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Introduction

As a BA geography student at the University of Leeds I decided to participate in the module Workplace Co-operative Project, 2003/4, as part of my final year course.  This module aims to allow students to work in collaboration with an organisation outside of the university on a project related to the needs of the organisation and to my geography degree.

I chose to participate in a teaching placement as part of Geographers into Teaching and Campus Connect.  The teaching placement involved completing 60 hours of work in the classroom environment, keeping a reflective log of my experiences and writing an overview report on my experiences followed by a short presentation.  The large part of the module involved the design and production of this set of lesson plans/materials suitable for Key Stage 2, Year 6, covering specific areas of Unit 14: Investigating Rivers.
This resource pack contains:

· A comprehensive user guide (for use by teachers, parents, classroom assistants etc) including a break down of how to use the materials.

Please Note: all titles highlighted in green in the user guide sections are available as worksheets/materials contained in this pack.

· Lesson plans/materials covering Greenhill Primary School specified areas of Unit 14: Investigating Rivers.
As outlined by QCA guidelines; 

This unit is a ‘long’ unit.  In it children learn, through fieldwork and research about rivers and the effects they have on the landscape.  

The unit focuses on:

· The components of the water cycle

· How rivers erode, transport and deposit materials to produce particular features

· The characteristics of a river system in another part of the world (Extension)

· Lesson plans/materials include 7 lesson plans covering the stages of a river, the ways in which a river changes (erosion, transportation, deposition), river features (waterfalls, meanders and deltas) and two fact files covering the European River Rhine and the Worldwide River Nile.  Accompanying the lesson plans and fact files are two extension activities in the form of wordsearchs.
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Lesson 1 and 2 – The Stages of a River

1. Class Discussion

· Discuss with the class the three stages of a river’s course explaining the characteristics and features of each stage (see brief overview below)

· Upper Stage: young, source, steep sided v-shaped valley, interlocking spurs, small width river with fast current

Middle Stage: mature, less steep rolling hills valley, greater width of river and slower current than upper stage, few meanders, floodplain

Lower Stage: senile, mouth, flatter land, greatest width of river and slowest current, wide floodplain, levees, large meanders and ox bow lakes

· Accompany discussion with diagram and/or images of each stage of the river

2. Individual Pupil Work

· Complete worksheet ‘The Three Stages of a River’ and / or ‘The Stages of a River.  Missing Words’
3. Class Discussion

· Discuss the work completed on the worksheet

· Ask class to explain the different stages of a rivers course

4. Extension / Homework Activities

· Ask children to draw the course of a river (in the style of a field sketch) highlighting the three stages and labelling features where appropriate.

· Ask children to write imaginatively about one stage of the river, for example they could write a descriptive piece or poem about visiting the upper stage of a river and detail what they saw, heard, felt and smelt.
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The Three Stages of a River
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Stage 1 – The U____________S_____________
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Stage 2 – The M______________S______________
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Stage 3 – The L_____________S_______________
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The Stages of a River

Missing Words



User Guide

Lesson 3 and 4 – The Ways a River Changes - River Processes

1. Class Discussion

· Discuss previous work on the three stages of a river (see Lesson 1 and 2) and relate directly to how a river changes shape through erosion, transportation and deposition

· Explain the terms erosion, transportation and deposition using pictures/images to illustrate there ability to change a river

2. Individual Pupil Work

· Complete worksheet ‘River Processes Match Up’ OR ‘The Ways a River Changes - River Processes’.  These two worksheets overlap information so choose whichever one is most appropriate.

3. Class Discussion

· Ask children follow up questions to ensure their understanding such as ‘what is erosion?’, ‘what river features does deposition create?’

4. Extension / Homework Activities

· Complete either worksheet ‘River Processes Match Up’ OR ‘The Ways a River Changes - River Processes’, whichever was not completed in class time.

· Complete the ‘River Wordsearch’ worksheet 


Lesson 3 – River Processes Match Up

The following boxes contain either a river process word or definition.

Match each of the words to the correct definition by drawing an arrow linking the two boxes together.





  

Now answer the following questions

1.  Name two kinds of material that a river erodes?

2. Name one way in which a river transports material.

3. When a river deposits material does it drop off the heaviest or the lightest material first?

Lesson 4 – The Ways a River Changes 

          River Processes 

The following table contains information about three river processes that can make a river change throughout its course.

Fill in the blank spaces to complete the table

	RIVER PROCESS


	EROSION
	TRANSPORTATION
	DEPOSITION



	WHAT IT MEANS (definition)


	how a river wears materials away


	how a river_________ materials away
	how a river puts down or drops off materials

	HOW THE PROCESS WORKS


	erodes the riverbank and riverbed using materials such as_________ , stones and silt in river water as a liquid sandpaper


	carries material down the river in three ways:

1. bedload

2. _____________

3. suspension
	when the river starts flowing at a _________ speed the river deposits or drops off its _____________ load of material first

	WHAT RIVER FEATURES IT CAN PRODUCE


	1. ___________

2. meanders


	none
	1. _____________

2. deltas

3. _____________

	AT WHAT STAGE OF THE RIVER IT OCCURS 
	1. __________

2. middle


	1. upper

2. middle
	1. middle 

2. _______
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Lesson 5, 6, 7 – River Features 

1. Class Discussion

· Go over previous work (see lessons 3 and 4) on the ways in which a river changes: erosion, transportation and deposition.

· Relate the above directly into the fact that they can produce particular river features such as erosion creates a waterfall and deposition creates a delta and both processes together create a meander bend in a river.

· Go over each feature (waterfalls, meanders, deltas) individually noting how each was formed and at what stage of the river they were formed.

· Use visuals such as diagrams of the creation of particular river features and photos of the actual feature to illustrate to the class what something looks like as a diagram and in reality.

2. Individual Pupil Work

· Complete all or a selection of the worksheets: ‘Waterfalls’, ‘River Bends’ and ‘Deltas’.

3. Class Discussion

· Go over what has been completed on the worksheet asking questions to ensure understanding etc, often good to ask for explanations in the pupils own words of how a feature is produced

4. Extension / Homework Activities

· Ask pupils to write imaginatively (short story, poem) about a particular feature………

· Ask the pupils to draw / paint / colour one of the features they have studied or to create a tourist poster for a famous waterfall such as Niagara Falls.


Waterfalls



Instructions

· On the diagram colour the river blue, the pebbles and stones gray, the hard rock purple and the soft rock brown.

· Draw three arrows on the diagram



to show the direction that the river is flowing in 

write the word EROSION on the diagram where you think rock or materials are being worn away. 

River Bends



Instructions

On the diagram opposite of a meandering river do the following

· label one inside bend
· label one outside bend

· draw where erosion occurs using the colour red
· draw where deposition occurs using the colour green
· using an arrow draw where the fast flowing water is on the river bends

The diagram opposite shows the cross-section of a river bend.  
· colour where erosion occurs red
· colour where deposition occurs green



Deltas 



1. A delta is formed by which of the following processes?

(a) Erosion

(b) Deposition

(c) Transportation

2. A delta is formed by the material that is dropped off by a river at its mouth.  What kind of material is it?

(a) Sand and silt

(b) Sediment and mud

(c) Both of the above (a) and (b)

3. When a river drops off the material at its mouth to form a delta, which material is dropped off first?

(a) Lightest

(b) Heaviest

(c) Either

4. Label the following two diagrams as either a fan-shaped or a bird’s-foot delta.

                                   (a)_________________________
                 (b)__________________________
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River Rhine and River Nile Fact Files

The following European River Rhine and Worldwide River Nile Fact Files can be used as an information pack for use in the extension section of Unit 14: Investigating Rivers.

A project could be developed around these fact files in which the pupils must produce a project which includes certain key items such as where the river is, how long it is, the main uses of the river, etc etc

The following methods of displaying information within the pupils project could be encouraged:

· Poster

· Spider diagram

· Advantages / Disadvantages table

· Imaginative writing

· Drawing of diagrams

· Drawing of pictures 

· Tracing map 

The pages of the fact files would benefit from being laminated so that the quality does not deteriorate with use in the classroom

The River Rhine Fact File pages covering ‘The River’s Course (Map)’ and the ‘Uses of the River Rhine’ would benefit greatly from being enlarged to A3 size for use in classroom. 

RIVER RHINE FACT FILE


KEY FACTS

	Continent


	Europe

	Countries it flows through
	Germany, Switzerland, France, Netherlands



	Main cities it flows through


	Basle, Strasbourg, Mannheim, Frankfurt, Cologne, Dusseldorf, Nijmegen, Rotterdam



	Length


	1,300 km

	Number of tributaries


	2 (the Mosel River and the Ruhr River)

	Source


	Saint Gottard Mountains, Switzerland

	Mouth


	Rotterdam, The North Sea






POLLUTION OF THE RIVER RHINE
Many years ago the River Rhine was heavily polluted.



The sources of this pollution were:

· Industry – toxic waste produced by the factories and industries located on the banks of the river were pumped straight into the river

· Domestic – waste from households such as soap, detergent, sewage and garbage drained into or put directly into the river

· Agriculture – the fertilizers that farmers put on their crops to make them grow better produce toxic and harmful chemicals that are washed into the river from farmland located on the river’s banks.

The environmental effects of these pollutants are huge and directly polluted the River Rhine, its surrounding land and the North Sea into which it flows.  

The direct effects of pollution are:

· Fish are killed

· Birds which eat the fish are killed

· Water plants can no longer survive, they die

· The water is unsafe for drinking 

· The water is unsafe to swim in

In recent years increased environmental awareness means that people have noticed the negative effects of pollution and have tried to stop or cut down on activities that pollute the river.

An example of this is the Rhine Action Programme (RAP), which checks the pollution levels of the water in the River Rhine.

RIVER NILE FACT FILE 
KEY FACTS

	Continent


	Africa

	Countries it flows through
	Egypt, Ethiopia, Sudan, Burundi



	Main cities it flows through


	Cairo, Khartoum



	Length


	6670 km

	Number of tributaries


	2 (the Blue Nile and the White Nile)

	Source


	Burundi, Africa

	Mouth


	Egypt into the Mediterranean Sea


MAP OF THE RIVER NILE’S COURSE


The River Nile’s Course

· Source – The White Nile in Burundi, Africa

· Starts as a small mountain stream called the River Kagera and flows through Lake Victoria (largest in Africa) then through deserts and swamps

· Then joins the Blue Nile at Khartoum, Sudan

· Next it flows through its middle and lower stages of its course 

· Finally it splits into channels at its mouth forming a delta at its meeting point with the Mediterranean Sea
THE RIVER NILE’S TRIBUTARIES
The River Nile has two tributaries: The White Nile and The Blue Nile
 











THE RIVER NILE DELTA



This map shows the River Nile and its large delta.

Notice the fan shape of the distributaries which make up the delta.

Settlements on the River Nile delta include the cities Alexandria, Port Said and Cairo. 

This aerial photograph is taken from above.

It might have been photographed in the air by someone in a helicopter or aeroplane or by a satellite camera.

It shows very clearly the fan-shape of the River Nile delta.


River Wordsearch

How many river related words from the list below can you find hidden in the grid? 

	R
	I
	V
	E
	R
	A
	Q
	R
	E
	E
	W
	D
	A
	O
	L
	D
	E
	B
	L
	S

	A
	G
	H
	D
	R
	G
	R
	T
	Y
	U
	W
	S
	D
	F
	G
	H
	J
	K
	K
	U

	S
	R
	J
	E
	B
	C
	V
	B
	N
	N
	T
	A
	R
	C
	T
	Y
	U
	N
	M
	S

	T
	C
	R
	E
	W
	E
	R
	T
	O
	A
	N
	S
	T
	N
	D
	F
	A
	T
	H
	P

	Y
	G
	N
	T
	H
	Y
	O
	I
	J
	I
	Y
	U
	I
	E
	O
	L
	C
	V
	B
	E

	W
	V
	E
	W
	Q
	V
	T
	L
	A
	T
	W
	X
	E
	T
	R
	K
	M
	N
	P
	N

	E
	R
	M
	U
	Y
	U
	T
	L
	E
	R
	D
	K
	E
	Z
	M
	F
	W
	N
	H
	S

	L
	I
	E
	N
	L
	P
	P
	E
	T
	F
	G
	Z
	F
	A
	T
	R
	A
	B
	M
	I

	R
	S
	M
	O
	A
	D
	I
	D
	E
	C
	R
	U
	O
	S
	C
	T
	I
	L
	E
	O

	E
	T
	S
	H
	O
	H
	E
	S
	E
	F
	U
	B
	N
	I
	E
	D
	R
	L
	L
	N

	D
	H
	U
	O
	H
	D
	F
	A
	I
	O
	U
	Y
	N
	C
	T
	A
	I
	N
	H
	A

	N
	N
	L
	I
	J
	G
	Y
	Q
	W
	A
	P
	O
	L
	I
	U
	D
	Y
	T
	R
	L

	A
	F
	N
	M
	L
	K
	T
	A
	S
	U
	W
	E
	E
	J
	K
	L
	O
	N
	I
	I

	E
	B
	V
	L
	C
	Y
	X
	Z
	A
	S
	D
	F
	N
	H
	G
	O
	P
	O
	G
	E

	M
	I
	D
	D
	L
	E
	S
	T
	A
	G
	E
	Q
	N
	W
	E
	R
	T
	I
	Y
	U

	S
	O
	C
	L
	B
	R
	D
	G
	F
	H
	I
	B
	A
	Y
	R
	A
	U
	T
	S
	E

	I
	Y
	N
	O
	Z
	A
	E
	P
	A
	E
	D
	N
	H
	C
	O
	L
	B
	I
	A
	G

	T
	W
	V
	R
	O
	T
	R
	T
	O
	J
	H
	I
	C
	K
	N
	M
	O
	S
	P
	A

	A
	Y
	E
	N
	H
	A
	L
	U
	F
	F
	G
	S
	T
	H
	I
	O
	R
	O
	Q
	T

	T
	E
	C
	I
	R
	E
	U
	P
	P
	E
	R
	S
	T
	A
	G
	E
	U
	P
	N
	S

	P
	G
	X
	D
	D
	W
	E
	O
	E
	V
	O
	U
	O
	P
	T
	O
	S
	E
	M
	R

	L
	M
	A
	B
	N
	J
	C
	D
	O
	E
	B
	F
	L
	G
	T
	H
	E
	D
	L
	E

	T
	R
	A
	N
	S
	P
	O
	R
	T
	A
	T
	I
	O
	N
	A
	I
	C
	J
	K
	W

	E
	Q
	G
	W
	A
	T
	Y
	R
	M
	L
	A
	E
	I
	T
	A
	T
	N
	G
	L
	O

	R
	T
	Y
	N
	O
	I
	S
	O
	R
	E
	A
	N
	L
	O
	O
	R
	B
	V
	K
	L

	T
	H
	A
	M
	O
	U
	T
	H
	D
	T
	R
	P
	H
	G
	F
	D
	E
	H
	D
	R


RIVER


FLOODPLAIN

MEANDER

UPPERSTAGE

EROSION


TRANSPORTATION

MIDDLESTAGE

DEPOSITION


DELTA

LOWERSTAGE

WATERFALL

SOLUTION

SOURCE


SUSPENSION

BEDLOAD

MOUTH


ESTUARY


CHANNEL




Rivers of the World Wordsearch

How many world rivers shown in the list below can you find hidden in the grid? 

	Q
	W
	M
	E
	K
	O
	N
	G
	R
	M
	S
	R
	E
	B
	U
	N
	A
	D
	E
	Y

	R
	E
	Q
	D
	R
	T
	Y
	U
	G
	E
	A
	R
	T
	I
	Y
	J
	G
	F
	G
	U

	D
	R
	L
	F
	E
	H
	K
	J
	I
	R
	G
	R
	Y
	O
	T
	K
	F
	V
	H
	J

	C
	T
	Y
	E
	L
	L
	O
	W
	A
	C
	C
	T
	H
	P
	M
	L
	D
	M
	Q
	W

	V
	Y
	K
	G
	N
	I
	L
	E
	I
	G
	I
	Y
	N
	I
	R
	P
	S
	E
	O
	E

	F
	U
	J
	H
	Q
	W
	L
	L
	V
	A
	R
	U
	S
	L
	R
	O
	A
	N
	R
	R

	R
	I
	H
	E
	U
	P
	H
	R
	A
	T
	E
	S
	B
	G
	E
	I
	Z
	I
	Y
	U

	T
	O
	Y
	J
	F
	A
	L
	I
	E
	Y
	I
	I
	C
	C
	W
	U
	X
	G
	O
	I

	G
	P
	T
	K
	G
	S
	G
	G
	M
	S
	O
	O
	D
	O
	S
	Y
	C
	E
	P
	L

	B
	L
	E
	L
	H
	E
	I
	H
	S
	O
	H
	P
	S
	N
	D
	T
	V
	R
	J
	K

	N
	K
	B
	M
	J
	A
	P
	I
	I
	O
	J
	L
	A
	G
	F
	E
	B
	H
	G
	F

	H
	J
	L
	N
	I
	N
	P
	H
	E
	T
	E
	K
	W
	O
	G
	R
	R
	A
	S
	D

	Y
	H
	E
	B
	U
	P
	T
	V
	A
	S
	E
	J
	Z
	H
	J
	E
	N
	I
	X
	V

	U
	G
	R
	V
	I
	D
	X
	X
	Y
	H
	E
	A
	N
	A
	R
	A
	P
	D
	O
	B

	J
	F
	N
	C
	Y
	A
	S
	C
	O
	B
	Y
	M
	X
	O
	K
	W
	M
	F
	G
	L

	M
	D
	B
	X
	T
	N
	N
	N
	O
	A
	B
	H
	A
	L
	L
	Q
	A
	S
	H
	J

	F
	O
	R
	T
	H
	E
	O
	G
	H
	L
	A
	H
	C
	H
	M
	A
	S
	E
	L
	K

	K
	D
	V
	Q
	R
	H
	R
	A
	B
	Y
	O
	G
	V
	K
	T
	S
	Q
	G
	P
	O

	L
	S
	Z
	A
	F
	W
	Y
	E
	H
	Y
	E
	R
	B
	J
	N
	D
	W
	N
	E
	I

	P
	A
	C
	Z
	V
	A
	Z
	S
	P
	A
	R
	F
	A
	N
	B
	F
	E
	A
	R
	U

	O
	S
	D
	X
	C
	T
	B
	M
	I
	O
	G
	D
	V
	D
	E
	G
	R
	G
	T
	Y

	A
	A
	S
	S
	G
	Y
	V
	U
	S
	E
	O
	S
	X
	C
	O
	C
	V
	B
	N
	M

	S
	X
	A
	N
	D
	I
	O
	C
	A
	L
	G
	A
	M
	L
	K
	J
	H
	G
	F
	D

	F
	V
	A
	W
	E
	L
	E
	R
	T
	Y
	U
	I
	O
	B
	V
	V
	O
	L
	G
	A

	N
	Y
	N
	M
	Q
	W
	N
	O
	Z
	A
	M
	A
	N
	A
	H
	G
	F
	A
	S
	Q


DANUBE


NILE



AMAZON

FORTH


GANGES


COLORADO

ELBE



CONGO


YELLOW

MISSISSIPPI


YANGTZE


MEKONG

NIGER


VOLGA


EUPHRATES

PARANA


LOIRE



THAMES
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Answers
Lesson 1 – The Three Stages of a River

1. river, steep slopes

2. river, floodplain, less steep slopes

3. undulating slopes, floodplain, levees, river

Lesson 2 – The Stages of a River.  Missing words

Source, three, upper, lower, v-shaped, fast, middle, floodplain, slower, slowly, meanders, levee, sea

Lesson 3 – River Processes Match Up

Erosion - wearing away of material

Transportation - carrying of material

Deposition - dropping off/putting down material

1. silt/mud/sand/rocks/riverbank/riverbed

2. suspension/solution/bedrock (rolling)

3. heaviest deposited first

Lesson 4 – The Ways a River Changes - River Processes

	RIVER PROCESS


	EROSION
	TRANSPORTATION
	DEPOSITION



	WHAT IT MEANS (definition) 
	how a river wears materials away
	how a river carries materials away
	how a river puts down or drops off materials

	HOW THE PROCESS WORKS


	erodes the riverbank and riverbed using materials such as rocks, stones and silt in river water as a liquid sandpaper
	carries material down the river in three ways:

1. bedload

2. solution

3. suspension
	When the river starts flowing at a slow speed the river deposits or drops off its heaviest load of material first

	WHAT RIVER FEATURES IT CAN PRODUCE
	1. waterfall

2. meanders
	none
	1. floodplain

2. deltas

3. levees

	AT WHAT STAGE OF THE RIVER IT OCCURS 
	1. upper

2. middle
	1. upper

2. middle
	1. middle 

2. lower


Lesson 5 – Waterfalls

Should be coloured and annotated as appropriate

EROSION label should be placed at the bottom of the plunge pool where water impacts from fall.

Lesson 6 – River Bends

Should be coloured and annotated as appropriate

Lesson 7 – Deltas

1.(b), 2.(c), 3.(b), 4.(a) bird’s-foot, (b) fan shaped
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EROSION





a process in which a river wears away material from its river banks or river bed





a process in which a river puts down or drops off materials





TRANSPORTATION





a process in which a river carries materials away





DEPOSITION








A river flows from its ______________ to its mouth and it can be described as having _______________stages.  These stages are called the ______________stage, middle stage and _____________ stage.  








The upper stage of a river is found in a ________________valley.  The river is not very wide at this stage.  The river is ____________ flowing and follows a steeply sloping and twisted path down through the valley.  








The ____________ stage of a river flows down a less steep path than in its upper stage.  It flows through a flat valley floor called a _________________.  The river is wider and flows at a ___________ speed than in its upper stage. At this stage the river begins to bend, this is called a meander.








When the river reaches its lower stage it flows down almost flat land.  It has a broad and flat floodplain.  The river is very wide and flows very ______________.  The river flows widely from side to side creating large bends called _________________.  








When a river floods the water spills out over the floodplain and sand and silt carried by the water may settle close to the river.  The sand and silt build up at the side of the river forming a pile or bank of sand and silt called a ______________.  These are found in the lower stage of the river.








A river ends when it meets the __________.  Here it may flow into an estuary.





Using the words below fill in the missing words in the following sentences.





v-shaped		middle		slowly		source





slower	meanders			upper		three	





levee		sea		fast		floodplain		lower	





Label the diagrams of the river stages below then colour them.








 





If you were to follow a river from its source to its mouth you would find that it changes in both size and shape.





These changes in the river can be described as three different stages.  These are the upper stage, middle stage and lower stage.





The diagram below is of a waterfall which is a river feature found in the upper stage of a river’s course.





Most rivers follow a winding path made of bends and loops of different sizes.  These river bends are called meanders and occur in the middle and lower stages of a river’s course.








Direction of water flow





Inside bend





Outside bend





A delta is a river feature formed at the mouth of a river when it meets the sea or a lake.





Answer the following questions about deltas.





Outside bend





River Rhine


Unusual Facts





Rhine from the word Renos meaning ‘raging flow’





Longest river in Western Europe





River Nile’s Tributaries





River used to meander in lower course but it has been artificially straightened into canals





In the Netherlands parts of the land flooded by the river have been reclaimed for farming





The White Nile





Source is found in  Burundi in the East African Rift valley





The Blue Nile





Source is found in Ethiopian Highlands





Discovered in 1613 by Spanish explorer called Pedro Paez





Provides an even release of water to the River Nile throughout each year because it is located on swampy land which acts like a sponge soaking up the water from storms





Discovered in 1860 by English explorer called John Speke





Provides a large volume of water to the River Nile because it is located in the Ethiopian Highlands, which have a rainy season in April each year.








The River Nile flows into the Mediterranean Sea at its mouth.





It has a large delta with many channels called distributaries.





The River Nile delta is an example of a fan-shaped delta.
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