

.

Te
xt

s o
n 

G
TS

 si
te

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

- 
is 

th
e 

st
ud

en
t a

bl
e 

to
 cl

as
sif

y 
ro

ck
?

- 
is 

th
e 

st
ud

en
t a

bl
e 

to
 id

en
tif

y 
ro

ck
 

ty
pe

s i
n 

Ta
nz

an
ia

?



11

TO
PI

C/
 S

UB
 T

OP
IC

S
SP

EC
IF

IC
 O

BJ
EC

TI
VE

S
TE

AC
HI

NG
 A

ND
 L

EA
RN

IN
G 

ST
RA

TE
GI

ES
TE

AC
HI

NG
 A

ND
 

LE
AR

NI
NG

 R
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4.
4 

Th
e 

Im
pa

ct
 o

f E
ar

th
qu

ak
e.

By
 th

e 
en

d 
of

 th
is 

su
b-

 to
pi

c,
 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 p
re

se
nt

 th
e 

m
ea

ni
ng

 o
f 

th
e 

te
rm

s o
f e

ar
th

qu
ak

e,
 

ep
ic

en
tr

e, 
fo

cu
s a

nd
 

ea
rt

hq
ua

ke
 w

av
es

.

i) 
Th

e 
te

ac
he

r t
o 

or
ga

ni
ze

 a
 

lib
ra

ry
 re

ad
in

g 
an

d 
in

te
rn

et
 

se
ar

ch
 b

y 
st

ud
en

ts
 o

n 
ea

rt
hq

ua
ke

.
ii)

 S
tu

de
nt

 to
 w

or
k 

in
 g

ro
up

s t
o 

pr
es

en
t n

ot
es

 o
n 

th
e 

m
ea

ni
ng

 
of

 e
ar

th
qu

ak
es

, h
ow

 it
 is

 
de

te
rm

in
ed

 a
nd

 c
on

se
qu

en
ce

s 
of

 a
 st

rik
e 

by
 a

n 
ea

rth
qu

ak
e.

• 
Li

br
ar

y 
re

so
ur

ce
s.

• 
w

eb
 re

so
ur

ce
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
efi

ne
 te

rm
s o

f 
ea

rt
hq

ua
ke

,
ep

ic
en

tr
e, 

fo
cu

s a
nd

ea
rt

hq
ua

ke
 w

av
es

?

b)
 c

om
pi

le
 in

fo
rm

at
io

n 
on

 d
isa

st
er

s c
au

se
d 

by
 

ea
rt

hq
ua

ke
s.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 

to
 v

isi
t a

 n
at

io
na

l e
ar

th
qu

ak
e 

ea
rly

 w
ar

ni
ng

 ce
nt

re
 a

nd
 co

lle
ct

 
in

fo
rm

at
io

n 
on

 h
ow

 th
e 

im
pa

ct
 

of
 e

ar
th

qu
ak

e 
is 

ca
lc

ul
at

ed
.

ii)
 S

tu
de

nt
s t

o 
co

lle
ct

 in
fo

rm
at

io
n 

an
d 

de
ve

lo
p 

a 
re

po
rt 

on
 

im
pa

ct
s o

f e
ar

th
qu

ak
e 

in
 

Ta
nz

an
ia

.

• 
Na

tio
na

l E
ar

th
qu

ak
e S

tu
dy

 
Ce

nt
re

 U
ni

t.
• 

Ge
olo

gy
 D

ep
ar

tm
en

t o
f 

U
D

SM
.

• 
M

et
eo

ro
lo

gi
ca

l 
D

ep
ar

tm
en

t i
n 

reg
ion

s/
dis

tri
cts

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
co

m
pi

le
 in

fo
rm

at
io

n 
on

 d
isa

st
er

s?

c)
 p

ro
po

se
 p

re
ca

ut
io

ns
 to

 
m

in
im

iz
e 

th
e 

im
pa

ct
s 

of
 d

isa
st

er
s c

au
se

d 
by

 
ea

rt
hq

ua
ke

s.

i) 
D

ra
w

 lo
ca

l a
nd

 g
lo

ba
l e

xa
m

pl
es

 
of

 im
pa

ct
s o

f s
tr

ik
e 

on
 

ea
rt

hq
ua

ke
 e

ve
nt

s.
ii)

 S
tu

de
nt

s t
o 

de
ve

lo
p 

a 
str

at
eg

y 
to

 m
in

im
iz

e 
th

e 
im

pa
ct

s o
f 

ea
rth

qu
ak

e 
in

 th
e 

co
m

m
un

ity
.

Re
co

rd
s o

n 
ea

rt
h 

qu
ak

es
 

ev
en

ts
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
pr

op
os

e 
pr

ec
au

tio
ns

 to
 

m
in

im
iz

e 
th

e 
eff

ec
ts

 o
f 

ea
rt

hq
ua

ke
 d

isa
st

er
s?

4.
5 

V
ul

ca
ni

sm
By

 th
e 

en
d 

of
 th

is 
su

b-
 to

pi
c,

 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 i

de
nt

ify
 d

iff
er

en
t f

or
m

s o
f 

vu
lc

an
ism

.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
a 

di
sc

us
sio

n 
on

 th
e 

m
ea

ni
ng

 a
nd

 
fo

rm
s o

f v
ul

ca
ni

sm
.

ii)
 S

tu
de

nt
s t

o 
pr

ep
ar

e 
no

te
s o

n 
th

e 
m

ea
ni

ng
 a

nd
 th

e 
fo

rm
s o

f 
vu

lc
an

ism
 th

ro
ug

h 
re

ad
in

g 
te

xt
s.

Te
xt
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vu
lc

an
ism

.
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 th
e 

st
ud

en
t a

bl
e 

to
:

- 
id

en
tif

y 
di

ffe
re

nt
 

fo
rm

s o
f v
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ca

ni
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?
- 

de
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th
e 

im
pa
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f v
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ca
ni

c 
m

at
er
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fo
rm
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- 
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s f
or
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rr

en
ce

s o
f 

vo
lc

an
ic

 e
ru

pt
io

n?
- 

po
in

t o
f t

he
 

eff
ec

ts
 o

f v
ol

ca
ni

c 
ac

tiv
iti

es
?

b)
 h

ig
hl

ig
ht

 th
e 

im
pa

ct
 

of
 n

at
ur

e 
of

 v
ol

ca
ni

c 
m

at
er

ia
ls 

on
 th

e 
re

su
lta

nt
 

la
nd

 fo
rm

s.

i) 
St

ud
en

ts
 to

 re
ad

 te
xt

s t
o 

id
en

tif
y 

vo
lc

an
ic

 m
at

er
ia

ls 
ac

co
rd

in
g 

to
 th

ei
r p

hy
sic

al
 a

nd
 

ch
em

ic
al

 p
ro

pe
rt

ie
s.

ii)
 T

ea
ch

er
 to

 g
ui

de
 st

ud
en

ts 
to

 
na

m
e 

ex
am

pl
es

 o
f v

ol
ca

ni
c 

fe
at

ur
es

.

Te
xt

 o
n 

vo
lc

an
ism

.

c)
 a

cc
ou

nt
 fo

r t
he

 e
m

er
ge

nc
e 

of
 v

ol
ca

ni
c 

ac
tiv

ity
.

i) 
Te

ac
he

r t
o 

gu
id

e 
di

sc
us

sio
n 

of
 

th
e 

fa
ct

or
s f

or
 o

cc
ur

re
nc

e 
of

 
vo

lc
an

ic
 a

ct
iv

iti
es

.
ii)

 S
tu

de
nt

s t
o 

co
lle

ct
 li

br
ar

y 
an

d 
W

eb
 b

as
ed

 in
fo

rm
at

io
n 

on
 

re
ce

nt
 v

ol
ca

ni
c 

er
up

tio
ns

 in
 

Ta
nz

an
ia

 a
nd

 th
e 

w
or
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.

• 
W

eb
 b

as
ed

 re
so

ur
ce
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• 

Li
br

ar
y.

d)
 p

oi
nt

 o
ut

 c
on

se
qu

en
ce

s o
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vo
lc

an
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ct

iv
iti

es
.

i) 
St
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 c
ar

ry
 o
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se
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in
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pe
op

le’
s v

ie
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s o
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vo
lc

an
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 T
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ea
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ex
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rt 
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lo
gy

 d
ep
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en
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to
 m

ak
e 
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en
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n 
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 th

e 
im

po
rta

nc
e 

of
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ol
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ni
c 

fe
at
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 T
an
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a 

vo
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an
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t a
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 c
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h 
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ur
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 lo
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l r
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id
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Re

se
ar
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 si

te
s t

ex
ts
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 e
ar
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co
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eq
ue
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.
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lc

an
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 si
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.
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ud

at
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n 
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d 
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io
n.

By
 th

e 
en

d 
of

 th
is 

su
b-

 to
pi

c,
 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 d
et

er
m

in
e 

th
e 

m
ea

ni
ng

 
of

 d
en

ud
at

io
n 

an
d 

de
po

sit
io

n.

i) 
Th

e 
te

ac
he

r t
o 

or
ga

ni
ze

 
br

ai
ns

to
rm

in
g 

se
ss

io
n 

on
 th

e 
m

ea
ni

ng
 o

f d
en

ud
at

io
n 

an
d 

de
po

sit
io
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ii)

 S
tu

de
nt

s t
o 

di
sc

us
s t

he
 

di
ffe

re
nc

e 
be
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ee

n 
w

ea
th

er
in

g 
an

d 
er

os
io

n.

Te
xt

s o
n 

de
nu

da
tio

n.
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 th
e 

st
ud

en
t a

bl
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to
;
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 d

et
er

m
in

e 
th

e 
m

ea
ni

ng
 o

f 
de

nu
da

tio
n 

an
d 

de
po

sit
io

n?
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di
sc

us
 th

e 
di

ffe
re

nc
e 

be
tw

ee
n 

th
e 

w
ea

th
er

in
g 

an
d 

er
os

io
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b)
 p

oi
nt

 o
ut

 th
e 

di
ffe

re
nt

 
pr

oc
es

se
s i

nv
ol

ve
d 

in
 

de
nu

da
tio

n.

i) 
St

ud
en

ts
 to

 re
ad

 te
xt

s o
n 

th
e 

di
ffe

re
nt

 p
ro

ce
ss

es
 in

vo
lv

ed
 in

 
de

nu
da

tio
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ii)
 S

tu
de

nt
s h

ig
hl

ig
ht

s t
he

 m
ai

n 
po

in
ts 

of
 v

ar
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us
 fo

rc
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 o
f 

de
nu

da
tio
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Te
xt

s o
n 

de
nu

da
tio

n.
Is

 th
e 

st
ud

en
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bl
e 

to
 

de
sc

rib
e 

pr
oc

es
se
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 d
en

ud
at

io
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de
po

sit
io
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c)
 s

ta
te

 fa
ct

or
s a

nd
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ge
nt

s f
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os
io

n.
i) 

St
ud

en
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 to
 re

ad
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xt
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nd
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su
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 fa
ct
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nt
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ea
ch
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de
 st

ud
en
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vi

sit
 si
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s s
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ct
ed

 to
 d

iff
er

en
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fa
ct

or
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nd
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ge
nt

s o
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ro
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) S
tu

de
nt

s t
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ex
am

in
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di
ffe

re
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rm
s o
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ro

sio
n.

iv
) S

tu
de

nt
s t
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de

ve
lo

p 
an

d 
im

pl
em

en
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 p
ro
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ct

 to
 c
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io

n.
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Te

xt
s o

n 
er

os
io

n 
(fa

ct
or

s a
nd

 a
ge

nt
s)

. 
• 

St
ud

y 
sit
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ud
en
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de
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e 
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an
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 o
f e
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sio
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d)
 a
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nt
 fo

r d
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 o

f 
we
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ed
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i) 

St
ud
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 p
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ot
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 o
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sit

es
 a

nd
 th
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 o
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ii)
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he
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to
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 fi

el
d 
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 fo
r c
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t p
ro

m
ot

e 
de

po
sit

io
n 

of
 w

ea
th

er
ed

 
m

at
er

ia
ls.

Is
 th
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st
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lis
h 

th
e 

im
po

rt
an

ce
 

of
 d

ep
os

ite
d 

m
at

er
ia

ls 
to

 
hu

m
an

 li
fe

.

i) 
U

sin
g 

so
il 

m
ap

 o
f T

an
za

ni
a,

 
st

ud
en

ts
 to

 id
en

tif
y 

sa
m

pl
e 

ar
ea

s w
he

re
 th

er
e 

ar
e 

de
po

sit
s 

in
 th

e 
co

un
tr

y.
ii)

 S
tu

de
nt

s t
o 

ev
al

ua
te

 h
ow

 th
es

e 
ar

ea
s a

re
 u

se
d 

fo
r s

oc
ia

l a
nd

 
ec

on
om

ic
 a

ct
iv

iti
es

.
iii

) E
va

lu
at

e 
th

e 
le

ve
l o

f 
m

an
ag

em
en

t o
f t

he
se

 a
re

as
.

• 
St

ud
y 

sit
es

.
• 

So
il 

m
ap

 o
f T

an
za

ni
a.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
- 

ex
pl

ai
n 

th
e 

im
po

rt
an

ce
 o

f 
de

po
sit

ed
 m

at
er

ia
ls 

to
 th

e 
co

m
m

un
ity

?
- 
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y 
ou

t a
 so

il 
co

ns
er

va
tio

n 
pr

oj
ec

t a
t s

ch
oo

l 
an

d 
at

 h
om

e?

5.
0 

SI
M

PL
E 

SU
R

V
EY

 A
N

D
 

M
A

P 
M

A
K

IN
G

5.
1 

Es
se

nt
ia

l g
ea

r.

By
 th

e 
en

d 
of

 th
is 

su
b-

 to
pi

c,
 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to
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a)

 e
xp

la
in

 m
aj

or
 v

ar
ia

bl
es

 
us

ed
 in

 th
e 

pr
oc

es
s o

f 
su

rv
ey
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g.

i) 
Th

e 
te
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he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
di

sc
us

s v
ar

ia
bl

es
 in

 su
rv

ey
in

g 
(s

ha
pe

, d
ist

an
ce

, h
ei

gh
t, 

gr
ad

ie
nt

 a
nd

 lo
ca

tio
n)

.
ii)

 T
ea

ch
er

 to
 g
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de

 st
ud

en
ts 

to
 

di
sc

us
s a

nd
 su

m
m

ar
iz

e 
ho

w
 

th
es

e 
va

ria
bl

es
 in

flu
en

ce
 

su
rv

ey
in

g.

Su
rv

ey
 S

ite
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
- 

ex
pl

ai
n 

m
aj

or
 

va
ria

bl
es

 u
se

d 
in

 th
e 

pr
oc

es
s o

f s
ur

ve
y?

- 
de

sc
rib

e 
th

e 
m

ai
n 

ty
pe

s o
f s

ur
ve

y?

68

b)
 e

xp
la

in
 th

e 
m
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n 

ty
pe

s o
f 

su
rv

ey
.

i) 
Th

e 
te

ac
he

r t
o 
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id

e 
st

ud
en

ts
 

to
 id

en
tif

y 
m
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n 
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s o
f s

ur
ve

y 
(c

ha
in

, p
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m
at
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, p

la
ne

 ta
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e 
an

d 
le

ve
lin

g)
.

ii)
 T

he
 te
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r t
o 

gu
id

e 
stu

de
nt

s 
to

 d
es

cr
ib

e 
ea

ch
 ty

pe
 o

f s
ur

ve
y.

iii
) T

ea
ch

er
 to

 g
ui

de
 st

ud
en

ts
 

to
 d

es
cr

ib
e 

m
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or
 su

rv
ey

 
in
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en
ts.

Su
rv

ey
 in
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ru

m
en
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.

c)
 e

xp
la

in
 c

om
m

on
 

te
ch

ni
qu

es
 o

f m
ap

 
m

ak
in

g.

Th
e 

te
ac

he
r t

o:
i) 

gu
id

e 
st

ud
en
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 to

 e
xp

la
in

 
co

m
m

on
 te

ch
ni
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es

 o
f m

ap
 

m
ak

in
g 

(i.
e. 

la
nd

 su
rv

ey
in

g 
an

d 
us

e 
of

 v
er

tic
al

/a
er

ia
l 
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ot

og
ra
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s)

.

Su
rv

ey
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ui
de

.
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f m
ap

 
m

ak
in

g?



15

TO
PI

C/
 S

UB
 T

OP
IC

S
SP

EC
IF

IC
 O

BJ
EC

TI
VE

S
TE

AC
HI

NG
 A

ND
 L

EA
RN

IN
G 

ST
RA

TE
GI

ES
TE

AC
HI

NG
 A

ND
 

LE
AR

NI
NG

 R
ES

OU
RC

ES
AS

SE
SS

M
EN

T
NU

M
BE

R 
OF

 
PE

RI
OD

S

ii)
 g
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 st
ud
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 c

ol
le

ct
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d 
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as

sif
y 

m
ap

s b
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ed
 o

n 
te

ch
ni

qu
es

 u
se

d 
to

 m
ak

e 
th

em
.

iii
) g

ui
de

 st
ud

en
ts 

to
 d

isc
us

s t
he

 
im

po
rta

nc
e,

 a
nd

 li
m

ita
tio

n 
of

 
ea

ch
 m

ap
 m

ak
in

g 
pr

oc
es

s.

5.
2 

C
ha

in
 su

rv
ey

in
g.

By
 th

e 
en

d 
of

 th
is 

su
b-

 to
pi

c,
 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 d
es

cr
ib

e 
th

e 
fe

at
ur

es
 a

nd
 

us
e 

of
 ch

ai
n 

su
rv

ey
 g

ea
r.

i) 
U

sin
g 

ill
us

tr
at

io
n 

an
d 

ac
tu

al
 

eq
ui

pm
en

t, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
es

cr
ib

e 
ch

ai
n 

su
rv

ey
 a

nd
 e

xp
la

in
 th

e 
us

e 
of

 
ea

ch
 e

qu
ip

m
en

t.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s 

to
 id

en
tif

y 
su

rv
ey

 m
et

ho
ds

 a
nd

 
th

e 
in

str
um

en
t u

se
d.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
de

sc
rib

e 
th

e 
m

ai
n 

in
st

ru
m

en
ts

 u
se

d 
in

 
ch

ai
n 

su
rv

ey
?
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b)
 s

ho
w

 th
e 

m
ai

n 
ap

pl
ic

at
io

n 
of

 ch
ai

n 
su

rv
ey

.
i) 

St
ud

en
ts

 to
 d

es
cr

ib
e 

he
 

ap
pl

ic
at

io
n 

of
 ch

ai
n 

su
rv

ey
.

ii)
 T

ea
ch

er
 to

 o
rg

an
iz

e 
a 

pr
ac

tic
al

 
ex

er
ci

se
 fo

r a
pp

ly
in

g 
 c

ha
in

 
su

rv
ey

.

de
m

on
st

ra
te

s t
he

 sk
ill

s 
in

 ch
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n 
su

rv
ey

?

c)
 d

es
cr

ib
e 

ch
ai

n 
su

rv
ey

 
pr

oc
ed

ur
es

 (i
.e.

 la
yi

ng
 

off
se

ts
 a

nd
 o

ve
r c

om
in

g 
ob

st
ac

le
s)

.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 

in
 c

ar
ry

in
g 

ou
t fi

el
d 

su
rv

ey
.

ii)
 S

tu
de

nt
s t

o 
ca

rry
 o

ut
 su

rv
ey

 
ex

er
ci

se
 a

dh
er

in
g 

to
 a

ll 
pr

oc
ed

ur
es

.
iii

) T
he

 te
ac

he
r s

ho
ul

d 
gu

id
e 

stu
de

nt
s t

o 
w

rit
e 

co
m

m
on

 
er

ro
rs

 e
nc

ou
nt

er
ed

.
iv

) S
tu

de
nt

s t
o 

bo
ok

 su
rv

ey
 

in
fo

rm
at

io
n 

co
lle

ct
ed

 fr
om

 th
e 

fie
ld

.
v)

 S
tu

de
nt

s t
o 

no
te

 a
nd

 c
or

re
ct

 
co

m
m

on
 e

rro
rs

 e
xp

er
ie

nc
ed

 in
 

th
e 

fie
ld

.

• 
Su

rv
ey

 a
re

a,
 su

rv
ey

 
bo

ok
; s

ur
ve

y 
in

st
ru

m
en

t.
• 

Su
rv

ey
 b

oo
k.

de
sc
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e 

ch
ai
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su
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ey
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vi
) U

sin
g 

bo
ok

ed
 in

fo
rm

at
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n,
 

stu
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s t

o 
pl

ot
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 sk
et

ch
 m

ap
.

5.
3 

Pr
ism

at
ic

 C
om

pa
ss

 su
rv

ey
.

By
 th

e 
en

d 
of

 th
is 

su
b-

 to
pi

c,
 

th
e 

st
ud

en
ts

 sh
ou

ld
 b

e 
ab

le
 

to
:

a)
 e

xp
la

in
 p

ris
m

at
ic

 c
om

pa
ss

 
su

rv
ey

 a
nd

 th
e 

In
st

ru
m

en
t 

us
ed

 in
 th

e 
fie

ld
.

i) 
U

sin
g 

re
le

va
nt

 il
lu

st
ra

tio
ns

, 
pi

ct
ur

es
 a

nd
 in

st
ru

m
en

ts
 th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
de

sc
rib

e 
pr

ism
at

ic
 c

om
pa

ss
 

su
rv

ey
.

ii)
 T

ea
ch

er
 to

 g
ui

de
 st

ud
en

ts
 

to
 p

ro
vi

de
 e

la
bo

ra
tio

n 
on

 
in

str
um

en
ts 

us
ed

 in
 th

is 
su

rv
ey

.

• 
Pr

ism
at

ic
 su

rv
ey

 
in

st
ru

m
en

t.
• 

Te
xt

s.
• 

Ill
us

tr
at

io
n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

ex
pl

ai
n 

w
ha

t i
s 

un
de

rs
to

od
 b

y 
pr

ism
at

ic
 c

om
pa

ss
 

su
rv

ey
 a

nd
 it

s 
eq

ui
pm

en
ts

?

b)
 s

ho
w

 th
e 

us
es

 a
nd

 
im

po
rt

an
ce

 o
f p

ris
m

at
ic

 
co

m
pa

ss
 su

rv
ey

 (f
oc

us
 o

n 
re

ad
in

g 
th

e 
fo

rw
ar

d 
an

d 
ba

ck
 b

ea
rin

g)
.

Th
e 

te
ac

he
r t

o 
gu

id
e

i) 
St

ud
en

ts
 to

 re
ad

 fo
rw

ar
d 

an
d 

ba
ck

 b
ea

rin
g.

ii)
 T

o 
gu

id
e 

stu
de

nt
s t

o 
di

sc
us

s 
th

e 
us

es
 a

nd
 im

po
rta

nc
e 

of
 

pr
ism

at
ic

 su
rv

ey
 fo

r t
ak

in
g 

fo
rw

ar
d 

an
d 

ba
ck

 b
ea

rin
g.

ex
pl

ai
n 

th
e 

us
es

 a
nd

 
im

po
rt

an
ce

 p
ris

m
at

ic
 

in
 re

ad
in

g 
co

m
pa

ss
 

su
rv

ey
 b

ea
rin

g?

c)
 c

ar
ry

 o
n 

pr
ism

at
ic

 
co

m
pa

ss
 su

rv
ey

in
g 

ex
er

ci
se

.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
de

sc
rib

e 
th

e 
tr

av
er

sin
g 

m
et

ho
d 

in
 p

ris
m

at
ic

 su
rv

ey
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
to

 id
en

tif
y 

su
rv

ey
 (e

rro
r o

f 
cl

os
ur

e)
 a

nd
 d

em
on

str
at

e 
ho

w
 

to
 c

or
re

ct
 it

.
iii

) P
ar

tic
ip

at
e 

in
 p

ris
m

at
ic

 
co

m
pa

ss
 su

rv
ey

.
iv

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
dr

aw
 a

 sk
et

ch
 m

ap
 u

sin
g 

fie
ld

 
in

fo
rm

at
io

n.
v)

 T
ea

ch
er

 to
 g

ui
de

 st
ud

en
ts 

in
 

co
rre

ct
in

g 
er

ro
r o

f c
lo

su
re

.

pa
rt

ic
ip

at
e 

in
 a

n 
ex

er
ci

se
 o

n 
pr

ism
at

ic
 

co
m

pa
ss

 su
rv

ey
?
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AR

NI
NG

 R
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ES
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SE
SS

M
EN

T
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M
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5.
4 

Pl
an

e 
Ta

bl
e 

Su
rv

ey
By

 th
e 

en
d 

of
 th

is 
su

b-
 to

pi
c,

 
th

e 
st

ud
en

ts
 sh

ou
ld

 b
e 

ab
le

 
to

:
a)

 d
es

cr
ib

e 
th

e 
pl

an
e 

ta
bl

e 
su

rv
ey

in
g.

i) 
U

sin
g 

pl
an

e 
ta

bl
e 

su
rv

ey
 

in
st

ru
m

en
t, 

th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

isc
us

s a
nd

 
gi

ve
 th

e 
m

ea
ni

ng
 o

f p
la

ne
 ta

bl
e 

su
rv

ey
.

ii)
 T

he
 te

ac
he

rs
 to

 g
ui

de
 st

ud
en

ts
 

to
 d

es
cr

ib
e 

in
str

um
en

ts 
us

ed
 in

 
th

is 
su

rv
ey

.

Pl
an

e 
ta

bl
e 

su
rv

ey
 

in
st

ru
m

en
t.

Is
 th

e 
st

ud
en

ts
 a

bl
e 

to
:

- 
ex

pl
ai

n 
pl

an
e 

ta
bl

e 
su

rv
ey

in
g?

- 
po

in
t o

ut
 th

e 
pr

oc
ed

ur
es

 o
f 

ca
rr

yi
ng

 o
ut

 p
la

ne
 

ta
bl

e 
su

rv
ey

?

b)
 p

oi
nt

 o
ut

 th
e 

pr
oc

ed
ur

es
 

fo
r c

ar
ry

in
g 

ou
t p

la
ne

 
ta

bl
e 

su
rv

ey
.

i) 
Th

e 
te

ac
he

r t
o 

de
m

on
st

ra
te

 
th

e 
pr

oc
ed

ur
es

 o
f c

ar
ry

in
g 

ou
t 

pl
an

e 
ta

bl
e 

su
rv

ey
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
to

 e
m

pl
oy

 th
e 

pr
oc

ed
ur

es
 a

nd
 

pe
rfo

rm
 a

n 
ex

er
ci

se
 o

n 
pl

an
e 

ta
bl

e 
su

rv
ey

.

c)
 c

ar
ry

ou
t a

 ta
sk

 o
f p

la
ne

 
ta

bl
e 

su
rv

ey
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 

to
 m

ap
 th

e 
ar

ea
 th

ro
ug

h 
tr

av
er

sin
g 

pr
oc

ed
ur

es
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
to

 d
ev

el
op

 a
 sk

et
ch

 m
ap

 u
sin

g 
th

e 
in

fo
rm

at
io

n 
co

lle
ct

ed
 fr

om
 

fie
ld

.
iii

) T
he

 te
ac

he
r s

ho
ul

d 
gu

id
e 

stu
de

nt
s t

o 
id

en
tif

y 
er

ro
rs

 
(u

sin
g 

tri
an

gl
e 

of
 e

rro
r) 

an
d 

co
rre

ct
 th

em
.

Pl
an

e 
ta

bl
e 

su
rv

ey
 

in
st

ru
m

en
t.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 c
ar

ry
ou

t a
 ta

sk
 o

f 
pl

an
e 

su
rv

ey
?

5.
5 

Le
ve

lin
g 

pr
oc

ed
ur

e
By

 th
e 

en
d 

of
 th

is 
su

b-
 to

pi
c,

 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 d

es
cr

ib
e 

th
e 

le
ve

lin
g 

as
 a

 
su

rv
ey

 p
ro

ce
du

re
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 

to
 d

es
cr

ib
e 

le
ve

lin
g 

pr
oc

ed
ur

e.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s 

de
sc

rib
e 

th
e 

eq
ui

pm
en

t u
se

d 
in

 
le

ve
lin

g.

Le
ve

lli
ng

 in
st

ru
m

en
ts

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

- 
 de

sc
rib

e t
he

 le
ve

lli
ng

 
pr

oc
ed

ur
e?

- 
dr

aw
 a c

on
to

ur
 

sk
et

ch
 m

ap
?
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OU
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ES
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SE
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M
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M
BE

R 
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PE
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S

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

ex
pl

ai
n 

th
e 

pu
rp

os
e 

of
 le

ve
lin

g.
iv

) T
he

 te
ac

he
r s

ho
ul

d 
gu

id
e 

stu
de

nt
s t

o 
m

ak
e 

lin
ka

ge
 

be
tw

ee
n 

le
ve

lin
g 

an
d 

co
nt

ou
rin

g.

b)
 c

ar
ry

ou
t l

ev
el

in
g 

ex
er

ci
se

.
i) 

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 
to

 c
ar

ry
ou

t l
ev

el
in

g 
su

rv
ey

 o
n 

a 
se

le
ct

ed
 si

te
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
to

 u
se

 th
e 

da
ta

 c
ol

le
ct

ed
 in

 
le

ve
lin

g 
ex

er
ci

se
 in

 p
lo

tti
ng

 a
 

co
nt

ou
r m

ap
.

iii
) S

tu
de

nt
s t

o 
ex

pl
ai

n 
th

e 
im

po
rta

nc
e 

of
 le

ve
lin

g 
in

 
su

sta
in

ab
le

 a
gr

ic
ul

tu
re

.

• 
Su

rv
ey

 si
te

.
• 

M
at

er
ia

ls 
fo

r s
ke

tc
h.

 
m

ap
in

g.

Is
 th

e 
st

ud
en

t a
bl

e 
ca

rr
yo

ut
 le

ve
lli

ng
 

su
rv

ey
?

6.
0 

TO
PO

G
R

A
PH

IC
 M

A
P 

IN
T

ER
PR

ET
AT

IO
N

6.
1 

Ty
pe

s o
f m

ap
s.

By
 th

e 
en

d 
of

 th
is 

su
b-

 to
pi

c,
 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 c
at

eg
or

ise
 m

ap
s.

i) 
U

sin
g 

m
ap

 sa
m

pl
es

, t
he

 te
ac

he
r 

to
 g

ui
de

 st
ud

en
ts

 to
 g

ro
up

 
m

ap
s i

n 
di

ffe
re

nt
 ty

pe
s.

ii)
 th

e 
te

ac
he

r t
o 

as
sis

t s
tu

de
nt

s t
o 

co
m

pa
re

 th
ei

r w
or

k.

• 
M

ap
s.

• 
Li

st
 o

f q
ue

st
io

ns
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
na

m
e 

ty
pe

s o
f m

ap
s 

ac
co

rd
in

g 
to

 th
ei

r 
qu

al
iti

es
?

53

b)
 d

iff
er

en
tia

te
 th

e 
co

m
m

on
 

ty
pe

s o
f m

ap
s i

n 
re

la
tio

n 
to

 m
ap

 q
ua

lit
ie

s.

i) 
Th

e 
te

ac
he

r t
o 

as
sis

t s
tu

de
nt

s i
n 

gr
ou

ps
 to

 id
en

tif
y 

th
e 

co
m

m
on

 
qu

al
iti

es
 o

f m
ap

s.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s 

to
 p

re
se

nt
 th

ei
r o

bs
er

va
tio

ns
 in

 
su

m
m

ar
iz

e.
iii

) U
sin

g 
qu

es
tio

ns
, t

he
 te

ac
he

r 
to

 a
ss

ist
 st

ud
en

ts 
to

 re
la

te
 a

nd
 

in
te

rp
re

t t
he

 e
ffe

ct
s o

f s
ca

le
 

on
 re

pr
es

en
te

d 
in

fo
rm

at
io

n 
on

 
m

ap
s.

• 
M

ap
s.

• 
Li

st
 o

f q
ue

st
io

ns
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
iff

er
en

tia
te

 m
ap

s 
ac

co
rd

in
g 

to
 th

ei
r 

qu
al

iti
es

?
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LE
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ES

OU
RC

ES
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SE
SS

M
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T
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M
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R 
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PE
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OD

S

iv
) T

he
 te

ac
he

r t
o 

as
sis

t s
tu

de
nt

s t
o 

dr
aw

 li
ne

ar
 sc

al
es

 g
ra

ph
ic

al
ly

.

6.
2 

D
et

er
m

in
in

g 
di

re
ct

io
ns

 a
nd

 
ar

ea
s.

By
 th

e 
en

d 
of

 th
is 

su
b-

 to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 Th

e 
st

ud
en

ts
 sh

ou
ld

 
be

 a
bl

e 
to

 e
xp

la
in

 th
e 

im
po

rt
an

ce
 o

f d
ire

ct
io

n 
in

 
m

ap
 in

te
rp

re
ta

tio
n.

i) 
Th

e 
te

ac
he

r t
o 

as
sig

n 
st

ud
en

ts
 

to
 d

isc
us

s t
he

 si
gn

ifi
ca

nc
e 

of
 

di
re

ct
io

n 
(la

tit
ud

es
, l

on
gi

tu
de

s, 
gr

id
s)

 in
 d

et
er

m
in

in
g 

pl
ac

es
 o

n 
m

ap
s.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
to

 p
re

se
nt

 th
ei

r fi
nd

in
gs

.

A
tla

se
s, 

to
po

gr
ap

hi
ca

l 
m

ap
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
st

at
e 

th
e

im
po

rt
an

ce
 o

f 
di

re
ct

io
n 

on
 m

ap
s?

b)
 c

al
cu

la
te

 a
re

as
 o

f d
iff

er
en

t 
pl

ac
es

 o
n 

m
ap

s.
i) 

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 

ca
lc

ul
at

e 
th

e 
ar

ea
 o

f p
ro

vi
de

d 
to

po
gr

ap
hi

ca
l m

ap
s a

nd
 a

 
cl

as
sr

oo
m

 fl
oo

r.
ii)

 U
sin

g 
m

ap
s, 

th
e 

te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
ca

lc
ul

at
e 

ar
ea

s o
f i

rre
gu

la
r p

la
ce

s o
n 

m
ap

s (
i.e

. s
w

am
ps

, l
ak

es
, 

fo
re

ste
d 

pa
rts

).

• 
To

po
gr

ap
hi

ca
l m

ap
s.

• 
A

tla
se

s .
• 

M
at

he
m

at
ic

al
 se

ts
. 

• 
M

ag
ne

tic
 c

om
pa

ss
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ca

lc
ul

at
e 

th
e 

ar
ea

 o
f 

m
ap

?

c)
 r

ed
uc

e 
an

d 
en

la
rg

e 
m

ap
s.

Th
e 

te
ac

he
r t

o
i) 

de
m

on
st

ra
te

 h
ow

 to
 re

du
ce

 a
nd

 
en

la
rg

e 
m

ap
s.

ii)
 to

 g
ui

de
 st

ud
en

ts 
to

 p
er

fo
rm

 
an

 e
xe

rc
ise

 o
n 

re
du

ci
ng

 a
nd

 
en

la
rg

in
g 

m
ap

s.
iii

) g
ui

de
 st

ud
en

ts 
to

 re
la

te
 a

m
ou

nt
 

of
 in

fo
rm

at
io

n 
on

 re
du

ce
d 

m
ap

s a
nd

 e
nl

ar
ge

d 
m

ap
s.

G
ad

ge
t f

or
 re

du
ci

ng
an

d 
en

la
rg

in
g 

m
ap

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 

re
du

ce
 a

nd
 e

nl
ar

ge
 

m
ap

s?
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6.
3 

M
ap

 o
rie

nt
at

io
n.

By
 th

e 
en

d 
of

 th
is 

su
b-

 to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
a)

 e
xp

la
in

 th
e 

im
po

rt
an

ce
 

of
 p

os
iti

on
 d

ur
in

g 
m

ap
 

or
ie

nt
at

io
n.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
or

ie
nt

 m
ap

s t
he

ir 
pl

ac
es

 u
sin

g 
na

tu
ra

l a
nd

 a
rt

ifi
ci

al
 fe

at
ur

es
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
to

 u
se

 m
ag

ne
tic

 c
om

pa
ss

 to
 

id
en

tif
y 

th
ei

r p
os

iti
on

.
iii

) T
he

 te
ac

he
r t

o 
gu

id
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FORM VI

Class Competences
At the end of form six, students should have the ability to:

1. Use local, regional and global resources sustainably according to local conditions.

2. Participate actively in activities which reduce the impact of adverse effects of weather and climate on 
environment.

3. Take actions which enhance economic productivity of the local human population.

Class Objectives
At the end of studying the subject at form six students should be able to:

a) Explain the sustainable use of resources such as water, soil, forestry, minerals energy and livestock.

b) Describe natural and human impacts on weather and climate.

c) Describe population dynamics and their impacts on economic development.

d) Draw relevant experiences from other countries to understand the effective ways of using natural resources  
 in Tanzania.

e) Demonstrate different ways of sustainable use of our environment.
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ic
in

ity
.

ii)
 g

ui
de

 st
ud

en
ts 

to
 c

la
ss

ify
 ty

pe
s 

ba
se

d 
on

 o
rig

in
 a

nd
 lo

ca
tio

n.
iii

) s
ho

ul
d 

di
ffe

re
nt

ia
te

 ty
pe

s a
nd

 
su

m
m

ar
iz

e 
w

ith
 e

xa
m

pl
es

.

Pi
ct

ur
e 

of
 u

nd
er

gr
ou

nd
 w

at
er

 
em

an
at

es
 fr

om
 th

e 
gr

ou
nd

.
is 

th
e 

st
ud

en
t a

bl
e 

to
 id

en
tif

y 
ty

pe
s o

f 
un

de
rg

ro
un

d 
w

at
er

?

c)
 d

es
cr

ib
e 

hy
dr

ol
og

ic
al

 
cy

cl
e 

an
d 

its
 li

nk
 to

 
un

de
rg

ro
un

d 
w

at
er

.

Th
e 

te
ac

he
r t

o:
i) 

gu
id

e 
st

ud
en

ts
 to

 d
es

cr
ib

e 
fe

at
ur

es
 

th
at

 fo
rm

 th
e 

cy
cl

e.
ii)

 g
ui

de
 st

ud
en

ts 
di

ag
ra

m
m

at
ic

al
ly

 to
 

id
ea

liz
e 

th
e 

w
at

er
 c

yc
le

 in
 re

al
 li

fe
 

an
d 

re
la

te
 to

 u
nd

er
gr

ou
nd

 w
at

er
.

iii
) d

ra
w

 a
nd

 su
m

m
ar

iz
e 

th
e 

hy
dr

ol
og

ic
al

 c
yc

le
.

Pi
ct

ur
e 

of
  h

yd
ro

lo
gi

ca
l.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
de

sc
rib

e 
hy

dr
ol

og
ic

al
cy

cl
e 

an
d 

lin
k 

to
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de
rg

ro
un

d 
w

at
er

?

d)
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cu
ss

 th
e 

im
po

rt
an

ce
 

of
 u

nd
er

gr
ou

nd
 w

at
er
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 li
fe

 .

Th
e 

te
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i) 

gu
id

e 
st

ud
en

ts
 to

 d
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us
s p

ot
en

tia
l 
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s t

o 
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ro
un

d 
w

at
er
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s o
f u

se
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nd
 p

ol
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tio
n 
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d 

ho
w

 
to

 m
an

ag
e.

ii)
 g

ui
de

 st
ud

en
ts 

to
 id

ea
liz

e 
ho

w
 li

fe
 o

n 
ea

rth
 w

ou
ld

 b
e 

w
ith

ou
t u

nd
er

gr
ou

nd
 

w
at

er
.

Is
 th

e 
st

ud
en
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bl
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:
di

sc
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po
rt
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ce
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w
at
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w
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iii
) g

ui
de

 st
ud

en
ts 

to
 h

ig
hl

ig
ht

 th
e 

im
po

rta
nc

e 
of

 u
nd

er
gr

ou
nd

 w
at

er
 

in
 li

fe
 d

ra
w

in
g 

ex
am

pl
es

 fr
om

 a
rid

 
ar

ea
s.

1.
2 

In
la

nd
 D

ra
in

ag
e.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to a)
 d

efi
ne

 d
ra

in
ag

e 
sy

st
em

s, 
in

la
nd

 d
ra

in
ag

e 
sy

st
em

s 
an

d 
dr

ai
na

ge
 b

as
in

.

Th
e 

te
ac

he
r t

o
i) 

gu
id

e 
st

ud
en

ts
 to

 u
nd

er
ta

ke
 fi

el
d 

st
ud

y 
of

 lo
ca

l s
tr

ea
m

 a
nd

 el
ab

or
at

e 
th

e 
co

nc
ep

ts
.

ii)
 g

ui
de

 st
ud

en
ts 

to
 d

iff
er

en
tia

te
 

dr
ai

na
ge

 sy
ste

m
s, 

in
la

nd
 d

ra
in

ag
e 

sy
ste

m
s a

nd
 d

ra
in

ag
e 

ba
sin

s b
as

ed
 

on
 fi

el
d 

stu
dy

.
iii

) g
ui

de
 st

ud
en

ts 
to

 c
ar

ry
 o

ut
 fi

el
d 

stu
dy

 w
rit

e 
th

e 
su

m
m

ar
y 

of
 d

ra
in

ag
e 

sy
ste

m
s, 

ba
sin

s a
nd

 in
la

nd
 d

ra
in

ag
e 

sy
ste

m
s.
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D

ia
gr

am
s o

n 
dr

ai
na

ge
 b
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in

s, 
riv

er
 o

rd
er

, r
iv

er
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as
in

s. 
• 

To
po

gr
ap

hi
c 

al
 m
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Is
 th

e 
st

ud
en

t a
bl

e 
to

  d
efi

ne
 d

ra
in

ag
e 

sy
st

em
s, 

in
la

nd
 

dr
ai

na
ge

 sy
st

em
s 

an
d 

dr
ai

na
ge

 
ba

sin
s?

b)
 d

iff
er

en
tia

te
 d

ra
in

ag
e 

ba
sin

s.
i) 

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 

br
ai

ns
to

rm
 a

nd
 d

iff
er

en
tia

te
 b

et
w

ee
n 
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sin
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en
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, d
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ha
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e,
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gi

m
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, c
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 re
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ve
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tio
n.

ii)
 T

he
 te
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r t
o 

gu
id

e 
stu

de
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o 

de
sc

rib
e 

an
d 

di
ffe

re
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ia
te
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g 
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 te

xt
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s.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt
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o 
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m

m
ar

iz
e 

th
e 

di
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es
 a

nd
 m

ak
e 

pl
en

ar
y 
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en
ta

tio
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.

To
po

gr
ap

hi
c 

al
 m

ap
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sh
ow

in
g 

ba
sin

s a
nd

 p
at

te
rn

s.
Is

 th
e 

st
ud

en
t a

bl
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to
 d

iff
er

en
tia

te
 

dr
ai

na
ge

 b
as

in
s?

c)
 d

es
cr

ib
e 

co
m

m
on

 ri
ve

r 
pa

tte
rn

s.
Th

e 
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ac
he

r t
o:

i) 
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e 

st
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en
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 to
 d
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s r
iv

er
 

pa
tte

rn
s.
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D
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 b
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in

s, 
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er
 o

rd
er

, r
iv

er
 b

as
in

s, 
riv

er
 

re
gi

m
es
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nd

 re
ju

ve
na

tio
n.

 
• 

To
po

gr
ap

hi
c 

al
 m

ap
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sh
ow

in
g 

ba
sin

s a
nd

 p
at

te
rn

s.
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 th

e 
st

ud
en

t a
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m
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on

 ri
ve

r 
pa

tte
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ii)
 u

sin
g 

to
po

gr
ap

hi
ca

l m
ap

s, 
to

 g
ui

de
 

st
ud

en
ts 

to
 id

en
tif

y 
riv

er
 p

at
te

rn
 a

nd
 

re
la

te
 to

 th
ei

r r
el

ie
f o

r t
op

og
ra

ph
y.

iii
) g

ui
de

 st
ud

en
ts 

de
te

rm
in

e 
ho

w
 to

 
m

ea
su

re
 ri

ve
r w

id
th

, v
ol

um
e,

 le
ng

th
 

an
d 

de
pt

h 
an

d 
le

t t
he

m
 e

xp
la

in
 th

e 
im

po
rta

nc
e 

of
 su

ch
 a

ct
iv

ity
.

- 
id

en
tif

y 
an

d 
in

te
rp

re
t r

iv
er

 
pa

tte
rn

s i
n 

to
po

gr
ap

hi
ca

l 
m

ap
s?

d)
 d

iff
er

en
t t

yp
es

 o
f l

ak
es

 
an

d 
th

ei
r m

od
e 

of
 

fo
rm

at
io

n 
an

d 
ty

pe
s.

Th
e 

te
ac

he
r t

o
i) 

gu
id

e 
st

ud
en

ts
 to

 se
ar

ch
 th

e 
m

ea
ni

ng
 

of
 la

ke
s.

ii)
 g

ui
de

 st
ud

en
ts 

to
 d

iff
er

en
tia

te
 

be
tw

ee
n 

a 
la

ke
 a

nd
 sw

am
ps

.
iii

) g
ui

de
 st

ud
en

ts 
to

 c
la

ss
ify

 ty
pe

s o
f 

la
ke

s.
iv

) g
ui

de
 st

ud
en

ts 
to

 d
es

cr
ib

e 
ho

w
 la

ke
s 

ar
e 

fo
rm

ed
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
- 

di
ffe

re
nt

ia
te

 
ty

pe
s o

f  
la

ke
s?

- 
de

sc
rib

e 
th

e 
m

od
e 

of
 

fo
rm

at
io

n 
ac

co
rd

in
g 

to
 

ty
pe

s?

e)
 e

xp
la

in
 th

e 
im

po
rt

an
ce

 
of

 in
la

nd
 d

ra
in

ag
e,

 
su

rf
ac

e 
w

at
er

 fl
ow

, 
ru

n 
off

 a
nd

 p
ro

ce
ss

 
of

 p
er

co
la

tio
n 

in
 th

e 
en

vi
ro

nm
en

t.

Th
e 

te
ac

he
r t

o:
i) 

gu
id

e 
st

ud
en

ts
 to

 d
es

cr
ib

e 
th

e 
in

la
nd

 
dr

ai
na

ge
, s

ur
fa

ce
 w

at
er

 fl
ow

, r
un

 o
ff 

an
d 

pe
rc

ol
at

io
n.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

de
sc

rib
e 

w
ha

t i
nfl

ue
nc

es
 th

e 
pr

oc
es

s.
iii

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
ex

pl
ai

n 
th

e 
im

po
rta

nc
e 

of
 e

ac
h 

pr
oc

es
s t

o 
th

e 
en

vi
ro

nm
en

t.

Is
 th

e 
st

ud
en

t 
ab
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 to

 e
xp

la
in

 
th

e 
im

po
rt

an
ce

 o
f 

in
la

nd
 d

ra
in

ag
e,

 
su

rf
ac

e 
w

at
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w,
 ru

n 
off

 a
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at
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n 
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f)
 e

va
lu

at
e 

ec
on

om
ic

 
im

po
rt

an
ce

 o
f r

iv
er

 
ba

sin
 in

 T
an

za
ni

a 
an

d 
C

hi
na

.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 u
se

 
Ta

nz
an

ia
 m

ap
s t

o 
id

en
tif

y 
riv

er
 b

as
in

 
in

 T
an

za
ni

a 
an

d 
C

hi
na

.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
de

sc
rib

e 
so

ci
al

 a
nd

 e
co

no
m

ic
 

ac
tiv

iti
es

 ta
ki

ng
 p

la
ce

 in
 th

os
e 

ba
sin

s.
iii

) S
tu

de
nt

s s
ho

ul
d 

su
m

m
ar

iz
e 

th
e 

im
po

rta
nc

e 
of

 ri
ve

r b
as

in
s t

o 
th

e 
ec

on
om

ic
 d

ev
el

op
m

en
t o

f C
hi

na
 a

nd
 

Ta
nz

an
ia

.

To
po

gr
ap

hi
ca

l m
ap

s o
f T

an
za

ni
a 

an
d 

C
hi

na
.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 e
va

lu
at

e 
th

e 
ec

on
om

ic
 

im
po

rt
an

ce
 o

f r
iv

er
 

ba
sin

s?

1.
3 

W
et

la
nd

s a
nd

 S
w

am
ps

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 d

es
cr

ib
e 

w
et

la
nd

s 
an

d 
sw

am
ps

 a
nd

 
di

ffe
re

nt
ia

te
 th

em
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
di

sc
us

s w
et

la
nd

s a
nd

 sw
am

ps
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
sc

us
s w

hy
 w

et
la

nd
s a

re
 so

m
et

im
es

 
ca

lle
d 

w
es

t l
an

ds
.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
ffe

re
nt

ia
te

 b
et

w
ee

n 
w

et
la

nd
s a

nd
 

sw
am

ps
.

To
po

gr
ap

hi
ca

l m
ap

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

- 
de

sc
rib

e 
w

et
la

nd
s?

- 
di

ffe
re

nt
ia

te
 

w
et

la
nd

s f
ro

m
 

sw
am

ps
?

b)
 id

en
tif

y 
ty

pe
s o

f 
w

et
la

nd
s.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
cl

as
sif

y 
w

et
la

nd
s b

as
ed

 o
n 

lo
ca

tio
n.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
to

 d
is

cu
ss

 th
e 

ba
sis

 o
f s

uc
h 

cl
as

si
fic

at
io

n 
(s

iz
e,

 d
ep

th
, a

re
a)

.
iii

) S
tu

de
nt

s s
ho

ul
d 

be
 a

bl
e 

to
 

su
m

m
ar

iz
e 

th
e 

ty
pe

s o
f w

et
la

nd
s 

ba
sin

g 
on

 a
gr

ee
d 

cr
ite

rio
n.

Pi
ct

ur
e 

of
 w

et
la

nd
s a

nd
 w

et
la

nd
 

re
so

ur
ce

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 id

en
tif

y 
ty

pe
s o

f 
w

et
la

nd
s?

c)
 e

xa
m

in
e 

th
e 

fu
nc

tio
ns

 
an

d 
im

po
rt

an
ce

 o
f 

w
et

la
nd

s/
sw

am
ps

 to
 th

e 
en

vi
ro

nm
en

t a
nd
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 li

fe
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en
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 to

 
de

sc
rib

e 
ho

w
 w

et
la

nd
s w

or
ks

 (t
he

y 
ar

e 
ki

dn
ey

s o
f t

he
 w

or
ld

).

Pi
ct

ur
e 

of
 w

et
la

nd
 p

ro
du

ct
s l

ik
e 

ca
t fi

sh
, r

ee
ds

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:



29

TO
PI

C/
 S

UB
 T

OP
IC

S
SP

EC
IF

IC
 O

BJ
EC

TI
VE

S
TE

AC
HI

NG
 A

ND
 L

EA
RN

IN
G 

ST
RA

TE
GI

ES
TE

AC
HI

NG
 A

ND
 L

EA
RN

IN
G 

RE
SO

UR
CE

S
AS

SE
SS

M
EN

T
NU

M
BE

R 
OF

 
PE

RI
OD

S

ii)
 T

he
 te
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he

r t
o 

or
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ze
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 v
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ne
ar

by
 w

et
la

nd
 a

nd
 d

es
cr

ib
e 

so
ci

al
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d 

ec
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ic
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ct

iv
iti

es
 ta

ki
ng

 p
la

ce
 

in
 th

e 
ar

ea
.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

de
du

ce
 o

th
er

 fu
nc

tio
n 

of
 w

et
la

nd
 a

nd
 

sw
am

ps
 b

as
ed

 o
n 

w
ha

t t
he

y 
ha

ve
 

ob
se
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ed
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iv

) S
tu

de
nt

s t
o 

su
m

m
ar

iz
e 

th
e 

fu
nc

tio
ns

 
of

 w
et

la
nd

s/s
w

am
ps

 in
 li

fe
.

v)
 S

tu
de

nt
s t

o 
su

m
m

ar
iz

e 
th

e 
im

po
rta

nc
e 

of
 w

et
la

nd
s/s

w
am

ps
 in

 
lif
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ex

am
in

e 
th

e 
fu
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 o

f 
w

et
la
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s a

nd
 

sw
am

ps
 in
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e 

en
vi

ro
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t a

nd
 

in
 li

fe
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- 
ex

am
in

e 
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e 
im

po
rt

an
ce

 o
f 

w
et

la
nd

s a
nd

 
sw

am
ps

 to
 th
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en

vi
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en

t a
nd

 
in

 li
fe

?

1.
4 

O
ce

an
s a

nd
 S

ea
s.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to a)
 d

es
cr

ib
e 

oc
ea

ns
 a

nd
 

se
as

 a
nd

 d
iff

er
en

tia
te 

th
em

 
fr

om
 la

ke
s.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
di

sc
us

s t
he

 n
at

ur
e 

of
 o

ce
an

 a
nd

 se
as

.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
di

ffe
re

nt
ia

te
 o

ce
an

s/s
ea

s a
nd

 la
ke

s 
on

 th
e 

ba
sis

 o
f s

iz
e.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

ca
te

go
riz

e 
oc

ea
ns

.

• 
W

or
ld

 m
ap

s s
ho

w
in

g 
di

st
rib

ut
io

n 
of

 o
ce

an
s a

nd
 

se
as

.
• 

W
or

ld
 m

ap
s s

ho
w

in
g 

oc
ea

ns
.

• 
 P

ic
tu

re
s/

ph
ot

og
r a

ph
s. 

sh
ow

in
g 

di
ffe

re
nt

 m
ar

in
e 

re
so

ur
ce

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
- 

de
sc

rib
e 

oc
ea

ns
 

an
d 

se
as

?
- 

di
ffe

re
nt

ia
te

 
oc

ea
n 

an
d 

se
as

 
fr

om
 la

ke
s?

b)
 d

es
cr

ib
e 

m
aj

or
 g

ro
up

s 
of

 o
ce

an
s b

as
in

s 
ac

co
rd

in
g 

to
 th

ei
r d

ep
th

, 
siz

e 
an

d 
bo

un
da

rie
s.

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 

de
sc

rib
e 

th
e 

m
aj

or
 g

ro
up

s o
f o

ce
an

 
ba

sis
 a

cc
or

di
ng

 to
 th

ei
r s

iz
e, 

de
pt

h 
an

d 
bo

un
da

rie
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
m

aj
or

 
gr

ou
ps

 o
f

oc
ea

n 
ba

sin
s 

ac
co

rd
in

g 
to

de
pt

h,
 si

ze
 a

nd
bo

un
da

rie
s?
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EA
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IN
G 

RE
SO

UR
CE

S
AS

SE
SS

M
EN

T
NU

M
BE

R 
OF

 
PE

RI
OD

S

c)
 d

et
er

m
in

e 
th

e 
ch

em
ic

al
 

co
m

po
sit

io
n 

of
 th

e 
oc

ea
ns

.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
de

sc
rib

e 
ch

em
ic

al
 c

om
po

sit
io

n 
of

 th
e 

oc
ea

ns
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

ex
pl

ai
n 

th
e 

so
ur

ce
s o

f c
he

m
ic

al
s i

n 
th

e 
oc

ea
ns

.
iii

) O
rg

an
iz

e 
stu

dy
 v

isi
ts 

to
 m

ar
in

e 
sit

es
 

to
 id

en
tif

y 
m

in
er

al
s o

f t
he

 o
ce

an
s, 

bi
ol

og
ic

al
 d

iv
er

sit
y 

an
d 

ot
he

r 
re

so
ur

ce
s.

iv
) S

tu
de

nt
s t

o 
se

ar
ch

 fr
om

 te
xt

s a
nd

 
ot

he
r s

ou
rc

es
 to

 e
xp

la
in

 th
e 

ty
pe

 o
f 

m
ar

in
e 

re
so

ur
ce

s a
nd

 th
ei

r u
se

s.

• 
Te

xt
s.

• 
Pi

ct
ur

es
 o

f m
ar

in
e 

re
so

ur
ce

s.
• 

W
eb

 b
as

ed
 re

so
ur

ce
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
et

er
m

in
e 

th
e 

ch
em

ic
al

co
m

po
sit

io
n 

of
 th

e
oc

ea
ns

?

d)
 a

na
ly

ze
 th

e 
di

st
rib

ut
io

n 
of

 w
at

er
 in

 p
er

ce
nt

ag
e 

by
 v

ol
um

e.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
an

al
ys

e 
th

e 
di

st
rib

ut
io

n 
of

 o
ce

an
 

w
at

er
 b

as
in

g 
on

 p
er

ce
nt

ag
es

 
(u

nd
er

gr
ou

nd
, s

ur
fa

ce
 fr

es
h 

an
d 

sa
lin

e 
(la

ke
s, 

sw
am

ps
, s

ea
s, 

oc
ea

ns
, 

riv
er

s)
 a

qu
ife

rs
 (i

ce
be

rg
s)

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 a
na

ly
ze

 th
e 

di
st

rib
ut

io
n 

of
 

w
at

er
 in

 p
er

ce
nt

ag
e 

vo
lu

m
e?

e)
 e

xa
m

in
e 

th
e 

ty
pe

 o
f 

oc
ea

n 
m

ov
em

en
ts

.
i) 

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 

an
al

yz
e 

th
e 

ty
pe

 o
f o

ce
an

 m
ov

em
en

ts
 

(t
he

ir 
ca

us
es

 a
nd

 e
ffe

ct
s.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

de
sc

rib
e 

th
e 

im
po

rta
nc

e 
of

 o
ce

an
 

m
ov

em
en

ts 
to

 li
fe

 in
 th

e 
oc

ea
ns

.

M
ap

s s
ho

w
in

g 
oc

ea
n 

cu
rr

en
ts

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

- 
ex

am
in

e 
th

e 
ty

pe
s o

f o
ce

an
 

m
ov

em
en

ts
?

- 
ex

am
in

e 
th

e 
ca

us
es

 o
f o

ce
an

 
m

ov
em

en
ts

?
- 

ex
am

in
e 

th
e 

in
flu

en
ce

 o
f 

oc
ea

n 
cu

rr
en

ts
?
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PE

RI
OD

S

1.
5 

C
or

al
 C

oa
st.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 e

xp
la

in
 ty

pe
s o

f c
or

al
 

re
ef

s a
nd

 h
ow

 th
ey

 a
re

 
fo

rm
ed

.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
se

ar
ch

 a
nd

 e
xp

la
in

 ty
pe

s o
f c

or
al

s.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
de

sc
rib

e 
ho

w
 c

or
al

s r
ee

fs
 a

re
 fo

rm
ed

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

ex
pl

ai
n 

th
e 

ro
le

 o
f p

ol
yp

s i
n 

bu
ild

in
g 

up
 c

or
al

 re
ef

s

Pi
ct

ur
e 

of
 c

or
al

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

- 
ex

pl
ai

n 
ty

pe
s o

f 
th

e 
co

ra
l r

ee
fs

?
- 

ex
pl

ai
n 

ho
w

 
co

ra
ls 

ar
e 

re
ef

s 
fo

rm
ed

?

b)
 e

xa
m

in
e 

th
e 

co
nd

iti
on

 
fo

r c
or

al
 g

ro
w

th
 a

nd
 it

s 
im

po
rt

an
ce

 to
 h

um
an

 
an

d 
ot

he
r l

ife
 fo

rm
s.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
ex

pl
ai

n 
w

he
re

 to
 fi

nd
 c

or
al

s.
ii)

 O
rg

an
iz

e 
a 

stu
dy

 v
isi

ts 
to

 a
 c

oa
sta

l 
ar

ea
 to

 st
ud

y 
co

ra
l f

ea
tu

re
s.

iii
) U

si
ng

 te
xt

s a
nd

 o
th

er
 so

ur
ce

s o
f 

lit
er

at
ur

e,
 th

e 
te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

de
sc

rib
e 

th
e 

co
nd

iti
on

 fo
r 

co
ra

l g
ro

w
th

.
iv

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
de

ba
te

 w
he

th
er

 c
or

al
s r

ee
fs

 h
av

e 
an

y 
im

po
rta

nc
e 

to
 h

um
an

 a
nd

 m
ar

in
e 

lif
e.

St
ud

y 
vi

sit
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
- 

ex
am

in
e 

th
e 

co
nd

iti
on

 fo
r 

gr
ow

th
 o

f c
or

al
?

- 
ex

pl
ai

n 
th

e 
im

po
rt

an
ce

 o
f 

co
ra

ls
- 

fo
r h

um
an

 a
nd

 
in

 li
fe

?

c)
  

di
ffe

re
nt

ia
te

 ty
pe

s o
f 

co
ra

ls 
an

d 
lo

ca
te

 th
e 

di
st

rib
ut

io
n 

of
 c

or
al

 
re

ef
s g

lo
ba

lly
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
lo

ca
te

 d
iff

er
en

t c
or

al
s o

n 
th

e 
m

ap
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
sc

us
s t

he
 sh

ap
e 

of
 c

or
al

s a
s s

ee
n 

on
 m

ap
s.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

ex
pl

ai
n 

w
hy

 c
or

al
s a

re
 d

ist
rib

ut
ed

 
w

or
ld

 w
id

e.

M
ap

s o
f t

he
 w

or
ld

 sh
ow

in
g 

th
e 

di
st

rib
ut

io
n 

of
 c

or
al

s i
n 

th
e 

w
or

ld
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
- 

di
ffe

re
nt

ia
te

 ty
pe

 
of

 c
or

al
s?

- 
lo

ca
te

 th
e

- 
di

st
rib

ut
io

n 
of

 c
or

al
s r

ee
fs

 
gl

ob
al

ly
?

d)
 e

va
lu

at
e 

th
e 

th
re

at
s t

o 
co

ra
l r

ee
fs

 a
nd

 h
ow

 to
 

m
an

ag
e 

th
os

e 
th

re
at

s.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
ev

al
ua

te
 h

ow
 so

m
e 

hu
m

an
 a

ct
iv

iti
es

 
aff

ec
ts

 c
or

al
s.

• 
Te

xt
s. 

• 
W

eb
 b

as
ed

 re
so

ur
ce

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

- 
ev

al
ua

te
 th

e 
th

re
at

s t
o 

co
ra

l 
re

ef
s?
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RE
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CE
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SE
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M
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R 
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OD

S

ii)
 U

si
ng

 te
xt

s a
nd

 w
eb

 re
so

ur
ce

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

id
en

tif
y 

pr
ac

tic
es

 th
at

 th
re

at
en

s t
he

 c
or

al
s a

nd
 

th
ei

r a
ct

iv
iti

es
.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

pr
op

os
e 

so
m

e 
co

rre
ct

iv
e 

m
ea

su
re

s t
o 

m
an

ag
e 

co
ra

ls.

- 
m

an
ag

e 
co

ra
l 

th
re

at
s?

1.
6 

W
at

er
 U

se
 a

nd
 

M
an

ag
em

en
t.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 d

es
cr

ib
e 

ho
w

 w
at

er
 u

se
 

in
flu

en
ce

s l
ife

 o
n 

ea
rt

h.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
m

ak
e 

a 
se

ar
ch

 li
br

ar
y 

lit
er

at
ur

e 
an

d 
w

eb
 re

so
ur

ce
s t

o 
co

m
e 

up
 w

ith
 

a 
su

m
m

ar
y 

on
 h

ow
 p

eo
pl

e 
us

e 
w

at
er

 re
so

ur
ce

s i
.e

 ir
rig

at
io

n,
 h

yd
ro

 
el

ec
tr

ic
ity

, n
av

ig
at

io
n,

 fi
sh

in
g.

 e
tc

ii)
 T

he
 te

ac
he

r t
o 

in
vi

te
 a

n 
ex

pe
rt 

fo
rm

 
m

an
ag

em
en

t i
ns

tit
ut

io
n 

to
 ta

lk
 o

n 
m

isu
se

 o
f w

at
er

 in
 th

e 
co

m
m

un
ity

.
iii

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
de

ba
te

 o
n 

re
sp

on
se

s t
o 

sit
ua

tio
ns

 
w

he
re

 th
er

e 
ar

e 
no

 w
at

er
 o

n 
ea

rth
.

• 
Li

br
ar

y.
• 

W
eb

 re
so

ur
ce

s.
• 

Re
so

ur
ce

 p
er

so
n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
ho

w
 

w
at

er
 u

se
 in

flu
en

ce
s 

lif
e 

on
 e

ar
th

?

8

b)
 e

xa
m

in
e 

ho
w

 w
at

er
 

us
e 

ca
n 

re
su

lt 
in

 u
se

r 
co

nfl
ic

t.

i) 
U

sin
g 

ex
am

pl
e 

fr
om

 fo
ca

l c
ou

nt
rie

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 p
oi

nt
 

ou
t s

om
e 

pr
oj

ec
ts

 d
ev

el
op

ed
 a

lo
ng

 
th

e 
w

at
er

 b
od

ie
s.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
sc

us
s t

he
 im

pa
ct

 o
f d

ev
el

op
in

g 
nu

m
er

ou
s p

ro
je

ct
s o

n 
sa

m
e 

w
at

er
 

bo
di

es
 to

 o
th

er
 u

se
rs

.
iii

) U
si

ng
 q

ue
sti

on
s a

nd
 a

ns
w

er
s, 

th
e 

te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
hi

gh
lig

ht
 

po
ss

ib
le

 c
on

fli
ct

s l
ik

el
y 

to
 a

ris
e 

fro
m

 
w

at
er

 u
se

s a
nd

 su
gg

es
t s

us
ta

in
ab

le
 

w
ay

s o
f m

an
ag

in
g 

co
nfl

ic
ts.

Q
ue

st
io

ns
 a

nd
 a

ns
w

er
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xa

m
in

e 
ho

w
 

w
at

er
 u

se
 c

an
 re

su
lt 

in
 u

se
r c

on
fli

ct
s?
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RI
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S

c)
 e

va
lu

at
e 

th
e 

im
pa

ct
 o

f 
po

llu
tio

n 
on

 w
at

er
 u

se
 

an
d 

m
an

ag
em

en
t.

i) 
U

sin
g 

te
xt

s a
nd

 w
eb

 re
so

ur
ce

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 e
xa

m
in

e 
ho

w
 w

at
er

 is
 p

ol
lu

te
d.

ii)
 U

si
ng

 li
br

ar
y 

se
ar

ch
 a

nd
 w

eb
 

re
so

ur
ce

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

es
ta

bl
ish

 th
e 

m
ag

ni
tu

de
 

of
 w

at
er

 p
ol

lu
tio

n 
in

 T
an

za
ni

a 
an

d 
th

e 
w

or
ld

.
iii

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
as

se
ss

 th
e 

im
pa

ct
 o

f w
at

er
 p

ol
lu

tio
n 

to
 so

ci
al

 a
nd

 e
co

no
m

ic
 d

ev
el

op
m

en
t 

of
 th

e 
co

m
m

un
ity

.
iv

) U
si

ng
 w

at
er

 q
ua

lit
y 

ki
t, 

stu
de

nt
s 

to
 e

sta
bl

ish
 th

e 
de

gr
ee

 o
f w

at
er

 
po

llu
tio

n 
fo

rm
 lo

ca
l s

ou
rc

es
.

v)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s o
n 

a 
di

sc
us

sio
n 

on
 lo

ca
l, 

na
tio

na
l a

nd
 

in
te

rn
at

io
na

l l
ev

el
s, 

th
e 

m
ea

su
re

s t
o 

co
nt

ai
n 

w
at

er
 p

ol
lu

tio
n.

• 
Te

xt
s.

• 
Li

br
ar

y 
se

ar
ch

.
• 

W
eb

 re
so

ur
ce

s.
• 

W
at

er
 q

ua
lit

y 
ki

t.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
- 

ev
al

ua
te

 th
e 

im
pa

ct
 o

f 
po

llu
tio

n 
on

 
w

at
er

 u
se

?
- 

m
an

ag
e 

th
e 

im
pa

ct
 o

f 
po

llu
tio

n 
on

 
w

at
er

 u
se

?

d)
 e

xa
m

in
e 

th
e 

pr
ac

tic
e 

of
 

w
at

er
 h

ar
ve

st
in

g 
an

d 
w

ise
 u

se
 o

f w
at

er
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
di

sc
us

s t
he

 d
riv

in
g 

fo
rc

es
 fo

r w
at

er
 

ha
rv

es
tin

g.
ii)

 T
he

 te
ac

he
r t

o 
or

ga
ni

ze
 a

 si
te

 v
isi

t 
to

 a
re

as
 w

he
re

 w
at

er
 h

ar
ve

sti
ng

 
pr

ac
tic

es
 is

 c
ar

rie
d 

ou
t.

iii
) U

si
ng

 q
ue

sti
on

s a
nd

 a
ns

w
er

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

ex
am

in
e 

ho
w

 w
at

er
 c

an
 b

e 
us

ed
 w

ise
ly

 a
nd

 
ra

tio
na

lly
 fo

r s
oc

ia
l a

nd
 e

co
no

m
ic

 
de

ve
lo

pm
en

t.

• 
Si

te
 v

isi
ts

.
• 

Q
ue

st
io

n 
an

d 
an

sw
er

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

- 
ex

am
in

e 
th

e 
pr

ac
tic

e 
of

 w
at

er
 

ha
rv

es
tin

g?
- 

us
e 

w
at

er
 w

ise
ly

?
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iv
) T

he
 te

ac
he

rs
 to

 g
ui

de
 st

ud
en

ts 
to

 
ex

am
in

e 
pr

ob
le

m
s e

xp
er

ie
nc

ed
 in

 
w

at
er

 h
ar

ve
sti

ng
 a

nd
 su

gg
es

t w
ay

s 
of

 o
ve

rc
om

in
g 

th
em

.

2.
0 

St
ud

y o
f S

oi
ls

2.
1 

C
on

ce
pt

s o
f S

oi
ls

 a
nd

 S
oi

l 
pr

ofi
le

.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 d

es
cr

ib
e 

th
e 

te
rm

s s
oi

ls 
an

d 
so

il 
pr

ofi
le

.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 re
ad

 
te

xt
s a

nd
 w

eb
 re

so
ur

ce
s t

o 
dr

aw
 th

e 
m

ea
ni

ng
 o

f s
oi

l a
nd

 o
f s

oi
l p

ro
fil

e.
ii)

 T
he

 te
ac

he
r t

o 
or

ga
ni

ze
 a

 d
eb

at
e 

on
 

th
e 

di
ve

rg
en

t v
ie

w
s o

f c
on

ce
pt

s o
f 

so
ils

 a
nd

 ro
ck

s.
iii

) T
he

 st
ud

en
ts 

to
 p

re
pa

re
 a

 st
at

em
en

t 
to

 re
fle

ct
 o

n 
th

e 
m

ea
ni

ng
 o

f s
oi

ls 
an

d 
ro

ck
.

• 
Te

xt
s.

• 
W

eb
 R

es
ou

rc
es

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 d

es
cr

ib
e 

te
rm

s 
so

ils
 a

nd
 so

il 
pr

ofi
le

?

60

b)
 r

el
at

e 
so

ils
 a

nd
 ro

ck
s.

i) 
St

ud
en

ts
 to

 sh
ow

 th
e 

di
re

ct
io

n 
of

 so
il 

co
ns

ol
id

at
io

n.
ii)

 P
re

pa
re

 n
ot

es
 to

 p
oi

nt
 o

ut
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
ro

ck
s a

nd
 so

ils
.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
ffe

re
nt

ia
te

 so
ils

 fr
om

 ro
ck

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 re
la

te
 so

ils
 a

nd
 

ro
ck

s?

2.
2 

So
il 

Fo
rm

at
io

n.
By

 th
e 

en
d 

of
 th

is 
su

b-
to

pi
c 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 s
um

m
ar

iz
e 

fa
ct

or
s f

or
 

so
il 

fo
rm

at
io

n.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 in

 th
e 

pr
oc

es
s o

f d
es

cr
ib

in
g 

so
ils

 fo
rm

at
io

n 
th

ro
ug

h 
us

e 
of

 so
il 

tr
ia

ng
le

.
ii)

 S
tu

de
nt

s t
o 

re
ad

 te
xt

s a
nd

 p
oi

nt
 o

ut
 

fa
ct

or
s f

or
 so

il 
fo

rm
at

io
n.

iii
) U

si
ng

 so
il 

m
ap

 o
f T

an
za

ni
a,

 
th

e 
te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

su
m

m
ar

iz
e 

fa
ct

or
s f

or
 so

il 
fo

rm
at

io
n 

in
 d

iff
er

en
t e

co
lo

gi
ca

l z
on

es
 o

f t
he

 
co

un
try

.

• 
So

il 
m

ap
 o

f  
Ta

nz
an

ia
. 

• 
Te

xt
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 su
m

m
ar

iz
e 

th
e 

fa
ct

or
s f

or
 th

e 
so

il 
fo

rm
at

io
n?
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RE
SO

UR
CE

S
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SE
SS

M
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T
NU

M
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R 
OF

 
PE

RI
OD

S

b)
 d

es
cr

ib
e 

so
il 

ch
ar

ac
te

ris
tic

s.
i) 

W
hi

le
 in

 th
e 

fie
ld

, t
he

 te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 o

bs
er

ve
 a

nd
 

de
sc

rib
e 

so
il 

ch
ar

ac
te

ris
tic

s.
ii)

 T
he

 c
la

ss
 to

 m
ak

e 
lin

ks
 b

et
w

ee
n 

so
il 

ch
ar

ac
te

ris
tic

 a
nd

 p
ar

en
t r

oc
ks

.

Fi
el

d 
st

ud
y.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
so

il 
ch

ar
ac

te
ris

tic
s?

2.
3 

So
il 

C
la

ss
ifi

ca
tio

n.
By

 th
e 

en
d 

of
 th

is 
Su

b-
to

pi
c 

th
e 

st
ud

en
t s

ho
ul

d 
be

 
ab

le
 to

:
a)

 c
la

ss
ify

 so
ils

.

i) 
St

ud
en

ts
 to

 g
at

he
r i

nf
or

m
at

io
n 

on
 

th
e 

m
ea

ni
ng

 o
f s

oi
l c

la
ss

ifi
ca

tio
n.

ii)
 U

si
ng

 li
br

ar
y 

an
d 

w
eb

 re
so

ur
ce

s 
in

fo
rm

at
io

n,
 th

e 
te

ac
he

r a
nd

 st
ud

en
ts

 
to

 d
isc

us
s v

ar
ia

bl
es

 th
at

 g
ui

de
 th

e 
pr

oc
es

s o
f s

oi
l c

la
ss

ifi
ca

tio
n.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
ffe

re
nt

 a
re

as
 to

 b
rin

g 
so

il 
sa

m
pl

es
 

an
d 

co
m

pa
re

 th
ei

r q
ua

lit
ie

s.
iv

) S
tu

de
nt

s t
o 

at
te

m
pt

 a
 c

la
ss

ifi
ca

tio
n 

of
 so

ils
 a

cc
or

di
ng

 to
 th

e 
va

ria
bl

es
 

ab
ov

e.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 cl
as

sif
y 

so
ils

?

b)
  a

na
ly

ze
 p

ro
bl

em
s 

ex
pe

rie
nc

ed
 in

 so
il 

cl
as

sifi
ca

tio
n.

i) 
St

ud
en

ts
 to

 fi
nd

 o
ut

 in
fo

rm
at

io
n 

ab
ou

t c
om

m
on

 p
ro

bl
em

s 
ex

pe
rie

nc
ed

 d
ur

in
g 

so
il 

cl
as

sifi
ca

tio
n.

ii)
 T

he
 te

ac
he

r t
o 

in
vi

te
 fi

el
d 

so
il 

ex
pe

rt 
to

 le
ad

 a
 d

isc
us

sio
n 

on
 p

ro
bl

em
s 

fa
ce

d 
w

he
n 

cl
as

sif
yi

ng
 so

ils
.

G
ue

st
 sp

ea
ke

r.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 a

na
ly

ze
 p

ro
bl

em
s 

ex
pe

rie
nc

ed
 in

 so
il 

cl
as

sifi
ca

tio
n?

c)
 e

xa
m

in
e 

so
il 

pr
ofi

le
.

i) 
Th

ro
ug

h 
a 

fie
ld

 st
ud

y 
th

e 
te

ac
he

r 
to

 w
or

k 
w

ith
 st

ud
en

ts
 in

 o
bs

er
vi

ng
 

a 
cu

tti
ng

 th
ro

ug
h 

th
e 

ea
rt

h 
(r

oa
d 

cu
tti

ng
 o

f g
ul

ly
 o

r d
ug

 o
ut

 p
it)

.
ii)

 T
he

 te
am

 to
 o

bs
er

ve
 th

e 
di

ffe
re

nt
 

pa
rts

 o
f t

he
 p

ro
fil

e 
an

d 
re

co
rd

 w
ha

t 
th

ey
 n

ot
e 

pe
r d

iff
er

en
t d

ep
th

.

Fi
el

d 
st

ud
y.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xa

m
in

e 
so

il 
pr

ofi
le

?
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iii
) T

he
 te

am
 to

 e
xa

m
in

e 
th

e 
vi

su
al

 
pr

oc
es

se
s o

f d
iff

er
en

t s
ta

ge
s o

f s
oi

l 
co

ns
ol

id
at

io
n.

d)
 s

tu
dy

 so
il 

ty
pe

s i
n 

th
e 

fil
ed

.
i) 

Th
e 

te
ac

he
r t

o 
gu

id
e 

a 
br

ai
ns

to
rm

in
g 

se
ss

io
n 

on
 th

e 
fa

ct
or

s t
ha

t d
et

er
m

in
e 

so
il 

ty
pe

s.
ii)

 S
tu

de
nt

s t
o 

lin
k 

so
il 

ty
pe

s t
o 

th
e 

de
te

rm
in

an
t f

ac
to

rs
.

iii
) T

he
 te

ac
he

r t
o 

pr
ep

ar
e 

a 
ha

nd
s o

n 
ac

tiv
iti

es
 fo

r s
tu

de
nt

s t
o 

co
m

e 
up

 
w

ith
 d

iff
er

en
t t

yp
es

 o
f s

oi
ls.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 st
ud

y 
so

il 
ty

pe
s 

in
 th

e 
fie

ld
?

2.
4 

So
il 

Fe
rti

lit
y.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 e

xa
m

in
e 

th
e 

m
ea

ni
ng

 o
f 

so
il 

fe
rt

ili
ty

.

i) 
St

ud
en

ts
 to

 h
ol

d 
a 

de
ba

te
 o

n 
so

il 
fe

rt
ili

ty
.

ii)
 S

tu
de

nt
s t

o 
re

ad
 o

n 
w

ha
t a

 te
rm

 w
ha

t 
in

fe
rti

le
 so

ils
 m

ea
ns

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xa

m
in

e 
th

e 
m

ea
ni

ng
 o

f s
oi

l 
fe

rt
ili

ty
?

b)
 e

xp
lo

re
 th

e 
fa

ct
or

s f
or

 
so

il 
fe

rt
ili

ty
.

i) 
Th

e 
te

ac
he

r t
o 

te
am

 te
ac

h 
an

d 
gu

id
e 

st
ud

en
ts

 in
 a

na
ly

zi
ng

 v
ar

ia
bl

es
 o

f 
so

il 
fe

rt
ili

ty
(i.

e. 
ac

id
ity

, d
ra

in
ag

e, 
so

il 
st

ru
ct

ur
e, 

al
ka

lin
ity

, o
rg

an
ic

 c
on

te
nt

 
an

d 
pr

es
en

ce
 o

f l
ife

).
ii)

 S
tu

de
nt

s t
o 

de
ve

lo
p 

re
po

rt 
on

 th
e 

fa
ct

or
s o

f s
oi

l f
er

til
ity

.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 e
xp

lo
re

 
th

e 
fa

ct
or

s f
or

 so
il 

fe
rt

ili
ty

?

c)
 e

xa
m

in
e 

th
e 

in
di

ca
to

rs
 

of
 so

il 
fe

rt
ili

ty
.

i) 
St

ud
en

ts
 to

 re
ad

 a
bo

ut
 in

di
ca

to
rs

 o
f 

so
il 

fe
rt

ili
ty

 fr
om

 te
xt

s a
nd

 el
ec

tr
on

ic
 

re
so

ur
ce

s.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
 to

 a
 

fil
ed

 st
ud

y 
to

 o
bs

er
ve

 th
e 

im
pa

ct
s 

of
 fe

rti
le

 so
ils

 a
nd

 in
fe

rti
le

 so
ils

 o
n 

flo
ra

.

• 
So

ils
 sa

m
pl

es
.

• 
So

il 
ki

t.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 e

xa
m

in
e 

th
e 

in
di

ca
to

rs
 o

f s
oi

l 
fe

rt
ili

ty
?
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iii
) S

tu
de

nt
s t

o 
an

al
yz

e 
so

il 
sa

m
pl

es
 to

 
id

en
tif

y 
th

e 
le

ve
ls 

of
 fe

rti
lit

y.
iv

) U
si

ng
 a

 so
il 

ki
t, 

stu
de

nt
s t

o 
pe

rfo
rm

 
ex

pe
rim

en
ts 

to
 d

et
er

m
in

e 
in

di
ca

to
rs

 
of

 so
il 

fe
rti

lit
y.

2.
5 

Lo
ss

 o
f S

oi
l F

er
til

ity
.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 i

de
nt

ify
 in

di
ca

to
rs

 o
f 

lo
ss

 o
f f

er
til

ity
.

i) 
Th

e 
te

ac
he

r t
o 

or
ga

ni
ze

 a
 d

isc
us

sio
n 

to
 id

en
tif

y 
in

di
ca

to
rs

 o
f s

oi
l 

in
fe

rt
ili

ty
.

ii)
 T

he
 te

ac
he

r t
o 

or
ga

ni
ze

 a
 fi

el
d 

stu
dy

 
to

 se
ve

ra
l s

tu
dy

 si
te

s t
o 

ob
se

rv
e 

th
e 

pr
oc

es
s f

or
 so

il 
fe

rti
lit

y 
lo

ss
.

Fi
el

d 
sit

e.
Is

 th
e 

st
ud

en
t 

ab
le

 to
 id

en
tif

y 
in

di
ca

to
rs

 o
f l

os
s o

f 
fe

rt
ili

ty
?

b)
 e

xa
m

in
e 

fa
ct

or
s f

or
 so

il 
de

gr
ad

at
io

n.
i) 

St
ud

en
ts

 to
 re

vi
ew

 li
te

ra
tu

re
 a

nd
 

pi
ct

ur
e/

ph
ot

og
ra

ph
s t

o 
an

al
yz

e 
ca

us
es

 o
f s

oi
l d

eg
ra

da
tio

n.
ii)

 T
he

 te
ac

he
r t

o 
pr

ov
id

e 
gu

id
es

 fo
r 

stu
de

nt
s t

o 
ob

se
rv

e 
th

e 
de

gr
ad

ed
 

so
ils

 in
 th

e 
fil

ed
.

iii
) S

tu
de

nt
s t

o 
ca

te
go

riz
e 

th
e 

ca
us

es
/

fa
ct

or
s o

f s
oi

l d
eg

ra
da

tio
n 

ac
co

rd
in

g 
to

 lo
ca

tio
n 

an
d 

le
ve

ls 
of

 im
pa

ct
 o

n 
so

ils
.

Te
xt

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 e

xa
m

in
e 

fa
ct

or
s 

fo
r s

oi
l d

eg
ra

da
tio

n?

c)
 d

es
cr

ib
e 

th
e 

co
ns

eq
ue

nc
es

 o
f s

oi
l 

de
gr

ad
at

io
n.

i) 
Th

e 
te

ac
he

r t
o 

or
ga

ni
ze

 st
ud

en
t i

n 
gr

ou
p 

di
sc

us
sio

n 
an

d 
pr

es
en

ta
tio

n 
on

 th
e 

co
ns

eq
ue

nc
es

 o
f s

oi
l 

de
gr

ad
at

io
n.

ii)
 T

he
 te

ac
he

r t
o 

in
vi

te
 la

nd
 

m
an

ag
em

en
t e

xp
er

t t
o 

gu
id

e 
a 

fie
ld

 
vi

sit
s f

or
 o

bs
er

vi
ng

 c
on

se
qu

en
ce

s o
f 

so
il 

de
gr

ad
at

io
n.

• 
G

ue
st

 sp
ea

ke
r .

• 
So

il 
re

so
ur

ce
 fi

lm
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
th

e 
co

ns
eq

ue
nc

es
 o

f s
oi

l 
de

gr
ad

at
io

n?
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S
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SE
SS
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T
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M
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R 
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RI
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S

iii
) T

hr
ou

gh
 w

at
ch

in
g 

so
il 

re
so

ur
ce

 fi
lm

, 
st

ud
en

ts 
to

 e
xp

la
in

 th
e 

co
ns

eq
ue

nc
es

 
of

 so
il 

de
gr

ad
at

io
n 

in
 T

an
za

ni
a.

iv
) T

hr
ou

gh
 d

ev
el

op
in

g 
fu

tu
re

’s 
w

he
el

, 
th

e 
te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

ob
se

rv
e 

th
e 

va
rio

us
 fo

rc
es

 a
nd

 
ef

fe
ct

s o
f s

oi
l d

eg
ra

da
tio

n.

2.
6 

So
il 

C
on

se
rv

at
io

n 
an

d 
M

an
ag

em
en

t.
By

 th
e 

en
d 

of
 th

is 
su

b-
to

pi
c 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 d
iff

er
en

tia
te

 b
et

w
ee

n 
so

il 
co

ns
er

va
tio

n 
an

d 
m

an
ag

em
en

t.

i) 
Th

e 
te

ac
he

r t
o 

or
ga

ni
ze

 a
 

br
ai

ns
to

rm
in

g 
se

ss
io

n 
fo

r d
ra

w
in

g 
di

ffe
re

nc
es

 b
et

w
ee

n 
so

il 
co

ns
er

va
tio

n 
an

d 
so

il 
m

an
ag

em
en

t.
ii)

 S
tu

de
nt

s t
o 

ex
em

pl
ify

 re
sp

ec
tiv

e 
so

il 
co

ns
er

va
tio

n 
an

d 
m

an
ag

em
en

t 
pr

ac
tic

es
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

: d
iff

er
en

tia
te

 
be

tw
ee

n 
so

il 
co

ns
er

va
tio

n 
an

d 
m

an
ag

em
en

t?

b)
 id

en
tif

y 
ro

le
s o

f 
in

st
itu

tio
ns

 in
 

co
ns

er
vi

ng
 a

nd
 

m
an

ag
in

g 
so

ils
.

i) 
Th

e 
te

ac
he

r t
o 

in
vi

te
 so

il 
ex

pe
rt

 
fr

om
 e

nv
iro

nm
en

ta
l m

an
ag

em
en

t 
in

st
itu

tio
ns

 (i
.e.

 N
EM

C
 a

nd
 

D
ist

ric
t E

nv
iro

nm
en

ta
l U

ni
t)

 to
 

m
ak

e 
pr

es
en

ta
tio

n 
on

 in
st

itu
tio

na
l 

po
lic

ie
s a

nd
 ro

le
s i

n 
m

an
ag

in
g 

an
d 

co
ns

er
vi

ng
 so

ils
 in

 T
an

za
ni

a.
ii)

 E
sta

bl
ish

 sc
ho

ol
 so

il 
m

an
ag

em
en

t 
po

lic
y 

an
d 

us
 it

 in
 im

pl
em

en
tin

g 
th

e 
so

il 
co

ns
er

va
tio

n 
pr

oj
ec

ts.

G
ue

st
 sp

ea
ke

r.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 id

en
tif

y 
ro

le
s 

of
 in

st
itu

tio
ns

 in
 

co
ns

er
vi

ng
 a

nd
 

m
an

ag
in

g 
so

ils
?

c)
 d

em
on

st
ra

te
 m

et
ho

ds
 

fo
r s

oi
l c

on
se

rv
at

io
n.

i) 
Th

e 
te

ac
he

r t
o 

in
vi

te
 a

n 
ex

pe
rt

 
(o

n 
so

il 
m

an
ag

em
en

t)
 to

 m
ak

e 
a 

pr
es

en
ta

tio
n 

on
 th

e 
pr

oc
es

s o
f s

oi
l 

m
an

ag
em

en
t d

ra
w

in
g 

lo
ca

l a
nd

 
na

tio
na

l e
xa

m
pl

es
.

• 
G

ue
st

 sp
ea

ke
r.

• 
Fi

el
d 

st
ud

y 
Pr

oj
ec

ts
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
em

on
st

ra
te

 
m

et
ho

ds
 fo

r s
oi

l 
co

ns
er

va
tio

n?
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CE
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SE
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M
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T
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M
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R 
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PE

RI
OD

S

ii)
 T

he
 te

ac
he

r t
o 

or
ga

ni
ze

 a
 fi

el
d 

stu
dy

 
to

 p
la

ce
s w

he
re

 so
il 

co
ns

er
va

tio
n 

pr
ac

tic
es

 c
an

 b
e 

ob
se

rv
ed

 fo
cu

sin
g 

on
 b

ot
h 

tra
di

tio
na

l a
nd

 c
on

ve
nt

io
na

l.
iii

) S
tu

de
nt

s t
o 

de
ve

lo
p 

an
d 

im
pl

em
en

t 
so

il 
co

ns
er

va
tio

n 
pr

oj
ec

t a
t t

he
 

sc
ho

ol
.

3.
0 

Sp
ac

e 
D

yn
am

ic
3.

1 
W

ea
th

er
 a

nd
 C

lim
at

e.
By

 th
e 

en
d 

of
 th

is 
su

b-
to

pi
c 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

.
a)

 d
ist

in
gu

ish
 b

et
w

ee
n 

w
ea

th
er

 a
nd

 cl
im

at
e.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
di

sc
us

s h
ow

 cl
im

at
e 

an
d 

w
ea

th
er

 is
 

de
te

rm
in

ed
 u

sin
g 

te
xt

s a
nd

 st
at

ist
ic

al
 

w
ea

th
er

.
ii)

 T
he

 te
ac

he
r t

o 
as

sis
t s

tu
de

nt
s t

o 
co

lle
ct

 c
lim

at
e 

da
ta

 fo
r d

iff
er

en
t 

pe
rio

d 
of

 ti
m

es
 fr

om
 th

e 
lib

ra
ry

.

• 
Te

xt
s.

• 
w

ea
th

er
 st

at
ist

ic
s a

nd
 

w
ea

th
er

 m
ap

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
ist

in
gu

ish
 

be
tw

ee
n 

w
ea

th
er

 
an

d 
cl

im
at

e?

77

b)
 a

na
ly

ze
 th

e 
m

aj
or

 
el

em
en

ts
 o

f w
ea

th
er

 a
nd

 
fa

ct
or

s a
ffe

ct
in

g 
cl

im
at

e.

i) 
Th

e 
te

ac
he

rs
 to

 o
rg

an
iz

e 
st

ud
en

ts
 in

 
gr

ou
ps

 to
 w

al
k 

ar
ou

nd
 th

e 
sc

ho
ol

 
en

vi
ro

nm
en

t t
o 

ob
se

rv
e 

an
d 

re
co

rd
 

el
em

en
ts

 o
f w

ea
th

er
 o

bs
er

ve
d 

fr
om

 
th

e 
at

m
os

ph
er

e.
ii)

 T
he

 te
ac

he
r t

o 
as

sis
t s

tu
de

nt
s t

o 
de

sc
rib

e 
th

e 
im

pa
ct

 o
f c

lim
at

e 
ch

an
ge

 to
 so

ci
al

 a
nd

 e
co

no
m

ic
 

ac
tiv

iti
es

.

N
at

ur
al

 p
he

no
m

en
a.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 a
na

ly
ze

 th
e 

m
aj

or
 

el
em

en
ts

 o
f w

ea
th

er
 

an
d 

fa
ct

or
s a

ffe
ct

in
g 

cl
im

at
e?

c)
 a

cc
ou

nt
 fo

r i
ns

ta
bi

lit
y 

in
 

th
e 

at
m

os
ph

er
e.

Th
e 

te
ac

he
r t

o 
or

ga
ni

ze
 v

id
eo

 sh
ow

 o
n 

w
ea

th
er

 a
nd

 cl
im

at
e 

ch
an

ge
s.

W
ith

 fo
cu

s o
n 

tr
op

ic
al

 c
yc

lo
ne

 (t
he

 
hu

rr
ic

an
e, 

ty
ph

oo
ns

, w
ily

 w
ill

ie
s, 

Ts
un

am
i a

nd
 d

ep
re

ss
io

ns
) a

nd
 

su
bt

ro
pi

ca
l c

yc
lo

ne
 su

ch
 a

s t
he

 
to

rn
ad

oe
s.

V
id

eo
 sh

ow
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 a
cc

ou
nt

 fo
r 

in
st

ab
ili

ty
 in

 th
e 

at
m

os
ph

er
e.
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d)
 a

na
ly

ze
 th

e 
ve

rt
ic

al
 

st
ru

ct
ur

e, 
co

m
po

sit
io

n 
an

d 
be

ha
vi

ou
r o

f t
he

 
at

m
os

ph
er

e.

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 u

se
 

te
xt

s a
nd

 p
ho

to
gr

ap
hs

 to
 a

na
ly

ze
 

st
ru

ct
ur

e 
an

d 
be

ha
vi

ou
r o

f t
he

 
at

m
os

ph
er

e.

• 
Te

st
s.

• 
Ph

ot
og

ra
ph

s a
nd

 g
lo

be
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 a
na

ly
ze

 th
e 

ve
rt

ic
al

 st
ru

ct
ur

e,
 

co
m

po
sit

io
n 

an
d 

be
ha

vi
ou

r o
f t

he
at

m
os

ph
er

e?

3.
2 

W
ea

th
er

 C
ha

ng
es

.
By

 th
e 

en
d 

of
 th

is 
su

b-
to

pi
c 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 u
se

 in
st

ru
m

en
ts

 to
 

m
ea

su
re

 h
um

id
ity

, 
ra

in
fa

ll,
 te

m
pe

ra
tu

re
 e

tc
.

Th
e 

te
ac

he
r t

o 
or

ga
ni

ze
 st

ud
y 

to
ur

 to
 

vi
sit

 w
ea

th
er

 st
at

io
n 

w
he

re
 st

ud
en

ts
 

w
ill

 b
e 

gu
id

ed
 to

 u
se

 in
st

ru
m

en
ts

 at
 th

e 
st

at
io

n.

St
ud

y 
to

ur
 in

 a
ct

ua
l w

ea
th

er
 

st
at

io
ns

 a
nd

 in
st

ru
m

en
ts

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 u

se
 in

st
ru

m
en

ts
 

to
 m

ea
su

re
 

hu
m

id
ity

, r
ai

nf
al

l, 
te

m
pe

ra
tu

re
?

b)
 r

ea
d,

 re
co

rd
 a

nd
 a

na
ly

ze
 

th
e 

da
ily

, m
on

th
ly

 a
nd

 
an

nu
al

 w
ea

th
er

 d
at

a.

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

es
ig

n 
w

ea
th

er
 in

st
ru

m
en

ts
 u

sin
g 

lo
ca

l 
re

so
ur

ce
s l

ik
e 

fu
nn

el
, c

om
pa

ss
 a

nd
 ra

in
 

ga
ug

e.

U
sin

g 
lo

ca
l r

es
ou

rc
es

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 re

ad
, r

ec
or

d 
an

d 
an

al
yz

e 
th

e 
da

ily
, 

m
on

th
ly

 a
nd

 a
nn

ua
l 

w
ea

th
er

 d
at

a?

c)
 c

al
cu

la
te

 h
um

id
ity

, 
co

effi
ci

en
t (

re
fe

r t
o 

us
e 

of
 h

yg
ro

m
et

er
.

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 re

ad
, 

re
co

rd
 a

nd
 a

na
ly

ze
 d

ai
ly,

 m
on

th
ly

 a
nd

 
an

nu
al

 w
ea

th
er

 d
at

a.

• 
G

ra
ph

s
• 

 W
ea

th
er

 in
st

ru
m

en
ts

.
Is

 th
e 

st
ud

en
t 

ab
le

 to
: c

al
cu

la
te

 
hu

m
id

ity
, 

co
effi

ci
en

t?

d)
 e

xp
la

in
 th

e 
di

ffe
re

nc
e 

be
tw

ee
n 

he
at

 a
nd

 
te

m
pe

ra
tu

re
 .

i) 
U

sin
g 

di
ffe

re
nt

 m
ap

s a
nd

 p
ic

tu
re

s 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

t t
o 

di
sc

us
s t

he
 a

ss
oc

ia
tio

ns
 th

at
 e

xi
st

in
g 

be
tw

ee
n 

pr
es

su
re

, t
em

pe
ra

tu
re

s a
nd

 
w

in
ds

.
ii)

 U
si

ng
 e

xa
m

pl
e,

 th
e 

te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
di

ffe
re

nt
ia

te
 b

et
w

ee
n 

no
rm

al
 e

nv
iro

nm
en

ta
l l

ap
se

 ra
te

 a
nd

 
ad

ia
ba

tic
 c

oo
lin

g.

U
se

 o
f p

ic
tu

re
s a

nd
 m

ap
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
- 

ex
pl

ai
n 

th
e 

di
ffe

re
nc

e 
be

tw
ee

n 
he

at
 a

nd
 

te
m

pe
ra

tu
re

?
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iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

re
la

te
 th

e 
sit

ua
tio

n 
to

 re
al

 li
fe

 
sit

ua
tio

n.

- 
di

ffe
re

nt
ia

te
 

be
tw

ee
n 

no
rm

al
 

en
vi

ro
nm

en
ta

l 
la

ps
e 

ra
te

 a
nd

 
ad

ia
ba

tic

e)
 e

xp
la

in
 h

ow
 w

ea
th

er
 

fo
re

ca
st

in
 g

 is
 d

on
e 

an
d 

its
 im

po
rt

an
c 

e 
to

 
hu

m
an

 a
ct

iv
iti

es
.

i) 
Th

e 
te

ac
he

r t
o 

or
ga

ni
ze

 a
 si

te
 v

isi
t 

to
 a

 w
ea

th
er

 fo
re

ca
st

in
g 

st
at

io
n 

an
d 

as
se

ss
 h

ow
 fo

re
ca

st
in

g 
is 

do
ne

.
ii)

 U
si

ng
 li

br
ar

y 
lit

er
at

ur
e,

 th
e 

stu
de

nt
s 

to
 id

en
tif

y 
in

str
um

en
ts 

us
ed

 in
 

w
ea

th
er

 fo
re

ca
sti

ng
.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

ex
pl

ai
n 

th
e 

im
po

rta
nc

e 
of

 w
ea

th
er

 
fo

re
ca

sti
ng

 fo
r h

um
an

 d
ev

el
op

m
en

t 
an

d 
su

rv
iv

al
.

• 
Si

te
 v

isi
t.

• 
Li

br
ar

y.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

- 
ex

pl
ai

n 
ho

w
 

w
ea

th
er

 
fo

re
ca

st
in

g 
is 

do
ne

?
- 

ex
pl

ai
n 

its
 

im
po

rt
an

ce
 to

 
hu

m
an

 a
ct

iv
iti

es
?

3.
3 

C
lim

at
e 

C
ha

ng
e.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 d

efi
ne

 cl
im

at
e 

ch
an

ge
.

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

isc
us

s 
ab

ou
t c

lim
at

e 
ch

an
ge

s s
in

ce
 1

85
0s

 b
y 

us
in

g 
pi

ct
ur

es
 a

nd
 d

at
a 

on
 cl

im
at

e 
ch

an
ge

.

C
ur

re
nt

 a
nd

 p
as

t d
at

a 
on

 
cl

im
at

e.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 d

efi
ne

 cl
im

at
e 

ch
an

ge
?

b)
 d

es
cr

ib
e 

th
e 

ch
an

gi
ng

 
pa

tte
rn

s o
f w

ea
th

er
 a

nd
 

cl
im

at
ic

 fl
uc

tu
at

io
n 

sin
ce

 1
85

0s
.

Th
e 

te
ac

he
r t

o 
di

sc
us

s w
ith

 st
ud

en
ts

 th
e 

im
pa

ct
 o

f c
lim

at
e 

ch
an

ge
 o

n 
ea

rt
h 

by
 

us
in

g 
di

ffe
re

nt
 p

ic
tu

re
s s

ho
w

in
g 

eff
ec

ts
 

of
 ic

e 
an

d 
sn

ow
 m

el
tin

g 
in

 o
ce

an
s, 

hy
dr

ol
og

ic
al

 c
yc

le
s, 

se
ttl

em
en

t,
ag

ric
ul

tu
re

 a
nd

 e
co

no
m

ic
.

Pi
ct

ur
es

 sh
ow

in
g 

ev
en

ts
 a

nd
 

ca
se

s o
f i

m
pa

ct
 o

f c
lim

at
e

ch
an

ge
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
th

e 
ch

an
gi

ng
 p

at
te

rn
s 

of
 w

ea
th

er
 a

nd
 

cl
im

at
ic

 fl
uc

tu
at

io
n 

sin
ce

 1
85

0s
?
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c)
 o

ut
lin

e 
th

e 
m

aj
or

 c
au

se
s 

of
 cl

im
at

e 
ch

an
ge

 o
n 

ea
rt

h.

i) 
Th

e 
te

ac
he

r t
o 

di
sc

us
s w

ith
 

st
ud

en
ts

 o
n 

th
e 

m
aj

or
 c

au
se

s o
f 

cl
im

at
e 

ch
an

ge
 o

n 
ea

rt
h 

by
 u

sin
g 

ge
og

ra
ph

ic
al

 m
ag

az
in

es
, v

id
eo

s a
nd

 
pi

ct
ur

es
 (t

he
 ro

le
 o

f c
hl

or
of

or
m

 
ca

rb
on

s w
at

er
 v

ap
ou

r, 
ca

rb
on

 
di

ox
id

e, 
m

et
ha

ne
 a

nd
 n

itr
ou

s o
xi

de
 

(C
FC

s)
, g

re
en

 h
ou

se
 g

as
es

, o
zo

ne
 

la
ye

r d
ep

le
tio

n,
 a

ci
d 

ra
in

.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
re

ad
 

te
xt

s a
bo

ut
 c

lim
at

e 
ch

an
ge

 a
ttr

ib
ut

ed
 

to
 g

re
en

 h
ou

se
 g

as
es

, o
zo

ne
 la

ye
r 

de
pl

et
io

n 
an

d 
ac

id
 ra

in
.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
to

 d
isc

us
s t

he
 im

pa
ct

 o
f c

lim
at

e 
ch

an
ge

 to
 h

um
an

, s
oc

ia
l l

ife
 a

nd
 th

e 
en

vi
ro

nm
en

t.

• 
D

isc
ov

er
y 

m
ag

az
in

es
.

• 
V

id
eo

s a
nd

 p
ic

tu
re

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 o

ut
lin

e 
th

e 
m

aj
or

 
ca

us
es

 o
f c

lim
at

e 
ch

an
ge

 o
n 

ea
rt

h?

d)
 d

es
cr

ib
e 

th
e 

im
pa

ct
 o

f 
cl

im
at

e 
ch

an
ge

 o
n 

ea
rt

h.
i) 

Th
e 

te
ac

he
r t

o 
or

ga
ni

ze
 a

nd
 in

vi
te

 
vi

sit
or

/e
xp

er
t o

n 
th

e 
im

pa
ct

 o
f 

cl
im

at
e 

ch
an

gi
ng

 a
nd

 fo
cu

s o
n 

ic
e 

an
d 

sn
ow

, o
ce

an
 a

nd
 c

oa
st

, 
ec

os
ys

te
m

s, 
hy

dr
ol

og
ic

al
 c

yc
le

, w
at

er
 

re
so

ur
ce

s, 
fo

od
 a

nd
 a

gr
ic

ul
tu

re
, 

se
ttl

em
en

ts
 a

nd
 e

co
no

m
ic

 a
ct

iv
iti

es
)

to
 d

isc
us

s w
ith

 st
ud

en
ts

 o
n 

ho
w

 
to

 su
st

ai
n 

an
d 

re
du

ce
 th

e 
eff

ec
ts

 
of

 cl
im

at
e 

ch
an

ge
 at

 lo
ca

l a
nd

 
in

te
rn

at
io

na
l l

ev
el

.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
w

or
k 

on
 p

ro
je

ct
 fo

cu
sin

g 
on

 th
e 

ro
le

 o
f h

um
an

 a
ct

iv
iti

es
 a

nd
 h

ow
 to

 
pr

ot
ec

t t
he

 e
nv

iro
nm

en
t.

Ex
pe

rt
 fr

om
 m

et
ro

lo
gi

ca
l 

st
at

io
ns

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 d

es
cr

ib
e 

th
e 

im
pa

ct
 o

f c
lim

at
e 

ch
an

ge
 o

n 
ea

rt
h?
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e)
 d

eb
at

e 
on

 h
ow

 to
 

su
st

ai
n 

cl
im

at
e 

an
d 

re
du

ce
 it

s i
m

pa
ct

s a
t 

lo
ca

l a
nd

 in
te

rn
at

io
na

l 
le

ve
l.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
di

sc
us

s h
ow

 c
an

 th
ey

 su
st

ai
n 

cl
im

at
ic

 
va

ria
tio

n 
an

d 
re

du
ce

 th
e 

im
pa

ct
 to

 
th

ei
r a

ct
iv

iti
es

.
ii)

 U
si

ng
 te

xt
 a

nd
 w

eb
 re

so
ur

ce
s, 

th
e 

te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
id

en
tif

y 
na

tio
na

l a
nd

 in
te

rn
at

io
na

l e
ffo

rts
 in

 
m

an
ag

in
g 

an
d 

co
nt

ro
lli

ng
 c

lim
at

e.
iii

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
as

se
ss

 th
e 

ap
pl

ic
ab

ili
ty

 o
f s

uc
h 

ef
fo

rts
 in

 m
an

ag
in

g 
cl

im
at

e 
in

 
Ta

nz
an

ia
.

• 
Te

xt
.

• 
W

eb
 re

so
ur

ce
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
eb

at
e 

on
 h

ow
 

to
 su

st
ai

n 
cl

im
at

e 
an

d 
re

du
ce

 it
s 

im
pa

ct
s a

t l
oc

al
 a

nd
 

in
te

rn
at

io
na

l l
ev

el
?

3.
4 

C
lim

at
ol

og
y.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 e

xp
la

in
 cl

im
at

ol
og

y 
an

d 
de

sc
rib

e 
th

e 
ty

pi
ca

l 
ch

ar
ac

te
ris

tic
s o

f 
cl

im
at

ic
 re

gi
on

s o
f  

th
e 

w
or

ld
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
de

sc
rib

e 
th

e 
ty

pi
ca

l c
ha

ra
ct

er
ist

ic
s o

f 
th

e 
cl

im
at

ic
 re

gi
on

s o
f t

he
 w

or
ld

 b
y 

us
in

g 
w

or
ld

 cl
im

at
ic

 m
ap

s.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
dr

aw
 c

lim
at

ic
 re

gi
on

s o
f t

he
 w

or
ld

.

• 
W

or
ld

 C
lim

at
ic

.
• 

 M
ap

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

- 
ex

pl
ai

n 
cl

im
at

ol
og

y?
- 

de
sc

rib
e 

th
e 

ty
pi

ca
l 

ch
ar

ac
te

ris
tic

s o
f 

cl
im

at
ic

 re
gi

on
s 

of
 th

e 
w

or
ld

?

21

b)
 u

se
 d

at
a 

fr
om

 w
ea

th
er

 
st

at
io

ns
. p

lo
tti

ng
 

gr
ap

hs
/m

ap
s.

i) 
Th

e 
te

ac
he

r t
o 

or
ga

ni
ze

 st
ud

y 
to

ur
 to

 v
isi

t w
ea

th
er

 st
at

io
ns

 a
nd

 
m

et
ro

lo
gi

ca
l l

ib
ra

rie
s t

o 
co

lle
ct

 d
at

a 
fo

r p
lo

tti
ng

 is
oh

ye
ts

, i
so

th
er

m
 a

nd
 

iso
ba

rs
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

pl
ot

 
th

es
e 

lin
es

.

C
lim

at
ic

 st
at

ist
ic

s i
.e.

 ra
in

fa
ll,

 
te

m
pe

ra
tu

re
s, 

pr
es

su
re

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 u

se
 d

at
a 

fr
om

 
w

ea
th

er
 st

at
io

ns
 

in
 p

lo
tti

ng
 g

ra
ph

s/
m

ap
s?
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c)
 e

xp
la

in
 th

e 
ap

pr
oa

ch
es

/
pr

in
ci

pl
 e

s u
se

d 
in

 
cl

as
sif

yi
ng

 cl
im

at
e.

i) 
Th

e 
te

ac
he

r t
o 

as
sis

t s
tu

de
nt

s 
to

 d
isc

us
s a

pp
ro

ac
he

s u
se

d 
in

 
cl

as
sif

yi
ng

 cl
im

at
e.

ii)
 G

ui
de

 st
ud

en
ts 

to
 id

en
tif

y 
ad

va
nt

ag
es

 a
nd

 li
m

ita
tio

ns
 o

f e
ac

h 
cl

as
sifi

ca
tio

n 
sy

ste
m

s.

G
ra

ph
s, 

m
ap

s a
nd

 ch
ar

ts
.

Is
 th

e 
st

ud
en

t 
ab

le
 to

: e
xp

la
in

 
th

e 
ap

pr
oa

ch
es

/
pr

in
ci

pl
es

 u
se

d 
in

 
cl

as
sif

yi
ng

cl
im

at
e?

d)
 d

es
cr

ib
e 

th
e 

m
aj

or
 ty

pe
s 

of
 cl

im
at

es
 o

f t
he

 w
or

ld
.

Th
e 

te
ac

he
r t

o 
gu

id
e 

th
e 

st
ud

en
t t

o 
di

sc
us

s t
he

 m
aj

or
 ty

pe
s o

f c
lim

at
e 

of
 th

e 
w

or
ld

.

W
or

ld
 cl

im
at

e 
m

ap
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

: 
de

sc
rib

e 
th

e 
m

aj
or

 
ty

pe
s

of
 cl

im
at

es
 o

f t
he

 
w

or
ld

?

4.
0 

Po
pu

la
tio

n 
an

d 
D

ev
el

op
m

en
t

4.
1 

C
on

ce
pt

s o
f p

op
ul

at
io

n 
an

d 
de

ve
lo

pm
en

t.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 d

es
cr

ib
e 

th
e 

te
rm

 
po

pu
la

tio
n 

an
d 

de
ve

lo
pm

en
t.

i) 
U

sin
g 

te
xt

s a
nd

 w
eb

 re
so

ur
ce

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
de

sc
rib

e 
th

e 
te

rm
 p

op
ul

at
io

n 
an

d 
de

ve
lo

pm
en

t.
ii)

 B
as

ed
 o

n 
re

ad
in

g 
an

d 
di

sc
us

sio
n,

 
stu

de
nt

s t
o 

su
m

m
ar

iz
e 

th
e 

de
sc

rip
tio

n 
of

 p
op

ul
at

io
n 

an
d 

de
ve

lo
pm

en
t.

• 
Te

xt
s.

• 
W

eb
 re

so
ur

ce
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

: d
es

cr
ib

e 
th

e 
te

rm
 p

op
ul

at
io

n 
an

d 
de

ve
lo

pm
en

t?

35

b)
 e

xp
la

in
 th

e 
re

la
tio

ns
hi

p 
of

 p
op

ul
at

io
n 

to
 

de
ve

lo
pm

en
t.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 

to
 d

isc
us

s t
he

 in
di

ca
to

rs
 o

f 
de

ve
lo

pm
en

t.
ii)

 U
si

ng
 q

ue
sti

on
s a

nd
 a

ns
w

er
s, 

th
e 

te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
co

m
pa

re
 

po
pu

la
tio

n 
an

d 
de

ve
lo

pm
en

t i
n 

ru
ra

l 
an

d 
ur

ba
n 

ar
ea

s.

Q
ue

st
io

ns
 a

nd
 a

ns
w

er
s.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 e
xp

la
in

 
th

e 
re

la
tio

ns
hi

p 
of

 p
op

ul
at

io
n 

to
 

de
ve

lo
pm

en
t?
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4.
2 

Po
pu

la
tio

n 
St

ru
ct

ur
e.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 e

xp
la

in
 th

e 
ch

ar
ac

te
ris

tic
s o

f 
po

pu
la

tio
n.

i) 
U

sin
g 

te
xt

s a
nd

 w
eb

 re
so

ur
ce

s, 
th

e 
te

ac
he

r t
o 

as
sig

n 
st

ud
en

ts
 to

 d
es

cr
ib

e 
th

e 
ch

ar
ac

te
ris

tic
s o

f p
op

ul
at

io
n.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s u
sin

g 
po

pu
la

tio
n 

ag
e,

 si
ze

, s
ex

 a
nd

 d
en

sit
y 

to
 d

es
cr

ib
e 

th
e 

m
ai

n 
ch

ar
ac

te
ris

tic
s 

of
 p

op
ul

at
io

n.

• 
Te

xt
s o

n 
po

pu
la

tio
n.

• 
Po

pu
la

tio
n 

da
ta

 o
f f

oc
al

 
co

un
tr

ie
s.

• 
po

pu
la

tio
n 

py
ra

m
id

 g
ra

ph
s.

• 
A

tla
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 E
xp

la
in

 th
e 

ch
ar

ac
te

ris
tic

s o
f 

po
pu

la
tio

n?

b)
 c

om
pa

re
 th

e 
po

pu
la

tio
n 

st
ru

ct
ur

e 
of

 N
or

w
ay

, 
C

hi
na

 a
nd

 T
an

za
ni

a.

i) 
U

sin
g 

po
pu

la
tio

n 
da

ta
 o

f f
oc

al
 

co
un

tr
ie

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
ra

w
 th

e 
po

pu
la

tio
n 

py
ra

m
id

 a
nd

 c
om

pa
re

 th
em

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
sc

us
s t

he
 im

pl
ic

at
io

n 
of

 p
op

ul
at

io
n 

py
ra

m
id

 fo
r f

oc
al

 c
ou

nt
rie

s.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 c
om

pa
re

 
th

e 
po

pu
la

tio
n 

st
ru

ct
ur

e 
of

 
N

or
w

ay
, C

hi
na

 a
nd

 
Ta

nz
an

ia
?

c)
 a

na
ly

ze
 th

e 
im

pa
ct

 o
f 

po
pu

la
tio

n 
st

ru
ct

ur
e 

in
 fo

ca
l c

ou
nt

rie
s o

n 
so

ci
al

 a
nd

 e
co

no
m

ic
 

de
ve

lo
pm

en
t.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 d

isc
us

s 
th

e 
im

pa
ct

s o
f p

op
ul

at
io

n 
st

ru
ct

ur
e 

in
 fo

ca
l c

ou
nt

rie
s o

n 
so

ci
al

 a
nd

 
ec

on
om

ic
 d

ev
el

op
m

en
t.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
ca

rry
 o

n 
a 

de
ba

te
 o

n 
th

e 
im

pa
ct

 o
f 

po
pu

la
tio

n 
gr

ow
th

 o
n 

re
so

ur
ce

 u
se

, 
em

pl
oy

m
en

t a
nd

 se
ttl

em
en

t.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 a
na

ly
ze

 
th

e 
im

pa
ct

 o
f 

po
pu

la
tio

n 
st

ru
ct

ur
e 

in
 fo

ca
l 

co
un

tr
ie

s o
n 

so
ci

al
 

an
d 

ec
on

om
ic

 
de

ve
lo

pm
en

t?

4.
3 

Po
pu

la
tio

n 
dy

na
m

ic
s a

nd
 

qu
al

ity
 o

f l
ife

.
By

 th
e 

en
d 

of
 th

is 
su

b-
to

pi
c 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 d
es

cr
ib

e 
bi

rt
h,

 d
ea

th
 

an
d 

m
ig

ra
tio

n.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 

to
 b

ra
in

st
or

m
 in

 g
ro

up
s o

n 
th

e 
m

ea
ni

ng
 o

f t
er

m
s b

ir
th

, d
ea

th
 a

nd
 

m
ig

ra
tio

n 
dr

aw
in

g 
ex

am
pl

es
 fr

om
 

fo
ca

l c
ou

nt
rie

s.
ii)

 U
si

ng
 te

xt
s a

nd
 w

eb
 re

so
ur

ce
s, 

th
e 

te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s d

es
cr

ib
e 

th
e 

ca
us

es
 o

f h
ig

h 
bi

rth
 ra

te
, h

ig
h 

de
at

h 
ra

te
 a

nd
 m

ig
ra

tio
n 

in
 fo

ca
l c

ou
nt

rie
s.

• 
Te

xt
s.

• 
W

eb
 re

so
ur

ce
s.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 d
es

cr
ib

e 
bi

rt
h,

 d
ea

th
 a

nd
 

m
ig

ra
tio

n?
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b)
 a

na
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ze
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e 
eff
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ts

 o
f 

po
pu

la
tio

n 
ch

an
ge

 in
 

co
un

tr
y’s

’ d
ev

el
op

m
en

t.

i) 
U

sin
g 

qu
es

tio
ns

 a
nd

 a
ns

w
er

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 a
na

ly
se

 
th

e 
eff

ec
ts

 o
f p

op
ul

at
io

n 
dy

na
m

ic
s 
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ci
al

 a
nd

 e
co

no
m

ic
 d

ev
el

op
m

en
t 

of
 fo

ca
l c

ou
nt

rie
s.

ii)
 U

si
ng

 p
op

ul
at

io
n 

ce
ns

us
 d

at
a 

of
 

Ta
nz

an
ia

, t
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
ex

am
in

e 
th

e 
im

pa
ct

 o
f 

po
pu

la
tio

n 
m

ig
ra

tio
n 

in
 T

an
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a 

fo
cu

sin
g 

on
 ru

ra
l u
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an

 m
ig

ra
tio

n 
an

d 
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fu
ge

es
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n 
so

ci
al

 se
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.
iii

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de
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s t

o 
di

sc
us

s t
he

 te
ch

ni
qu

es
 th

at
 c

an
 

be
 u

se
d 

to
 re

du
ce

 th
e 

im
pa

ct
 o

f 
po

pu
la

tio
n 

dy
na

m
ic

s s
oc

ie
ty

.

• 
Q

ue
st

io
ns

 a
nd

 a
ns

w
er

s. 
• 

Po
pu

la
tio

n 
ce

ns
us

 d
at

a.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 a

na
ly

ze
 th

e 
eff

ec
ts

 o
f p

op
ul

at
io

n 
ch

an
ge

 in
 c

ou
nt

ry
’s’

 
de

ve
lo
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en

t?

4.
4 

Po
pu

la
tio

n 
gr

ow
th

 a
nd

 
its

 so
ci

al
 a

nd
 e

co
no

m
ic

 
pl

an
ni

ng
.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
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bl
e 

to
:

a)
 c

om
pa

re
 li

fe
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xp
ec

ta
nc

y 
in

 d
ev

el
op

ed
 a

nd
 

de
ve

lo
pi

ng
 c

ou
nt

rie
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an
d 

its
 im

pa
ct
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i) 
U

sin
g 

qu
es

tio
ns
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nd
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w
er

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
isc

us
s 

an
d 

gi
ve

 m
ea

ni
ng

 o
f l

ife
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xp
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y.
ii)

 U
si

ng
 te

xt
s a

nd
 w

eb
 re

so
ur

ce
s, 

th
e 

te
ac

he
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o 
gu

id
e 
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de
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s t
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ex
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in

e 
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e 
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 e
xp

ec
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to
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no

m
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 d
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el
op

m
en
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• 
Q

ue
st

io
ns

 a
nd

 a
ns

w
er

s.
• 

Te
xt

s.
• 

W
eb

 re
so

ur
ce

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to
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co
m

pa
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fe

 
ex

pe
ct

an
cy

 in
 

de
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pe
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ng
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 o
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ng
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n 

m
an
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en
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i) 
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e 
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he

r t
o 

gu
id

e 
st

ud
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ca

rr
y 

on
 a

 d
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at
e 

on
 so

ci
al

 e
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no
m

ic
 

im
pa
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s o
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sin

g 
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 p
la

nn
in

g 
m

et
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ds
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ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
to

 d
isc

us
s t

he
 im

pa
ct

s o
f f

am
ily

 
pl

an
ni

ng
 m

et
ho

ds
 in

 C
hi

na
 a

nd
 

Ta
nz

an
ia

.
iii

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s 

to
 d

isc
us

s t
he

 p
ro

bl
em

s o
f 

im
pl

em
en

tin
g 

po
pu

la
tio

n 
po

lic
y 

in
 

Ta
nz

an
ia

.
iv

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
ex

am
in

e 
th

e 
ro

le
 o

f p
op

ul
at

io
n 

pl
an

ni
ng

 fo
r s

oc
ia

l a
nd

 e
co

no
m

ic
 

de
ve

lo
pm

en
t.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 a
ss

es
s t

he
 

co
nt
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io
n 

of
 

po
pu

la
tio

n 
po
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y 
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 p

op
ul

at
io

n 
m
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en
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c)
 e

xa
m

in
e 

th
e 

re
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tio
ns

hi
p 

be
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ee
n 

po
pu
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tio

n 
gr

ow
th
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i) 
U

sin
g 

po
pu

la
tio

n 
an

d 
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n 
m

ap
s, 

th
e 

te
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he
r t
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e 
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ud

en
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 a
na
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ze

 th
e 

re
la

tio
ns

hi
p 

of
 

po
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n 
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ii)

 T
he
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e 
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s d
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M
ap
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re
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p 
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5.
0 

R
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na

l F
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al
 S

tu
di
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5.

1 
A

gr
ic

ul
tu
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l d

ev
el
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m

en
t.
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 th
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of
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is 

su
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to
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c 
th
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t s
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be
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 p

re
se
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 th
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m
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ng
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 a

gr
ic

ul
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an

ic
 

fa
rm
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g 
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d 
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g.
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e 
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r t
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in
vi

te
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n 
ex
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 to
 

fa
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lit
at

e a
 d
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n 
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 th

e m
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ni
ng

 
of
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ic
ul
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re
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rg

an
ic

 fa
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in
g 

an
d 

liv
es

to
ck

 k
ee

pi
ng

.

• 
Te

xt
s.

• 
Ph

ot
og

ra
ph

s.
• 

G
ue

st
 sp

ea
ke

r.

Is
 th

e 
st

ud
en

t 
ab
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 to

 p
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se
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e 
m
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ng
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f 
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, o
rg

an
ic

 
fa

rm
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d 
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rm
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5
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ii)
 U

si
ng

 te
xt
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nd

 p
ho
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de
nt

s t
o 

fo
rm

ul
at

e 
sta

te
m

en
ts

 
w

hi
ch

 c
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te
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e 

m
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ni
ng
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f 
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ul
tu

re
, o

rg
an

ic
 fa

m
in

g 
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d 
liv

es
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ck
 fa
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in
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b)
 h

ig
hl

ig
ht

 th
e 

co
nt

rib
ut

io
n 

of
 

ag
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ul
tu

re
 to

 so
ci

al
 

ec
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ic

 d
ev
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m
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t 
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g 
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es
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i) 
fr

ui
t f

ar
m

in
g 

in
 S

ou
th

 
A

fr
ic

a.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 re
ad

 
te

xt
s o

n 
fr

ui
t f

ar
m

in
g 

in
 S

ou
th

 A
fr

ic
a 

an
d 

po
in

t o
ut

 it
s c
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ut

io
n 

to
 th
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So

ut
h 

A
fr
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a’s

 e
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no
m

y.
ii)

 T
he

 te
ac
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r a

nd
 st
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en
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to

 c
ar

ry
 o

n 
stu

dy
 to

 il
lu

str
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e 
ho

w
 fr

ui
t f

ar
m

in
g 

ca
n 

ra
ise

 th
e 
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nd

ar
d 

of
 li

vi
ng

 o
f 

th
ei

r c
om

m
un

ity
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Te
xt

s.
Is

 th
e 

st
ud

en
t 

ab
le

 to
 h

ig
hl

ig
ht

 
th

e 
co
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io
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of

 a
gr
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ii)
 c
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ea

l p
ro
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n 
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 U
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te

d 
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 o
f 

A
m
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a.

i) 
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e 
te
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r t
o 
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id

e 
st

ud
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w
 

a 
fil

m
, p

ho
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 p
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 c
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.
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 te
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id
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stu
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s t
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f c
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 te

ac
he

r t
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 a
 p
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l c
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) c
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of
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e 
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m
m

un
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Fi
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ot
og

ra
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tu
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eb
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es
.
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re

e 
cr

op
 fa

m
in

g 
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ig
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i) 
U

sin
g 

re
le

va
nt

 te
xt

s o
n 

N
ig
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ia

, 
st

ud
en

ts
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 d
ra

w
 e
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m

pl
e 

on
 

ho
w

 tr
ee

 c
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, r
ub
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oi
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, c
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ut

) a
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 p
ro
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ot
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f N

ig
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ia
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ii)
 U

si
ng

 m
ap

 o
n 
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e 

cr
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 fa
rm
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g 
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d 
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m
er
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al
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at

ist
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stu

de
nt

s 
to

 d
ra

w
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e 
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to

 so
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no
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 p
eo
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of
 T

an
za

ni
a.

• 
Te

xt
s. 

• 
Pi

ct
ur

es
 o

f t
re

e c
ro

ps
.

iv
) p

ro
du

ct
io

n 
of

 tu
be

rs
 in

 
Ta

nz
an

ia
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 

to
 st

ud
y 

th
e 

ag
ric

ul
tu

ra
l m

ap
 o

f 
Ta

nz
an

ia
 to

 id
en

tif
y 

th
e 

ar
ea

s w
he

re
 

tu
be

r r
oo

t c
ro

ps
 a

re
 p

ro
du

ce
d 

in
 

Ta
nz

an
ia

.
ii)

 T
hr

ou
gh

 th
e 

us
e 

of
 e

-re
se

ar
ch

 a
nd

 
m

ar
ke

t s
ta

tis
tic

s, 
stu

de
nt

s t
o 

es
tim

at
e 

th
e 

m
ag

ni
tu

de
 o

f t
ub

er
s/r

oo
ts

 
pr

od
uc

ed
 in

 T
an

za
ni

a.
iii

) T
he

 te
ac

he
r t

o 
or

ga
ni

ze
 a

 st
ud

y 
vi

sit
 

to
 lo

ca
l m

ar
ke

t o
n 

th
e 

us
e 

of
 th

e 
tu

be
rs

/ro
ot

s b
y 

lo
ca

l c
om

m
un

ity
.

• 
A

gr
ic

ul
tu

ra
l m

ap
.

• 
E-

re
se

ar
ch

. 
• 

Si
te

 v
isi

ts
.

c)
 e

xp
lo

re
 th

e 
pr

ac
tic

e 
of

 o
rg

an
ic

 fa
rm

in
g 

in
 

Ta
nz

an
ia

.

i) 
Th

e 
te

ac
he

r t
o 

in
vi

te
 a

 re
so

ur
ce

 
pe

rs
on

 to
 p

re
se

nt
 o

n 
th

e 
pr

ac
tic

e 
of

 
or

ga
ni

c 
fa

rm
in

g 
dr

aw
in

g 
ex

am
pl

e 
fr

om
 T

an
za

ni
a 

an
d 

lo
ca

l c
as

es
.

ii)
 U

si
ng

 te
xt

 a
nd

 w
eb

 re
so

ur
ce

, 
stu

de
nt

s t
o 

re
ad

 o
n 

th
e 

ad
va

nt
ag

es
 

of
 o

rg
an

ic
 fa

rm
in

g 
as

 o
pp

os
ed

 to
 

fa
rm

in
g 

th
at

 u
se

s c
he

m
ic

al
 fe

rti
liz

er
iii

) T
he

 te
ac

he
r t

o 
sta

rt 
ga

rd
en

in
g/

fa
rm

in
g 

on
 w

hi
ch

 th
ey

 u
se

 c
on

di
tio

n 
of

 o
rg

an
ic

 fa
rm

in
g.

• 
Re

so
ur

ce
 p

er
so

n.
• 

Te
xt

s.
• 

W
eb

 re
so

ur
ce

s.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 e
xp

lo
re

 
th

e 
pr

ac
tic

e 
of

 
or

ga
ni

c 
fa

rm
in

g 
in

 
Ta

nz
an

ia
?
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d)
 a

ss
es

s t
he

 u
se

 o
f 

ra
ng

el
an

ds
 / 

m
ar

gi
na

l 
la

nd
s f

or
 a

gr
ic

ul
tu

ra
l 

pr
od

uc
tio

n.

i) 
U

sin
g 

a 
so

il 
m

ap
 o

f T
an

za
ni

a,
 

st
ud

en
ts

 to
 id

en
tif

y 
ar

ea
s c

at
eg

or
iz

ed
 

as
 m

ar
gi

na
l o

r r
an

ge
la

nd
s w

ith
 fo

cu
s 

on
 sp

ec
ifi

c 
ca

us
es

.
ii)

 U
si

ng
 th

e 
in

fo
rm

at
io

n 
ob

ta
in

ed
 fr

om
 

th
e 

ta
sk

s a
bo

ve
, s

tu
de

nt
s t

o 
as

se
ss

 
ho

w
 th

es
e 

la
nd

s a
re

 b
ei

ng
 u

se
d 

fo
r a

gr
ic

ul
tu

ra
l p

ro
du

ct
io

n 
(c

ro
p/

liv
es

to
ck

).
iii

) T
he

 te
ac

he
r t

o 
in

vi
te

 a
n 

ex
pe

rt 
on

 
fra

gi
le

 la
nd

 a
re

as
 in

 T
an

za
ni

a 
to

 
m

ak
e 

a 
pr

es
en

ta
tio

n 
on

 h
ow

 to
 u

se
 

an
d 

m
an

ag
e 

m
ar

gi
na

l/r
an

ge
la

nd
s.

• 
So

il 
m

ap
 o

f T
an

za
ni

a.
• 

G
ue

st
 sp

ea
ke

r.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 a

ss
es

s t
he

 u
se

 
of

 ra
ng

el
an

ds
 / 

m
ar

gi
na

l l
an

ds
 

fo
r a

gr
ic

ul
tu

ra
l 

pr
od

uc
tio

n?

5.
2 

Li
ve

sto
ck

 K
ee

pi
ng

 a
nd

 
M

an
ag

em
en

t.
By

 th
e 

en
d 

of
 th

is 
su

b-
to

pi
c 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 d
es

cr
ib

e 
di

ffe
re

nt
 ty

pe
s 

of
 li

ve
st

oc
k

ke
ep

in
g.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
de

sc
rib

e 
th

e 
ty

pe
s o

f l
iv

es
to

ck
 

ke
ep

in
g 

in
 th

e 
w

or
ld

.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
re

la
te

 th
e 

ty
pe

 o
f l

iv
es

to
ck

 k
ee

pi
ng

 
to

 c
ar

ry
in

g 
ca

pa
ci

ty
.

• 
Tt

xt
s.

• 
Ph

ot
og

ra
ph

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 d

es
cr

ib
e 

di
ffe

re
nt

 
ty

pe
s o

f l
iv

es
to

ck
 

ke
ep

in
g?

b)
 a

ss
es

s t
he

 m
od

e 
of

 k
ee

pi
ng

: S
he

ep
 

in
 A

us
tr

al
ia

 B
ee

f 
ca

ttl
e 

in
 U

SA
 a

nd
 

A
rg

en
tin

a,
 D

ia
ry

 c
at

tle
 

in
 N

et
he

rla
nd

s a
nd

 
D

en
m

ar
k,

 p
as

to
ra

lis
m

 
an

d 
no

m
ad

ism
 in

 W
es

t 
an

d 
Ea

st
 A

fr
ic

a.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
ex

pl
ai

n 
ho

w
 e

ac
h 

co
un

tr
y 

m
an

ag
es

 
liv

es
to

ck
 in

 li
ne

 w
ith

 o
th

er
 e

co
no

m
ic

 
ac

tiv
iti

es
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
sc

us
s t

he
 b

en
efi

ts 
of

 a
ni

m
al

 
pr

od
uc

ts 
an

d 
an

im
al

 k
ee

pi
ng

 
pr

ac
tic

es
 in

 re
sp

ec
tiv

e 
co

un
tri

es
.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
sc

us
s t

he
 p

ro
bl

em
s a

ss
oc

ia
te

d 
w

ith
 

liv
es

to
ck

 k
ee

pi
ng

 in
 fo

ca
l c

ou
nt

rie
s.

Te
xt

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 a

ss
es

s t
he

 m
od

e 
of

 li
ve

st
oc

k 
ke

ep
in

g 
in

 fo
ca

l c
ou

nt
rie

s?
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c)
 e

xa
m

in
e 

th
e 

pr
ob

le
m

s 
an

d 
co

nt
rib

ut
io

n 
of

 
an

im
al

 k
ee

pi
ng

 to
 

ec
on

om
ic

 d
ev

el
op

m
en

t 
an

d 
th

e 
en

vi
ro

nm
en

t.

i) 
Th

e 
te

ac
he

r t
o 

or
ga

ni
ze

 a
nd

 fa
ci

lit
at

e 
st

ud
en

ts
 to

 h
av

e 
st

ud
y 

vi
sit

s t
o 

a 
ne

ar
by

 li
ve

st
oc

k 
ke

ep
in

g 
an

d 
ob

se
rv

e 
th

e 
su

cc
es

se
s a

nd
 p

ro
bl

em
s.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
sc

us
s t

he
 o

bs
er

ve
d 

su
cc

es
s a

nd
 

pr
ob

le
m

s.
iii

) G
ui

de
 st

ud
en

ts 
to

 h
ig

hl
ig

ht
 th

e 
po

ss
ib

le
 im

pr
ov

em
en

t t
ec

hn
iq

ue
s.

St
ud

y 
vi

sit
s s

ch
ed

ul
e.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
- 

ex
am

in
e 

th
e 

pr
ob

le
m

s o
f 

an
im

al
 k

ee
pi

ng
 

to
 e

co
no

m
ic

 
de

ve
lo

pm
en

t a
nd

 
th

e e
nv

iro
nm

en
t?

- 
ex

am
in

e 
th

e 
co

nt
rib

ut
io

n 
of

 
an

im
al

 k
ee

pi
ng

 
to

 e
co

no
m

ic
 

de
ve

lo
pm

en
t a

nd
 

th
e e

nv
iro

nm
en

t?

d)
 a

na
ly

ze
 th

e 
im

pa
ct

 o
f 

liv
es

to
ck

 k
ee

pi
ng

 o
n 

th
e 

en
vi

ro
nm

en
t i

n 
Ta

nz
an

ia
 a

nd
 su

gg
es

t 
ap

pr
op

ria
te

 te
ch

ni
qu

es
 

fo
r e

nv
iro

nm
en

ta
l 

m
an

ag
em

en
t.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
di

sc
us

s o
n 

th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

liv
es

to
ck

 k
ee

pi
ng

 a
nd

 e
nv

iro
nm

en
ta

l 
de

gr
ad

at
io

n 
in

 T
an

za
ni

a.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s 

to
 a

na
ly

ze
 th

e 
ro

le
 o

f i
nd

iv
id

ua
l 

pa
sto

ra
lis

t, 
ve

rte
na

ry
 o

ffi
ce

rs
 a

nd
 th

e 
go

ve
rn

m
en

t i
n 

im
pr

ov
in

g 
th

is 
se

ct
or

 
an

d 
m

an
ag

in
g 

th
e 

en
vi

ro
nm

en
t.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:

- 
an

al
yz

e 
th

e 
im

pa
ct

 o
f 

liv
es

to
ck

 
ke

ep
in

g 
on

 th
e 

en
vi

ro
nm

en
t i

n 
Ta

nz
an

ia
?

- 
su

gg
es

t 
ap

pr
op

ria
te

 
te

ch
ni

qu
es

 fo
r 

en
vi

ro
nm

en
ta

l
- 

m
an

ag
em

en
t?
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M
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T
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R 
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PE

RI
OD

S

5.
3 

Su
sta

in
ab

le
 u

se
 o

f F
ue

l 
an

d 
Po

w
er

.
By

 th
e 

en
d 

of
 th

is 
su

b-
to

pi
c 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 d
es

cr
ib

e 
th

e 
ro

le
 o

f f
ue

l 
po

w
er

 in
 in

du
st

ria
l 

de
ve

lo
pm

en
t o

f t
he

 
w

or
ld

.

i) 
Th

e 
te

ac
he

r t
o 

as
sig

n 
st

ud
en

ts
 to

 
m

en
tio

n 
di

ffe
re

nt
 so

ur
ce

s o
f p

ow
er

 
lik

e 
fo

ss
il 

fu
el

, n
uc

le
ar

, s
ol

ar
, w

av
es

, 
ge

ot
he

rm
al

 a
nd

 w
in

ds
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
sc

us
s t

he
 ro

le
 o

f f
os

sil
 fu

el
 a

nd
 

ot
he

r p
ow

er
 so

ur
ce

s i
n 

in
du

str
ia

l 
de

ve
lo

pm
en

t.
iii

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
de

sc
rib

e 
th

e 
su

sta
in

ab
le

 u
se

 o
f p

ow
er

 
fo

r e
co

no
m

ic
 d

ev
el

op
m

en
t.

• 
Pe

tr
ol

eu
m

 p
ro

du
ct

s l
ik

e 
pe

tr
ol

, d
ie

se
l, 

pa
ra

ffi
n,

 o
il 

an
d 

ch
ar

co
al

.
• 

D
iff

er
en

t m
ac

hi
ne

s a
nd

 
eq

ui
pm

en
t s

ho
w

in
g 

di
ffe

re
nt

 
po

w
er

 li
ke

 c
oo

ki
ng

 st
ov

es
, 

ge
ne

ra
to

rs
 a

nd
 m

ot
or

cy
cl

es
.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 d
es

cr
ib

e 
th

e 
ro

le
 o

f f
ue

l 
po

w
er

 in
 in

du
st

ria
l 

de
ve

lo
pm

en
t o

f t
he

 
w

or
ld

?

b)
 o

ut
lin

e 
th

e 
da

ng
er

s 
of

 n
uc

le
ar

 p
ow

er
 

pr
od

uc
tio

n 
w

ith
 

re
fe

re
nc

e 
fr

om
 Ja

pa
n 

an
d 

Ru
ss

ia
/A

m
er

ic
a.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 u

sin
g 

vi
de

o 
sh

ow
s a

nd
 c

as
se

tte
s t

o 
di

sc
us

s 
th

e 
us

e 
of

 n
uc

le
ar

 p
ow

er
 d

ra
w

in
g 

ex
am

pl
es

 fr
om

 Ja
pa

n 
an

d 
Ru

ss
ia

.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
ou

tli
ne

 d
an

ge
rs

 o
f u

sin
g 

nu
cl

ea
r 

po
w

er
 in

 Ja
pa

n 
an

d 
R

us
sia

.

Pi
ct

ur
es

 a
nd

 v
id

eo
 c

as
se

tte
s.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 o
ut

lin
e 

th
e 

da
ng

er
s o

f n
uc

le
ar

 
po

w
er

 p
ro

du
ct

io
n?

c)
 d

es
cr

ib
e 

th
e 

im
po

rt
an

ce
 

of
 p

et
ro

le
um

 in
 th

e 
w

or
ld

 e
co

no
m

y 
an

d 
Ta

nz
an

ia
.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
de

sc
rib

e 
th

e 
im

po
rt

an
ce

 o
f f

os
sil

 
fu

el
 in

 th
e 

w
or

ld
 e

co
no

m
y 

an
d 

of
 

Ta
nz

an
ia

.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
dr

aw
 a

 w
or

ld
 m

ap
 to

 in
di

ca
te

 p
la

ce
s 

w
he

re
 fo

ss
il 

fu
el

 a
nd

 n
uc

le
ar

 a
re

 
ge

ne
ra

te
d.

W
or

ld
 m

ap
/A

tla
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
th

e 
im

po
rt

an
ce

 o
f 

pe
tr

ol
eu

m
 in

 th
e 

w
or

ld
 e

co
no

m
y 

an
d 

Ta
nz

an
ia

?

d)
 id

en
tif

y 
th

e 
pl

ac
e 

of
 

co
al

 p
ro

du
ct

io
n 

fo
r 

in
du

st
ria

l u
se

 w
ith

 fo
cu

s 
on

 S
ou

th
 A

fr
ic

a 
an

d 
C

hi
na

.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
id

en
tif

y 
pl

ac
es

 o
f c

oa
l p

ro
du

ct
io

n 
in

 
So

ut
h 

A
fr

ic
a 

an
d 

C
hi

na
.

A
n 

A
tla

s, 
M

ap
 a

nd
 a

 m
in

er
al

 
m

ap
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 id
en

tif
y 

th
e 

pl
ac

e 
of

 c
oa

l p
ro

du
ct

io
n 

fo
r i

nd
us

tr
ia

l u
se

 
w

ith
 fo

cu
s o

n 
So

ut
h 

A
fr

ic
a 

an
d 

C
hi

na
?
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M
EN

T
NU

M
BE

R 
OF

 
PE

RI
OD

S

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

dr
aw

 a
 m

ap
 o

f C
hi

na
 a

nd
 S

ou
th

 
A

fri
ca

 to
 in

di
ca

te
 a

re
as

 fo
r c

oa
l 

pr
od

uc
tio

n.
 

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s i
n 

di
sc

us
sio

n 
on

 th
e 

pr
ob

le
m

s f
ac

in
g 

co
al

 m
in

in
g 

in
du

str
ie

s i
n 

C
hi

na
 

an
d 

So
ut

h 
A

fri
ca

 a
nd

 re
la

te
 th

em
 to

 
Ta

nz
an

ia
.

e)
 e

xp
lo

re
 th

e 
al

te
rn

at
iv

e 
so

ur
ce

s o
f e

ne
rg

y.
i) 

U
sin

g 
ph

ot
og

ra
ph

 to
 g

ui
de

 st
ud

en
ts

 
to

 d
es

cr
ib

e 
an

 a
lte

rn
at

iv
e 

so
ur

ce
 o

f 
po

w
er

 fo
r i

nd
us

tr
ia

l d
ev

el
op

m
en

t 
lik

e 
bi

og
as

, s
ol

ar
 a

nd
 w

av
es

.
ii)

 T
he

 te
ac

he
r t

o 
in

vi
te

 g
ue

st 
sp

ea
ke

r 
to

 p
re

se
nt

 a
bo

ut
 a

lte
rn

at
iv

e 
so

ur
ce

s 
of

 p
ow

er
 li

ke
 T

PD
C

 a
nd

 M
in

ist
ry

.
iii

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
ou

tli
ne

 th
e 

im
po

rta
nc

e 
of

 u
sin

g 
al

te
rn

at
iv

e 
so

ur
ce

s o
f p

ow
er

.

• 
G

ue
st

 sp
ea

ke
r.

• 
Ph

ot
og

ra
ph

s o
n 

bi
og

as
 so

la
r 

an
d 

w
av

e 
en

er
gy

 p
ro

du
ct

io
n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

lo
re

 th
e 

al
te

rn
at

iv
e 

so
ur

ce
s 

of
 e

ne
rg

y?

f)
 i

de
nt

ify
 p

ro
bl

em
s 

ca
us

ed
 b

y 
po

w
er

 a
nd

 
fu

el
 p

ro
du

ct
io

n 
on

 th
e 

en
vi

ro
nm

en
t.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
di

sc
us

s t
he

 p
ro

bl
em

s e
xp

er
ie

nc
ed

 
fr

om
 th

e 
pr

od
uc

tio
n 

of
 fo

ss
il 

fu
el

 to
 

th
e 

en
vi

ro
nm

en
t.

ii)
 B

y 
th

e 
he

lp
 fr

om
 th

e 
sk

et
ch

 m
ap

s 
an

d 
pi

ct
ur

es
, t

he
 te

ac
he

r t
o 

gu
id

e 
th

e 
di

sc
us

sio
n 

on
 th

e 
ef

fe
ct

s o
f f

os
sil

 
fu

el
 p

ro
du

ct
io

n 
to

 th
e 

en
vi

ro
nm

en
t.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
sc

us
s t

he
 su

sta
in

ab
le

 w
ay

s o
f u

sin
g 

po
w

er
 w

ith
 fo

cu
s o

n 
pr

es
er

vi
ng

 th
e 

en
vi

ro
nm

en
t.

• 
Te

xt
s.

• 
G

eo
gr

ap
hi

ca
l m

ag
az

in
es

.
• 

Sk
et

ch
 m

ap
s.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 id
en

tif
y 

pr
ob

le
m

s c
au

se
d 

by
 p

ow
er

 a
nd

 fu
el

 
pr

od
uc

tio
n 

on
 th

e 
en

vi
ro

nm
en

t?
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5.
4 

Su
sta

in
ab

le
 M

in
in

g.
By

 th
e 

en
d 

of
 th

is 
su

b-
to

pi
c 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 e
va

lu
at

e 
th

e 
co

nt
rib

ut
io

n 
of

 m
in

in
g 

to
 th

e 
ec

on
om

ic
 

de
ve

lo
pm

en
t i

n 
Ta

nz
an

ia
.

i) 
Fo

cu
sin

g 
on

 st
at

ist
ic

s i
n 

m
in

er
al

 
pr

od
uc

tio
n 

in
 T

an
za

ni
a,

 th
e 

te
ac

he
r 

to
 g

ui
de

 st
ud

en
ts

 to
 o

ut
lin

e 
th

e 
co

nt
rib

ut
io

n 
of

 m
in

in
g 

to
 th

e 
ec

on
om

ic
 d

ev
el

op
m

en
t i

n 
Ta

nz
an

ia
.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

hi
gh

lig
ht

 th
e 

ch
al

le
ng

es
 fa

ci
ng

 
m

in
in

g 
in

 T
an

za
ni

a.
iii

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
co

m
pa

re
 th

e 
pr

ob
le

m
s f

ac
in

g 
m

in
in

g 
in

 T
an

za
ni

a 
in

 re
la

tio
n 

to
 o

th
er

 fo
ca

l 
co

un
tri

es
.

• 
St

at
ist

ic
s f

or
 m

in
er

al
 

pr
od

uc
tio

n 
in

 T
an

za
ni

a.
• 

Sa
le

s/
ex

po
rt

 d
at

a.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 e
va

lu
at

e 
th

e 
co

nt
rib

ut
io

n 
of

 m
in

in
g 

to
 

th
e 

ec
on

om
ic

 
de

ve
lo

pm
en

t i
n 

Ta
nz

an
ia

?

b)
 il

lu
st

ra
te

 m
et

ho
ds

 o
f 

m
in

er
al

 e
xt

ra
ct

io
n 

dr
aw

in
g 

ex
am

pl
es

 o
n 

pe
tr

ol
eu

m
 p

ro
du

ct
io

n 
in

 N
ig

er
ia

, p
ho

sp
ha

te
s, 

ce
m

en
t, 

go
ld

 a
nd

 ti
le

s 
in

 T
an

za
ni

a;
 c

op
pe

r i
n 

Za
m

bi
a;

 c
oa

l i
n 

C
hi

na
 

an
d 

st
ee

l i
n 

U
ni

te
d 

St
at

es
 o

f A
m

er
ic

a.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
di

sc
us

s t
he

 m
et

ho
ds

 u
se

d 
in

 m
in

er
al

 
ex

tr
ac

tio
n 

dr
aw

in
g 

ex
am

pl
es

 fr
om

 
fo

ca
l c

ou
nt

rie
s.

ii)
 G

ui
de

 st
ud

en
ts 

to
 e

xa
m

in
e 

if 
th

e 
ex

tra
ct

io
n 

pr
oc

es
s i

s e
nv

iro
nm

en
ta

l 
fri

en
dl

y 
an

d 
su

gg
es

t w
ay

s t
o 

im
pr

ov
e.

iii
) G

ui
de

 st
ud

en
ts 

to
 e

xa
m

in
e 

if 
th

e 
ex

tra
ct

io
n 

pr
oc

es
s h

as
 h

ig
he

st
 

ef
fic

ie
nc

y 
an

d 
pr

od
uc

es
 h

ig
he

st
 

re
tu

rn
s t

o 
th

e 
fo

ca
l c

ou
nt

rie
s.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 il
lu

st
ra

te
 

w
ay

s o
f m

in
er

al
 

ex
tr

ac
tio

n 
dr

aw
in

g 
ex

am
pl

es
 fr

om
 fo

ca
l 

co
un

tr
ie

s?

5.
5 

Su
sta

in
ab

le
 u

se
 o

f 
Fo

re
str

y.
By

 th
e 

en
d 

of
 th

is 
su

b-
to

pi
c 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 n
am

e 
th

e 
m

ai
n 

fo
re

st
 

pr
od

uc
ts

 a
nd

 d
es

cr
ib

e 
th

ei
r s

us
ta

in
ab

le
 u

se
.

i) 
U

sin
g 

te
xt

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 n
am

e 
m

ai
n 

fo
re

st
 

pr
od

uc
ts

 th
ey

 h
av

e 
ex

pe
rie

nc
ed

 in
 

lif
e.

• 
Pi

ct
ur

es
 o

f f
or

es
tr

y 
pr

od
uc

ts
.

• 
Te

xt
s.

• 
W

eb
 R

es
ou

rc
es

.
• 

M
ap

 o
f T

an
za

ni
a.

Is
 th

e 
st

ud
en

t a
bl

e 
to

:
- 

na
m

e 
th

e 
m

ai
n 

fo
re

st
 p

ro
du

ct
s?

- 
de

sc
rib

e 
th

e 
su

st
ai

na
bl

e 
us

e 
of

 
th

e 
m

ai
n 

fo
re

st
 

pr
od

uc
ts

?
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ii)
 B

y 
us

in
g 

pi
ct

ur
es

 o
f h

ar
ve

ste
d 

fo
re

str
y 

pr
od

uc
ts,

 th
e 

te
ac

he
r 

to
 g

ui
de

 st
ud

en
ts 

to
 d

isc
us

s t
he

 
su

sta
in

ab
le

 u
se

 o
f f

or
es

t r
es

ou
rc

es
 

an
d 

ho
w

 to
 m

an
ag

e 
th

es
e 

re
so

ur
ce

s.
iii

) U
si

ng
 te

xt
s a

nd
 w

eb
 re

so
ur

ce
s, 

th
e 

te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
di

sc
us

s 
th

e 
ef

fe
ct

s o
f d

ef
or

es
ta

tio
n 

to
 o

ur
 

liv
es

.
iv

) U
si

ng
 T

an
za

ni
an

 m
ap

, t
he

 te
ac

he
r 

to
 g

ui
de

 st
ud

en
ts 

to
 id

en
tif

y 
ar

ea
s 

af
fe

ct
ed

 m
os

t b
y 

de
fo

re
sta

tio
n 

an
d 

th
e 

as
so

ci
at

ed
 e

ffe
ct

s.

b)
 lo

ca
te

 a
re

as
 e

nd
ow

ed
 

w
ith

 v
ar

io
us

 ty
pe

s o
f 

fo
re

st
ry

 re
so

ur
ce

s i
n 

th
e 

w
or

ld
 w

ith
 e

m
ph

as
is 

to
 

Su
da

n,
 C

an
ad

a,
 G

ab
on

, 
Br

az
il 

an
d 

Ta
nz

an
ia

.

i) 
U

sin
g 

w
or

ld
 m

ap
, t

he
 te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 id
en

tif
y 

co
un

tr
ie

s 
en

do
w

ed
 w

ith
 v

ar
io

us
 fo

re
st

ry
 

re
so

ur
ce

s.
ii)

 U
sin

g 
te

xt
s a

nd
 st

at
ist

ic
al

 
in

fo
rm

at
io

n,
 th

e 
te

ac
he

r t
o 

gu
id

e 
a 

di
sc

us
sio

n 
on

 th
e 

sig
ni

fic
an

ce
 o

f 
tim

be
r t

o 
in

du
str

ia
l, 

co
m

m
er

ci
al

 a
nd

 
do

m
es

tic
 se

ct
or

.

• 
W

or
ld

 m
ap

.
• 

St
at

ist
ic

al
 in

fo
rm

at
io

n.
 

• 
Te

xt
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 lo
ca

te
 a

re
as

 
en

do
w

ed
 w

ith
 

va
rio

us
 ty

pe
s o

f 
fo

re
st

ry
 re

so
ur

ce
s i

n 
th

e 
w

or
ld

?

c)
 l

oc
at

e 
tim

be
r i

nd
us

tr
y 

in
 re

la
tio

n 
to

 m
ar

ke
t, 

po
w

er
 a

nd
 tr

an
sp

or
t i

n 
di

ffe
re

nt
 c

ou
nt

rie
s.

i) 
U

sin
g 

th
e 

di
st

rib
ut

io
n 

m
ap

 o
f t

he
 

w
or

ld
, t

he
 te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 

to
 lo

ca
te

 ti
m

be
r i

nd
us

tr
y 

an
d 

pr
ov

id
e 

re
as

on
s f

or
 su

ch
 lo

ca
tio

n.
ii)

 U
sin

g 
ex

am
pl

e 
fro

m
 fo

ca
l c

ou
nt

rie
s, 

th
e 

te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
de

sc
rib

e 
th

e 
fa

ct
or

s d
et

er
m

in
in

g 
th

e 
gr

ow
th

 a
nd

 d
ist

rib
ut

io
n 

of
 ti

m
be

r 
in

du
str

y.

W
or

ld
 m

ap
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 lo
ca

te
 ti

m
be

r 
in

du
st

ry
 in

 re
la

tio
n 

to
 m

ar
ke

t, 
po

w
er

 
an

d 
tr

an
sp

or
t i

n 
di

ffe
re

nt
 c

ou
nt

rie
s?
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d)
 e

xa
m

in
e 

pr
ob

le
m

s 
fa

ci
ng

 ti
m

be
r i

nd
us

tr
y 

an
d 

de
sc

rib
e 

th
e 

po
ss

ib
le

 so
lu

tio
n 

to
 th

ei
r 

pr
ob

le
m

s.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
di

sc
us

s t
he

 p
ro

bl
em

s f
ac

in
g 

tim
be

r 
in

du
st

ry
 in

 fo
ca

l c
ou

nt
rie

s.
ii)

 U
si

ng
 te

xt
s a

nd
 e

xp
er

ie
nc

es
 fr

om
 

stu
de

nt
s, 

th
e 

te
ac

he
r t

o 
gu

id
e 

a 
di

sc
us

sio
n 

on
 th

e 
be

st 
w

ay
 o

f 
m

an
ag

in
g 

su
sta

in
ab

le
 fo

re
str

y 
re

so
ur

ce
s.

Te
xt

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

- 
ex

am
in

e 
pr

ob
le

m
s f

ac
in

g 
tim

be
r i

nd
us

tr
y?

- 
de

sc
rib

e 
th

e 
po

ss
ib

le
 

so
lu

tio
n 

to
 th

ei
r 

pr
ob

le
m

s?

5.
6 

Su
sta

in
ab

le
 F

ish
in

g.
By

 th
e 

en
d 

of
 th

is 
su

b-
to

pi
c 

th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

 a
pp

ra
ise

 th
e 

co
nt

rib
ut

io
n 

of
 fi

sh
in

g 
in

 so
ci

al
 a

nd
 e

co
no

m
ic

 
se

ct
or

s.

i) 
U

sin
g 

te
xt

s a
nd

 w
eb

 re
so

ur
ce

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 se
ar

ch
 

on
 h

ow
 fi

sh
in

g 
pr

ac
tic

es
 is

 c
ar

rie
d 

ou
t.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

as
se

s t
he

 c
on

tri
bu

tio
n 

of
 fi

sh
in

g 
in

 
so

ci
al

 a
nd

 e
co

no
m

ic
 d

ev
el

op
m

en
t o

f 
th

e 
co

un
try

.

• 
Te

xt
s.

• 
W

eb
 R

es
ou

rc
es

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 ap

pr
ai

se
 th

e 
co

nt
rib

ut
io

n 
of

 
fis

hi
ng

 in
 so

ci
al

 a
nd

 
ec

on
om

ic
 se

ct
or

s?

b)
 p

oi
nt

 o
ut

 su
st

ai
na

bl
e 

fis
hi

ng
 m

et
ho

ds
.

i) 
U

sin
g 

ph
ot

og
ra

ph
s t

he
 te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s 
th

e 
su

st
ai

na
bl

e 
m

et
ho

ds
 o

f fi
sh

in
g.

ii)
 U

si
ng

 p
le

na
ry

 se
ss

io
n,

 th
e 

te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
m

ak
e 

pr
es

en
ta

tio
ns

 
an

d 
m

ak
e 

su
m

m
ar

ie
s.

Ph
ot

og
ra

ph
s o

n 
fis

hi
ng

 
m

et
ho

ds
.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 p
oi

nt
 o

ut
 

su
st

ai
na

bl
e 

fis
hi

ng
 

m
et

ho
ds

?

c)
 r

ev
isi

t fi
sh

 p
ro

ce
ss

in
g 

m
et

ho
ds

.
i) 

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 

br
ai

ns
to

rm
 o

n 
th

e 
m

et
ho

ds
 w

hi
ch

 
ar

e 
us

ed
 in

 fi
sh

 p
ro

ce
ss

in
g 

an
d 

th
ei

r 
pr

ob
le

m
s

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

an
al

yz
e 

th
e 

im
pr

ov
em

en
t m

et
ho

ds
 in

 
fis

h 
pr

oc
es

sin
g.

Ph
ot

og
ra

ph
s o

n 
fis

h 
pr

oc
es

sin
g 

m
et

ho
ds

.
Is

 th
e 

st
ud

en
t 

ab
le

 to
 re

vi
sit

 
fis

h 
pr

oc
es

sin
g 

m
et

ho
ds

?
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d)
 a

pp
ra

ise
 th

e 
pr

og
re

ss
 

m
ad

e 
in

 th
e 

fis
hi

ng
 

in
du

st
ry

 in
 T

an
za

ni
a 

an
d 

Ru
ss

ia
.

i) 
U

sin
g 

te
xt

s a
nd

 w
eb

 re
so

ur
ce

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 se
ar

ch
 

th
e 

pr
og

re
ss

 o
n 

fis
hi

ng
 in

 T
an

za
ni

a 
an

d 
Ru

ss
ia

.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
m

ak
e 

pl
en

ar
y 

pr
es

en
ta

tio
n 

of
 th

ei
r 

se
ar

ch
 fi

nd
in

g 
fo

r f
oc

al
 c

ou
nt

rie
s.

• 
Te

xt
s.

• 
W

eb
 R

es
ou

rc
es

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 ap

pr
ai

se
 th

e 
pr

og
re

ss
 m

ad
e 

in
 

th
e 

fis
hi

ng
 in

du
st

ry
 

in
 T

an
za

ni
a 

an
d 

Ru
ss

ia
?

e)
 h

ig
hl

ig
ht

 th
e 

w
ay

s 
to

 c
on

ta
in

 e
ffe

ct
s o

f 
un

su
st

ai
na

bl
e 

fis
hi

ng
 o

n 
th

e 
en

vi
ro

nm
en

t.

i) 
U

sin
g 

qu
es

tio
n 

an
d 

an
sw

er
s, 

th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

isc
us

s 
th

e 
un

fr
ie

nd
ly

 fi
sh

in
g 

pr
ac

tic
es

 in
 

Ta
nz

an
ia

 a
nd

 fo
ca

l c
ou

nt
rie

s.
ii)

 U
sin

g 
te

xt
s a

nd
 e

xa
m

pl
e 

of
 

un
fri

en
dl

y 
fis

hi
ng

 p
ra

ct
ic

es
, t

he
 

te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
id

en
tif

y 
th

os
e 

pr
ac

tic
es

.
iii

) T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
su

gg
es

t s
us

ta
in

ab
le

 w
ay

s o
f fi

sh
in

g 
w

ith
 fo

cu
s o

n 
en

vi
ro

nm
en

ta
l 

co
ns

er
va

tio
n.

• 
Te

xt
s.

• 
Li

st
 o

f q
ue

st
io

ns
.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 h
ig

hl
ig

ht
 

th
e 

w
ay

s t
o 

co
nt

ai
n 

eff
ec

ts
 

of
 u

ns
us

ta
in

ab
le

 
fis

hi
ng

 o
n 

th
e 

en
vi

ro
nm

en
t?

f)
 s

ug
ge

st
 h

ow
 fi

sh
 

fa
rm

in
g 

ca
n 

be
 

im
pl

em
en

te
d 

in
 th

e 
co

m
m

un
ity

.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
ex

pl
ai

n 
th

e 
be

ne
fit

s o
f fi

sh
 fa

rm
in

g 
in

 
th

e 
co

m
m

un
ity

.
ii)

 U
sin

g 
ph

ys
ic

al
 m

ap
s o

f T
an

za
ni

a,
 

th
e 

te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
hi

gh
lig

ht
 h

ow
 fi

sh
 fa

rm
in

g 
ca

n 
be

 
im

pl
em

en
te

d 
at

 sm
al

l s
ca

le
 a

nd
 a

t 
na

tio
n 

le
ve

l.

• 
A

tla
s.

• 
Ph

ys
ic

al
 m

ap
s o

f T
an

za
ni

a.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 su

gg
es

t h
ow

 fi
sh

 
fa

rm
in

g 
ca

n 
be

 
im

pl
em

en
te

d 
in

 th
e 

co
m

m
un

ity
?

5.
7 

En
vi

ro
nm

en
ta

l F
rie

nd
ly

 
To

ur
ism

s.
By

 th
e 

en
d 

of
 th

is 
su

b-
 

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
:

a)
 e

xp
la

in
 th

e 
co

nc
ep

t o
f 

to
ur

ism
s.

i) 
U

sin
g 

te
xt

s a
nd

 w
eb

 re
so

ur
ce

s, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 e
xp

la
in

 
th

e 
co

nc
ep

t o
f t

ou
ris

m
 in

 v
ar

io
us

 
ar

ea
s.

• 
To

ur
ism

 m
ag

az
in

es
.

• 
V

id
eo

 sh
ow

s. 
Is

 th
e 

st
ud

en
t 

ab
le

 to
 e

xp
la

in
 

th
e 

co
nc

ep
t o

f 
to

ur
ism

s?
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OD

S

ii)
 S

ig
ht

in
g 

Ta
nz

an
ia

 a
s e

xa
m

pl
e,

 th
e 

te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
id

en
tif

y 
th

e 
co

nd
iti

on
s f

or
 th

e 
gr

ow
th

 o
f 

to
ur

is
m

.
iii

) U
si

ng
 v

id
eo

 a
s a

 to
ol

 th
e 

te
ac

he
r 

to
 a

ss
ist

 st
ud

en
ts 

to
 re

la
te

 to
ur

ism
 

pr
ac

tic
ed

 in
 d

iff
er

en
t c

ou
nt

rie
s t

o 
Ta

nz
an

ia
.

• 
St

at
ist

ic
s o

n 
To

ur
ism

 in
 

Ta
nz

an
ia

 a
nd

 o
th

er
 fo

ca
l 

co
un

tr
ie

s.
• 

Si
te

 v
isi

ts
.

b)
 a

na
ly

ze
 th

e 
re

as
on

s 
fo

r p
ro

m
ot

in
g 

en
vi

ro
nm

en
ta

l f
rie

nd
ly

 
to

ur
ism

s.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 

us
in

g 
te

xt
s a

nd
 w

eb
 re

so
ur

ce
s t

o 
an

al
yz

e 
th

e 
re

as
on

s f
or

 p
ro

m
ot

in
g 

en
vi

ro
nm

en
ta

l f
rie

nd
ly

 to
ur

ism
s.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

co
m

pa
re

 th
e 

co
nt

rib
ut

io
n 

of
 to

ur
ism

 
in

du
str

y 
to

 o
th

er
 e

co
no

m
ic

 se
ct

or
 in

 
Ta

nz
an

ia
.

• 
Te

xt
s.

• 
W

eb
 R

es
ou

rc
es

.
Is

 th
e 

st
ud

en
t 

ab
le

 to
 a

na
ly

ze
 

th
e 

re
as

on
s 

fo
r p

ro
m

ot
in

g 
en

vi
ro

nm
en

ta
l 

fr
ie

nd
ly

 to
ur

ism
s?

c)
 e

xa
m

in
e 

th
e 

so
ci

o-
ec

on
om

ic
 si

gn
ifi

ca
nc

e 
of

 e
nv

iro
nm

en
ta

l 
fr

ie
nd

ly
 to

ur
ism

s.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 

to
 e

xa
m

in
e 

th
e 

sig
ni

fic
an

ce
 o

f 
en

vi
ro

nm
en

ta
l f

rie
nd

ly
 to

ur
ism

 
ci

tin
g 

ex
am

pl
es

 fr
om

 fo
ca

l c
ou

nt
rie

s 
an

d 
re

la
te

 th
em

 to
 T

an
za

ni
a.

ii)
 U

si
ng

 m
ag

az
in

e,
 v

id
eo

 sh
ow

s 
an

d 
to

ur
ism

 st
at

ist
ic

s, 
th

e 
te

ac
he

r 
to

 g
ui

de
 st

ud
en

ts 
to

 o
ut

lin
e 

th
e 

sig
ni

fic
an

ce
 o

f e
nv

iro
nm

en
ta

l 
fri

en
dl

y 
to

ur
ism

 to
 T

an
za

ni
a.

• 
V

id
eo

 sh
ow

s .
• 

W
eb

 re
so

ur
ce

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 e

xa
m

in
e 

th
e 

so
ci

o-
 e

co
no

m
ic

 
sig

ni
fic

an
ce

 o
f 

en
vi

ro
nm

en
ta

l 
fr

ie
nd

ly
 to

ur
ism

s?

d)
 c

om
pa

re
 th

e 
su

cc
es

s a
nd

 
lim

ita
tio

ns
 o

f t
ou

ris
m

s 
in

 T
an

za
ni

a,
 S

ou
th

 
A

fr
ic

a 
an

d 
Sw

ed
en

.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
co

m
pa

re
 su

cc
es

s a
nd

 li
m

ita
tio

ns
 o

f 
to

ur
ism

 in
 fo

ca
l c

ou
nt

rie
s.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 c
om

pa
re

 
th

e 
su

cc
es

s a
nd

 
lim

ita
tio

ns
 o

f 
to

ur
ism

s i
n 

Ta
nz

an
ia

, S
ou

th
 

A
fr

ic
a 

an
d 

Sw
ed

en
?
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ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s 
to

 a
ss

es
s t

he
 e

xp
er

ie
nc

es
 o

f 
su

cc
es

sf
ul

 c
ou

nt
rie

s i
n 

to
ur

ism
 in

 
fo

ca
l c

ou
nt

rie
s a

nd
 su

gg
es

t c
op

in
g 

m
ec

ha
ni

sm
s.

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

di
sc

us
s a

nd
 su

gg
es

t s
om

e 
so

lu
tio

ns
 

to
 th

e 
pr

ob
le

m
s f

ac
in

g 
to

ur
ism

 
in

du
str

y 
in

 T
an

za
ni

a.

5.
8 

M
an

uf
ac

tu
rin

g 
In

du
str

ie
s.

By
 th

e 
en

d 
of

 th
is 

su
b-

to
pi

c 
th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
 d

es
cr

ib
e 

ty
pe

s o
f 

m
an

uf
ac

tu
rin

g 
in

du
st

ry
.

Th
e 

te
ac

he
r t

o:
i) 

gu
id

e 
st

ud
en

ts
 to

 d
isc

us
s o

n 
th

e 
ty

pe
s o

f m
an

uf
ac

tu
rin

g 
in

du
st

rie
s.

ii)
 g

ui
de

 st
ud

en
ts 

to
 id

en
tif

y 
di

ffe
re

nt
 

m
an

uf
ac

tu
rin

g 
in

du
str

ie
s i

n 
Ta

nz
an

ia
 

an
d 

dr
aw

 a
 sk

et
ch

 m
ap

 to
 in

di
ca

te
 

th
ei

r l
oc

at
io

n.

Sk
et

ch
 m

ap
 o

f m
an

uf
ac

tu
rin

g 
in

du
st

rie
s i

n 
Ta

nz
an

ia
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
ty

pe
s 

of
 m

an
uf

ac
tu

rin
g 

in
du

st
ry

 in
 g

en
er

al
?

b)
 id

en
tif

y 
di

ffe
re

nt
 

in
du

st
rie

s a
nd

 th
ei

r 
op

er
at

io
n 

fo
cu

sin
g 

on
; 

A
irc

ra
ft 

in
 U

SA
; S

hi
p 

bu
ild

in
g 

in
 Ja

pa
n;

 S
te

el
 

ro
lli

ng
 in

 T
an

za
ni

a,
 

A
ut

om
ob

ile
s i

n 
G

er
m

an
y, 

Ea
rt

h 
M

ov
in

g 
an

d 
lo

ad
in

g 
m

ac
hi

ne
s i

n 
G

er
m

an
y 

an
d 

Te
xt

ile
 in

 
C

hi
na

.

i) 
U

sin
g 

in
du

st
ria

l d
ist

rib
ut

io
n 

m
ap

, 
th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 

to
 d

es
cr

ib
e 

th
e 

op
er

at
io

n 
of

 
m

an
uf

ac
tu

rin
g 

in
du

st
rie

s i
n 

fo
ca

l 
co

un
tr

ie
s.

ii)
 T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

de
te

rm
in

e 
th

e 
fa

ct
or

s f
or

 in
du

str
ia

l 
es

ta
bl

ish
m

en
t

iii
) T

he
 te

ac
he

r t
o 

gu
id

e 
stu

de
nt

s t
o 

dr
aw

 a
 sk

et
ch

 m
ap

 sh
ow

in
g 

th
e 

di
str

ib
ut

io
n 

of
 m

an
uf

ac
tu

rin
g 

in
du

str
ie

s i
n 

Ta
nz

an
ia

.

Sk
et

ch
 m

ap
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 id
en

tif
y 

di
ffe

re
nt

 
m

an
uf

ac
tu

rin
g 

in
du

st
rie

s a
nd

 th
ei

r 
op

er
at

io
n?
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c)
 o

ut
lin

e 
ne

ce
ss

ar
y 

fa
ct

or
s 

th
at

 h
av

e 
in

flu
en

ce
d 

th
e 

gr
ow

th
 o

f s
uc

h 
in

du
st

rie
s a

nd
 th

ei
r 

ad
ve

rs
e 

eff
ec

ts
 to

 th
e 

en
vi

ro
nm

en
t.

i) 
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
id

en
tif

y 
ne

ce
ss

ar
y 

fa
ct

or
s i

nfl
ue

nc
in

g 
th

e 
gr

ow
th

 o
f s

uc
h 

in
du

st
rie

s l
ik

e 
te

ch
no

lo
gy

, q
ua

lit
y 

la
bo

ur
, r

es
ou

rc
es

, 
m

ar
ke

ts
 c

om
pe

tit
io

n 
et

c.
ii)

 T
he

 te
ac

he
r t

o 
gu

id
e 

stu
de

nt
s t

o 
br

ai
ns

to
rm

 o
n 

th
e 

pr
ob

le
m

s f
ac

in
g 

m
an

uf
ac

tu
rin

g 
in

du
str

ie
s a

nd
 th

ei
r 

pr
os

pe
ct

s f
or

 d
iv

er
sifi

ca
tio

n.
iii

) G
ui

de
 st

ud
en

ts 
to

 d
isc

us
s t

he
 e

ffe
ct

s 
of

 m
an

uf
ac

tu
rin

g 
in

du
str

ie
s t

o 
th

e 
en

vi
ro

nm
en

t a
nd

 h
ow

 to
 m

an
ag

e 
th

em
.

St
at

ist
ic

s f
or

 p
ro

du
ct

io
n,

 sa
le

s 
an

d 
ex

po
rt

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
:

- 
ou

tli
ne

 n
ec

es
sa

ry
 

fa
ct

or
s t

ha
t 

ha
ve

 in
flu

en
ce

d 
th

e 
gr

ow
th

 o
f 

m
an

uf
ac

tu
rin

g 
in

du
st

rie
s?

- 
ou

tli
ne

 th
e 

ad
ve

rs
e 

eff
ec

ts
 o

f 
m

an
uf

ac
tu

rin
g 

in
du

st
rie

s t
o 

th
e 

en
vi

ro
nm

en
t?

d)
 a

ss
es

s t
he

 c
on

tr
ib

ut
io

n 
of

 m
an

uf
ac

tu
rin

g 
in

du
st

rie
s t

o 
so

ci
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