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Topic 1
Organising Subject Knowledge: Knowledge Structures
Key concepts to learn

Concept 1: Subject knowledge is not simply facts but organised relationships.

Concept 2: Knowledge structures are one way of organising subject knowledge.

Concept 3: Knowledge structures (such as classification, cause-effect, comparison-contrast) are core thinking skills that apply across all subjects in the school curriculum and across different languages and cultures.

Concept 4: Knowledge structures can be represented in graphic forms (such as tree diagrams, flow-charts, tables).

Concept 5: Knowledge structures can be more fully represented in extended language (i.e. a full text, but not just words or graphics).  In fact, language is almost the only means we have to represent knowledge structures (and thinking) in full.

Lecture: Knowledge structures and graphics 
Knowledge Structures 
Subject content knowledge is more than simply discrete facts.  Subject knowledge (and human knowledge) is about how facts and information are related to and associated with each other.  Subject knowledge is about how facts and information are organised and structured in meaningful ways.  We can only make sense of the world around us if we can work out the relationships between discrete facts and objects.  Subject knowledge involves knowledge relationships, not just facts.  Knowing something involves understanding the associations and relationships between discrete facts and information.  There are different ways in which discrete facts and information are related to each other.  There are different terms used to refer to these ways, such as:

· cognitive processes

· conceptual processes/structures

· schema/schemata

· information structures

· knowledge structures

We are going to use the term “knowledge structures”.  There are also different ways of organising and naming knowledge structures.  Some of the commonly recognised ways are:
· definition

· classification (through definition, description, exemplification etc.)
· sequence (e.g. processes, cycles, recounts)
· description (of properties, functions, structures, location, measurement etc.)

· cause and effect

· comparison and contrast

· evaluation (reasoned and informed judgment, criticism, argument, justification, recommendation etc.)
· hypothesis (reasoned and informed prediction, guesses etc.) 
Knowledge structures are also not discrete structures on their own but they are related to each other.  For example, within comparison and contrast, we can be explaining the cause-effect relationships within Object A and Object B.  We often find the use of description and exemplification within classification, but description can also stand on its own as a knowledge structure.  Human knowledge is so complicated that it is not surprising that any way of organising knowledge will not provide a simple picture.  An entity / an object / a piece of information etc. is always related to many other things in many different ways.  Despite the complexity of the relationships, it is still useful to explore how knowledge is organised in the subject disciplines.  An awareness of this will be useful to subject teachers for helping their students understand what they need to learn in a more in-depth and meaningful way.  

Now, think about what you have heard so far about “knowledge structures” with reference to what you know about “concepts” in your own subject.  How do you understand the term “concepts” in your subject?  How would you explain the relationship between concepts and knowledge structures?  
Special features of knowledge structures

From what we have been discussing, we can see that knowledge structures have the following features:

1. Knowledge structures are ways of organising and structuring knowledge.  Learners have to understand how knowledge is structured i.e. the relationships between ideas / facts in order to learn.  They cannot just learn about individual discrete facts without understanding how they are related to each other.  Knowledge structures are, in fact, core thinking and organising skills.  They represent ways in which human beings put order and meaning into things in the world around us.
2. Knowledge structures can be applied across the curriculum. For example, the concept of a “sequence” can be used in many subjects:

· Mathematics: a mathematical procedure

· Science: a scientific experiment

· History: a sequence of historical events

· Geography: a cycle of events in natural phenomena (e.g. weather)

· Literature: a sequence of imaginary events (story)

3. Knowledge structures are also cross-cultural. They can be transferred across cultures and languages. If a student has a concept of “sequence” through their first language learning at the primary level, the concept can be transferred to assist learning through a second language.  Knowledge structures are therefore a source of very useful support for students learning through a second language, such as English in Hong Kong.
4. There are graphic representations of many of the knowledge structures. These graphic representations provide students with visual help to understanding the structures represented.  They provide an easier access than language representations to support students’ understanding.  Visual representations are easier to understand than language representations, especially in a second language.  They can also be used as support for students’ language production.  See the next page for some examples of graphics.  
5. Each knowledge structure has its related language forms and text structures.  For example, when we classify, we have to use certain language forms to classify.  So, we can talk about the language of classification, the language of cause-effect, the language of comparison-contrast etc.  Knowledge structures can therefore serve as a link between content knowledge and the language used to represent the knowledge, as shown in the diagram below.

Content-Language Relationship

content ( knowledge structures ( language

In order to represent the knowledge relationships in knowledge structures, we have to use language at an extended text level.  Only an extended text can represent and express the relationships between ideas / facts.  Just words and just sentences cannot.  When language is used to represent knowledge relationships in knowledge structures, individual words have to be organised and related to each other to form a structure as well.  We call this a text structure.  This means that not only knowledge has to be organised, language also has to be organised to (re-)present knowledge.
It is useful to develop students’ awareness and understanding of knowledge structures as part of their learning in the subject areas.  It is also helpful to students if they can be explicitly taught how particular language forms and text structures are used to represent knowledge in different knowledge structures.  This is the language of the academic subject discipline that subject teachers know but English teachers do not.  We will look into the related language forms of different knowledge structures in the next topic.
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Examples of language forms in different knowledge structures: Content-obligatory language of knowledge structures 
The following are some examples of language forms of different knowledge structures.  These language forms can be considered the content-obligatory language of the knowledge structures i.e. they are essential to representing the knowledge structures.
Write down the knowledge structure each box of language represents.

	

	1. Noun phrase + BE + noun/adjectival/prepositional phrase

· Mount Everest is the highest mountain.

· The Nile is 4145 miles long.

· Hong Kong is on the southeast coast of China.
2. There + BE + noun phrase

· There are markings on the container.

3. Noun phrase + HAVE + noun phrase

· A snail has two pairs of feelers.

4. Relative pronouns 

· who, which

5. Adjectives/adjectival phrases

6. Possessive pronouns 

· its, their

7. Prepositions/prepositional phrases of place

· at, above, below, between, in the south of, to the north of, on the coast of

8. Quantifiers 

· some, many

9. Demonstratives 

· this, these

10. Verb phrases 

· is made of, is made up of, is used for/to, is situated at

11. Frequency adverbs 

· always, often, never, usually

12. Adverbs of degree 

· relatively, extremely, slightly, quite

13. Phrases of probability

· It is certain/likely/probably/possible that



	

	1. Adjectives of opinions 

· good, bad, right, wrong, satisfactory, unsatisfactory
2. Verbs of preferences and opinions 

· like, dislike, approve, disapprove, prefer, think
3. Adverbs 

· enough, too


	

	1. Verbs of class membership

· BE, HAVE, contain, include, consist of, comprise (active voice)

· BE classified/grouped/divided/arranged/categorised into (passive voice)

· BE classified/grouped/categorised/classed as (passive voice)

2. Species nouns

· kinds, types, categories, classes, groups
3. Frequency adverbs

· always, never, mostly, often, usually
4. Possessives

· his, her, their, its
5. Quantifiers

· some, many, several, a number of
6. Relative pronouns

· who, which, that
Examples of sentence patterns
1. Classifying from general to specific

· Matter is classified into 3 types.
· Matter is classified as solid, liquid, gas.
· There are 3 types of matter.
2. Classifying from specific to general

· Oxygen is classified as a gas.
· Oxygen is a type/kind/form of gas.



	

	1. Defining verbs

· BE, means, is called, is known/defined as
2. General class nouns

· person, instrument, method
3. Relative pronouns 

· who, which, that
4. Defining relative clauses

· Gravity is a force which attracts objects towards the centre of the earth.
5. Verb phrases 

· is used for/to, is made of
Examples of sentence patterns
1. term = general class + specific characteristics

· A barometer is an instrument that measures air pressure.
2. term = specific characteristics + general class

· A triangle is a three-sided plane figure.


	

	1. Passive voice

2. Imperatives

3. Active verbs/verbs of action

4. Sequence connectives

· first, then, next, finally, in turn, during, after, before, earlier, later

5. Connectives of purpose 

· to, in order to, so as to, so that

6. Connectives of time 

· when, after, before

7. Prepositions/prepositional phrases of space and time 

· at, about, around, towards, on, over, between




	

	1. Verbs of causes 

· cause, result in, produce, bring about, lead to
2. Causal connectives 

· so that, because (of), so, therefore, since, as, as a result, consequently 
3. Subordinate clauses (indicated by when, because, if, as, so that)

4. Verb phrases 

· is due to, is a result of
5. Adverbs of frequency 

· generally, usually, often, seldom, never
6. Adverbs of certainty 

· certainly, probably, likely, possibly, unlikely
7. Demonstratives and article 

· this, these, the


	

	1. Conditionals 

· if...then
2. Modals of probability 

· can, could, may, might, ought to, should, would
3. Verb phrases 

· result in, is due to 
4. Adverbs of certainty 

· probably, likely, perhaps, maybe
5. Verbs of hypothesising 

· think, doubt, believe, assume
6. Connectives of conditions 

· unless, even if, whether...or
7. Phrases of probability

· It is probable/likely/possible/impossible/unlikely that


	

	1. Additive connectives 

· and, both, also, furthermore, in addition
2. Adversative connectives 

· however, whereas, but, although
3. Comparatives and superlatives 

· -er, -est
4. Phrases of comparison

· similar to, different from, as...as, the same as, more/less than, like



	

	1. Connectives 

· For example, For instance
2. Verbs 

· exemplify, illustrate
3. Prepositions

· such as, like
4. Other phrases 

· is a/an case/example/instance of



Workshop:  Knowledge structures in science 
Work in groups of 3.  Think of the different topics in the science curriculum at different levels.  Complete the table below.


	Content objectives
Students should be able to (use an assessable verb to start each one below):
	Knowledge structures 
	Graphics 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Choose a topic / sub-topic that last one (double) lesson, from the above or from other areas of the science curriculum, to work for your assignment and microteaching.

Work out the content objectives and knowledge structure(s) for your topic.
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