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	Overview

	This unit is written for secondary English language learners to develop the skill of explaining as a scaffold to NZ Curriculum science learning area achievement objectives.  It focuses on building topic-specific vocabulary through listening and speaking.

	Learning Outcomes
 (What do my students need to learn?)

	What are my students’ current strengths and learning needs?
Use previous assessments (e.g. vocabulary levels tests, ESOL unit standards, oral language assessments) alongside The English Language Learning Progressions (ELLP) oral language matrix to establish the level at which students are working and their current strengths and needs. The unit includes activities designed to ascertain what learners already know about the topic.  Tasks in the Science Assessment Resource Bank (ARB) could also be used for this purpose.   


	Curriculum Links
	Assessment Links

	Learning area:  English (ESOL)
	Summative assessment:
Students explain how a volcano works using a cross-section model

Students could be assessed formatively or summatively using the following ESOL unit standards:

Unit standard 17360: Participate in a conversation in a familiar context, level 2, version 4

Unit standard 15007: Understand spoken information and instructions in familiar contexts (ESOL), level 2, version 5

Unit standard 15010: Understand spoken instructions in different contexts (ESOL), level 3, version 5



	Focus:  Oral language 
	

	English: Listening and Speaking
AO L4: 
Purposes and audiences
Show an increasing understanding of how to
 shape text for different purposes and 
audiences.
Language features
Uses a range of language features 
appropriately, showing an increasing
 understanding of their effects
	

	English Language Learning Progressions:
Students will be working at ELLP stage 2, towards stage 3. 
	

	English Language Intensive Programme:  
The language features and text complexity
focused on relate most closely to ELIP stage 
2.
	

	Learning area achievement objectives:
Science: Planet Earth and Beyond
AO L5: Investigate the composition, structure, and features of the geosphere.

	Students could be formatively assessed for formatively using the following science ARB tasks related to volcanoes and volcanic eruptions:

PE 8009 (L3) 
Completing a diagram of a volcano 
PE 8027 (L3) 
Observing the stages of a volcanic eruption 
PE 7564 (L5) 
Describing aspects of a volcanic eruption
PE 8520 (L5)
Describing signs and geological events linked to volcanic eruptions
PE 8528 (L5)
Explaining ash fall depths and related problems

Summative assessment:
Students explain how a volcano works using a cross-section model


	Key Competencies: all five with particular emphasis on:
Using language, symbols and text:  to interpret and use specialised words to access  and communicate scientific explanations
Thinking:  to develop understanding, construct knowledge and reflect on their own learning


	

	Specific Learning Outcomes:
Students will be able to:
· identify the parts of a volcano
· explain the structure of a volcano
· explain the processes of a volcanic eruption
· explain how convection currents work
· identify some volcanic or igneous rocks

	Language learning outcomes  

	Key vocabulary:
ash, a cone, to cool, the core, a crater, crystals, the earth's crust, to erupt, lava, magma, magma chamber, the mantle, molten, rocks, vent, volcano





	Text features of explanations:
Structure:
logical sequencing
classification / description  followed by explanatory sequence

Language:
general nouns and noun phrases e.g.
timeless present tense e.g. cools, burn, 
relating verbs e.g. is, has
action verbs e.g. heats, flows
passive voice e.g. is forced
cohesive  devices including conjunctions showing cause /effect (e.g. because, as a result, so ), temporal relationships (e.g. first, when, then, finally) 

See also:
Features of text forms: Explanations

ELIP stage 2 sample explanation genre texts with language features  annotated: 
‘The Life Cycle of a Grasshopper’ 8(c); ‘The Beginning of Digestion’ 8(d); ‘The Water Cycle’ 14(c) ; ‘The Formation of Fossils’ 14(d)

For more complex sample explanation texts see ELIP stage 3:
Aluminium Recycling’ 3(c);‘ How do Hurricanes and Tornadoes Occur?’ 8(c) or ‘The Life Cycle of Ants’ 8(d)


	Suggested Duration 
	3-4  weeks

	Teaching and Learning 
(What do I need to know and do?)

	Teacher background reading:
Principles of effective teaching and learning for English language learners
Knapp, P. & Watkins, M. (2005) Genre, Text, Grammar.  Sydney: University of NSW
The genre of explaining , pages 125-152
NZ Curriculum Exemplars: Transactional Writing: Explanations
Schoenbach, R.et al  (2003) Apprenticing Adolescents to reading in Subject Area Classrooms  Phi Delta Kappan  pages 133-138


	Some teaching and learning resources:
· Tramline Virtual Field Trip: Volcanoes 
· How Volcanoes Work
· Volcanoes for Kids
· Rocks 


	Learning Task 1 
Expected time frame:  1-2 lessons

These learning activities are designed to activate the prior knowledge and lexis of students and to extend their topic-specific vocabulary. See activating prior knowledge for more information. A number of collaborative oral and reading vocabulary activities are included to give students many opportunities to use key vocabulary in different ways. Teachers should choose from this range of activities to suit different learner needs.

Finding out about learners’ prior knowledge
1. Activating prior knowledge  
Brainstorming
· Put pictures of volcanoes on the board e.g. from the National Geographic Adventure Magazine: Volcanoes Photo Gallery . 
· Give students one minute to write down as many words as they know about volcanoes. 
· Ask students in pairs to say their words to each other. Each student writes down any new words and explains their words to their partner, if necessary. 

Ensuring learners know the content and language learning outcomes

Share the learning outcomes with your students, for example:

· I can identify the parts of a volcano
· I understand and can use key vocabulary relating to volcanoes

Giving learners many opportunities to first notice then use new language

2. Pre-Teaching Key Vocabulary
· Write the key vocabulary (see above) over the board in random order - not in columns. Say the words to the students and ask them to repeat each word. Try to elicit the meanings from the students. 
· Ask students draw four columns in their books. See Words and Definitions table.  
· The purpose of this activity is to give students practice with sound / letter correlation. The teacher dictates the words to the students, and the students write the words in column 1. They may copy a word straight from the board once they have identified the word. 
· The students fill in the definitions for column 3 and they draw pictures or write the translation of the word in their first language in column 2. The teacher demonstrates drawing the words. 
· Note that the final column can be used for self-testing by folding over column 1). 
· The pictures, definitions and words are cut up for a matching exercise. 
· Use the Structure of a Volcano Pair Activity (Word 50KB)  as a barrier exercise. Explain to the students that the purpose of this activity is to speak together using the key vocabulary and thinking about the meaning of the key words, so they must not look at each other’s diagrams.  Students work in pairs. One is given diagram A, the other diagram B.  The partners then talk and ask each other questions to complete their incomplete diagrams.  When the diagram has been fully labelled, the students should paste it into their books 

3. Reviewing key vocabulary
· Revisit key vocabulary at the beginning of each subsequent lesson. The following strategies could  be used: 
· Vocabulary Jeopardy:  Write 7-10 of the new words on the board. Read out the definitions or draw pictures. The students write the word as they hear the definition or see the picture. Mark student answers immediately.
· Whispering game:  Divide the class into teams. Give the last person in each team a word. When the teacher says "Go", the last student whispers the word to the one in front and so on until the first in line has the word and runs up to the board and writes it. The first team with the correctly spelt word on the board gets a point. At the end the students are able to see the whole list on the board again.
· See also Vocabulary Revision Activities (Word 27KB) . 











	Learning task 2
Expected time frame:  3-4 lessons

These learning activities are designed to enable students to understand the structure of planet Earth and how convection currents work. They provide engaging opportunities for students to revisit key vocabulary in interactive contexts, so that they can understand and use these confidently.  They are also introduced to model explanation texts in oral and written contexts.

Ensuring learners know the content and language learning outcomes

Share the learning outcomes with your students, for example:

· I know how planet  Earth is structured
· I understand how convection currents work
· I can explain the structure of a volcano

Making the abstract concrete

1. Parts of a volcano

· The hard-boiled egg analogy. Use a hard-boiled egg to demonstrate the earth's core, mantle and crust. 
· Dramatised listening. The purpose of this activity is to revise the vocabulary, by giving students a keyword to listen out for. Each time they hear 'their' word, students must perform a certain action which helps to demonstrate the meaning of the word. Divide the students into groups of 2 -3 students. Demonstrate the actions to do every time they hear their key word(s). Give students the time to practise their words - one word per 2 - 3 students (depending on class size.) See the Text Action (Word 41KB) . 
· As you read the text, students must react instantly to their keywords by doing the actions. The last student to respond is 'out'. Note: an extension of this activity is to give the students a sentence to say as they do their actions. For example: Convection currents could say: "We make the magma move around." The dramatised listening activity can be repeated several times, and students can be given different keywords, so that the vocabulary and the process are well rehearsed. 
· Students are given the text to read. They highlight the words from the listening, and tick them if they know what they mean or put a cross above them if they do not know the meaning. Students must learn the words for homework. 

2. How convection currents work
· Explain that you will conduct a Practical Experiment (Word 26KB) to show the students how convection currents work. Before conducting the experiment, explain what will be done in the experiment and asks students to predict the outcome. The students draw their predictions in twos or threes on large pieces of paper, and then share their predictions with other groups. 
· Students observe the experiment and test their predictions. The teacher explains the relevance of convection currents to volcanoes in making the mantle move.
· Ask students to add the phrase 'convection currents' to their Words and Definitions table and give them a definition. 




	Providing many opportunities for academic language use with a focus on using authentic language

3. How is the earth's mantle affected by convection currents?

· Read the explanation text about the earth's mantle and convection currents. As the students listen, they write the underlined words on a blank diagram. The surface of the earth is made of plates which float on the mantle. The plates are always moving because the mantle is moving around. The mantle moves because hot mantle rises and cool mantle falls. The hottest mantle is near the core and the coolest mantle is near the crust. These movements of mantle are called convection currents. Convection currents cause the earth's plates to move so that volcanoes can happen. Volcanoes happen when the molten mantle escapes through gaps in the earth's crust.

Give the students this text as a cloze task to read and complete.
The text could also be cut up and given as a Sequencing Activity (Word 34KB) or used as a dictogloss  for revision. 

Learning task 3
Expected time frame: 2-3 lessons

These learning activities are designed to revise and synthesise student understandings about the structure of planet Earth and how convection currents work. They also enable students to identify and understand the origin of volcanic or igneous rocks.

Ensuring learners know the content and language learning outcomes

Share the learning outcomes with your students, for example:

· I can identify some volcanic rocks
· I understand how volcanic rocks are formed

How does a volcano erupt?
· Vocabulary Revision Cloze and Sequencing Activity (Word 37KB) 
· Students can write questions (and answers) to test others e.g. crosswords or question circles. 

Identifying volcanic or igneous rocks
Note: Several sets of igneous rocks need to be labelled and available for each group to work with.
· Explain that igneous rocks are rocks that come out of volcanoes. 
· Provide a set of named igneous rocks for the students to observe and feel. 
· Go over the spelling and the pronunciation of the name of each rock. 
· Explain the activity to go with the Rock Identification Chart (Word 35KB) . 
· Ask students to fill in the chart as they examine the rocks. 
Note: This chart may be used for self-assessment purposes if the students fold over the names of the rocks in the table headings and try to write the names of the rocks next to their descriptions. 
For pictures of volcanic rocks which could be used for a matching task, see Igneous Rocks or Volcanic Rock Types . 

















	
Making the abstract concrete

Experiment to show how crystals form
· Carry out the experiment below to show how crystals form with the class.

Aim: to show how crystals are formed. 
Equipment: copper sulfate, evaporating dish, ice, bunsen burner, tripod, gauze 
Method: 
1. Dissolve copper sulfate in water until no more will dissolve. 
2. Put the mixture into an evaporating dish. 
3. Heat the mixture over a bunsen burner until half of the liquid has gone. 
4. Leave it to cool on the side bench. 
5. Repeat steps 1 - 3 for some more copper sulfate and water. 
6. Leave to cool in a container of ice. 
Results: What is the difference between the crystals when you compare the two lots of copper sulfate? 
Question: Why is there a difference in the crystals? 

Learning Task 4
Expected time frame: 2-3 lessons

These learning activities are designed to further revise and embed student understanding about how a volcano works in a practical and collaborative context. An opportunity for students to evaluate and reflect upon their contribution to the group task is provided.

Planning learning tasks so that all learners are actively involved

Working in pairs or groups of 3, students make a cross-section model of a volcano. They may use electronic and print resources to guide them in this process. Explain to students that their model volcano must be cone-shaped and include at least the following: a central vent, a magma chamber, magma, lava on top.

Include opportunities for monitoring and self-evaluation

Discuss with students how they can ensure that they work effectively with their partner(s) to complete this task. The value of assigning specific group roles or tasks to ensure that all students participate should be discussed.  Explicit reference to key competencies of managing self and relating to others could be woven into this discussion.  A list of group guidelines or rubrics could also be co-constructed with students and used for self and peer evaluation upon completion of the task. 

A sample self/peer evaluation form for possible adaptation can be accessed at:
http://chnm.gmu.edu/7tah/unitdocs/unit10/lesson5/peereval.pdf 

As an alternative to making the model, especially if class time is limited, students could find and/or adapt a cross-section accessed online.  This could be incorporated into a Powerpoint for the summative assessment task below. Based on your knowledge of your students, you will need to decide whether labels can be included in the cross-section used in the summative assessment task. 





	Assessment and Evaluation
 (What is the impact of my teaching and learning?)

	Summative Assessment
Assessment Task:
Students explain how a volcano works using their model – or Powerpoint slide - as a demonstration prop. This assessment can be done as a formal presentation or in a conversational setting with a partner asking questions to guide the explanation, but each student is assessed individually. All explanations must be recorded on DVD.  Assessment schedule requirements must be clearly explained to students prior to summative assessment.  Note that this task could be differentiated for groups or classes by the inclusion or non-inclusion of labels on the volcano cross-section.

See the assessment task and schedule. 

Reflection
The teacher can view selected DVD explanations with the class to provide feedback / feedforward for students.
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