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Unit Overview

Background information / abstract

Explanations are ways in which we help ourselves and others to understand the world. They are an integral part of both science and religion. In this topic, pupils learn that there are different sorts of explanations corresponding to different kinds of questions. They will develop awareness of how scientists choose and accept a ‘best explanation’. Pupils will reflect on how the explanations we accept influence our attitudes and world views and are influenced by them in turn. They may conclude that the ways in which science and religion each use explanation may be mutually supportive (rather than in conflict).
Teacher support materials: background information

EXPLANATIONS
In schools we are familiar with the idea of 'subjects' which look at human experience, the world or reality from different points of view. For example pupils may learn about 'sounds' in physics as energy produced when objects vibrate. They may talk about molecules, waves, frequency and pitch. Musicians may share some of these interests, but be more concerned with instruments ('family groupings' of vibrating objects), with harmony, notation, the work of musicians, with composing, and listening to and making music. In Religious Education teachers build on the insights of physics and music, but pupils will study the use of music in worship to express faith and belief and to create mood and atmosphere.

Another useful example is the theme of 'light'. RE students may learn that for Jews, light is a symbol of the presence of God, and of goodness for Hindus. They may learn that Jesus is described by Christians as 'The Light of the World'. In Science, however, students may study the theories, properties and use of light, and may use explanations in terms of energy, electro-magnetic waves, or packages of photons.

It is as if the different subjects look through particular tinted spectacles in their descriptions and explanations of sound or of light. These perspectives are not in conflict but are complementary, contributing in different ways to our understanding and helping to make it a more complete one.

In curriculum theory philosophers and planners have asked the question 'What ought our children be taught?'  They have analysed what they variously call 'our culture', 'human experience', 'modes of reality', 'realms of meaning', 'forms of knowledge' as a basis for what pupils should learn. Each area, aspect, or form has its own questions, body of knowledge, concepts, criteria of what counts as truth and evidence. They have their own methodology, technical language, traditions, and learned community of scholars. These have informed the programmes of study we use in schools. Each of these curriculum areas has its own explanations for the phenomena or subjects of study. Some students find that the picture of a prism will illustrate the way the whole of reality may be refracted into constituent parts. The school curriculum is like a prism, demonstrating the vivid colours of the spectrum of individual subjects.

So what is an ‘explanation’?

At one level explanations are part of the everyday life of classrooms.

The Concise Oxford Dictionary says an explanation is: 

'a declaration made with a view to mutual understanding or reconciliation'.
This is helpful. In a classroom, a pupil puts up a hand saying, 'Please Miss, I don't understand’, so we use gentle, probing questions to enable us to understand which part of the topic or the process the pupil has not understood and then carefully go back over the instructions, making sure that this time, the pupil understands. Explanation is the art of making things intelligible or understandable. In this sense it is a key skill that teachers need to develop to make things clear for students.

The Cambridge Dictionary of Philosophy says:.

'Just about anything can be the object of explanation: a concept, a rule, the meaning of a word, the point of a chess move, the structure of a novel.'  

The article distinguishes between explanations of events, and of human actions. Individual events may be explained by causes. For example, when first built, the Millennium Bridge over the Thames vibrated alarmingly, so engineers examined causal explanations and built a series of pistons to smooth out the vibrations. Politicians and sociologists have been discussing possible causes of violence and substance abuse in society, suggesting that 'rap' and 'hip-hop' music and lyrics may be to blame.

The 'covering law' model of explanations is an attempt to represent the explanation in the form of a law. 'Why do bridges have expansion plates or rollers? Because all metals expand when heated, and so every bridge needs mechanisms to accommodate expansion in hot weather'. This is a form of deductive argument used in Science, and in Design Technology.

Human actions are often explained in terms of a person's intentions or beliefs. These human thoughts, feelings, and aspirations constitute a reason or explanation for what happens. These are rationalising explanations. We may give explanations for events in history or RE lessons in terms of human actions. The US war in Afghanistan may be explained in terms of certain beliefs about the threat of terrorism. The Taliban treatment of women may be explained in terms of a particular interpretation of Islamic texts. There may be sociological and psychological explanations for human actions.

Types of explanation.  There are various typologies of 'explanation' available. The DBS Key Stage 3 National Strategy Training Materials for Foundation Subjects identifies 'concepts', 'similarities and differences', 'cause and effect', 'purposes', and 'processes' as types of explanation. M. Meux  and B. O. Smith (quoted in Case Studies for Teaching and Understanding) list six types from their project on the logical dimensions of teacher behaviour:

Mechanical: how things work or the parts fit together

Causal: states of affairs cited to account for events or situations

Sequent: how something happened

Procedural: steps or operations by which result or end is attained

Teleological: things justified in terms of functions, ends, purposes and goals

Normative: asks why and expects answers in terms of definitions or characteristics, or requires rules or laws to be given as reasons.  

The Fontana Dictionary of Modern Thought lists seven different kinds of explanation:

· Deductive: conclusions follow logically from initial conditions plus laws

· Probabilistic: inferences that something is more probable

· Causal: similar to deductive, explaining cause in mechanistic terms

· Functional: What is such and such for?

· Purposive: Why a person or organisation performed an action

· Teleological: the goal-directed explanation; 'tendency to fulfill its own nature'

· Genetic: lengthy accounts of a sequence of events leading up to something 

It would be a generalisation and too simplistic to say that Science is concerned with the first four types and RE with the latter three, although there is something in that.  

Both Science and RE use the 6 'W1 questions in explanations:

Who?, What?, When?, Where?, How? And Why?

These are powerful prompts for explanation: identifying persons, defining, focusing on topics, placing in time and space, indicating process, causation and reasons.  But are there any differences in explanations in Science and Religion?

Explanations in Science and Religion

Teachers in both Science and RE use explanation in the pedagogic sense: the art of making things clear. Class rules and procedures, instructions, terms, technical language, concepts, processes, method, principles, laws, mechanisms and so on need explaining to students.  Substituting known words for technical words, using pictures, demonstrations, analogies, the skilled use of questions to probe understanding, careful structuring and scaffolding, calling on pupils to conceptualise and articulate ideas, giving time for pupil mental processing, sharing insights from linguistics, psychology, accelerated learning and brain science are all called on from time-to-time to make things clear for pupils. In this sense explanation is not subject specific, but central to both Science and RE.

However there are also subject-specific explanations in Science and RE.   There is the 'what?' of the subjects, the content or phenomena. In RE, for example, there are beliefs, worship, founders, leaders, scriptures, sacred texts, rites of passage, symbols, festivals, ethics, rituals and myths. Teachers explain the meaning, function and history of these. Symbolic actions, types of language, interpretation of religious texts, customs and behaviour, sequences of events leading up to events such as the crucifixion of Jesus, or the Hijah need explaining. There is a sense in which we need to be inside a religion to understand it more fully, but good explanation helps.

There is the 'What?' of Science too, the description, analysis, and explanation of entities and mechanisms in the natural or physical world. A typical syllabus such as Edexcel Modular Science includes: the human body's action and control; inheritance and selection; chemical patterns; chemistry in action; energy and electricity; wave’s atoms and space; food production and the environment; health and exercise; chemicals and the Earth; chemical reactions; movement and change; energy force and communication. All this content needs explanation, particularly the technical language and abstract concepts involved. But as Science teachers keep reminding us; Science is not just about content.

Scientific Method, scientific investigation, is the distinctive aspect of explanation in Science. It has been described as the disciplined procedure of observation, analysis, construction and testing of hypotheses, induction, and deductive reasoning by which explanatory models and laws are established as contrasted with other kinds of general statements. The hypothetical-deductive, the deductive-nomological confirmation and falsification (to use the technical words) are distinctive. Some naturalist, reductionist scientists claim this is the only valid form of explanation.

In RE, teachers explain the use and purpose of religious phenomena, but also how faith adherents attribute meaning and significance to the data. Pupils are taught about how beliefs and values affect actions. In the study of religious traditions, for example those to do with rites of passage, pupils reflect about religious questions rather than 'questions about religion',  These religious questions might be about such things as the existence of God and His call upon human beings, about origins, truth, destiny, purpose, and meaning, about ethical ways of behaving. Good RE helps pupils not only to recognise religious questions, but also to develop skills of evaluation.They are challenged to consider how far they agree with religious statements, and to develop an awareness of the strengths of other view points. Evaluation of truth claims may also include a consideration of logical consistency, empirical adequateness and experiential relevance, although some RE teachers might say this is going too far. These higher levels of learning need correspondingly complex explanatory skill.

We hope it is clear from this paper how important it is for teachers to have a commitment to developing skills of explanation as a teaching tool to make things clear for pupils. Secondly, we hope it is clear that each subject discipline or area of human knowledge has its own distinctive focus for explanation and that these need not necessarily be seen as conflicting, but as offering complementary views of reality.

The way in which we ask a question about something depends on the discipline from which we are viewing it. Examples are given in the worksheets that follow these notes. In addition, the different questions which might arise when looking at a piece of stained glass are offered below as an example here. 

The questions we ask affect how we see an object and the explanation we give it.  The examples used in this unit show that, though there are often many different ways of looking at something, these are not necessarily right or wrong ways, just different ways. If we were to use the same questions for everything we would miss, for example, the wonder and greatness of much in the world around us.

Different questions which might be asked when looking at a piece of stained glass:-

Questions about Religion:

1 What might be the meaning of the window?

2 What is the purpose of the Ten Commandments?

3 Why do you think some churches and synagogues show the Ten Commandments in stained glass, or on the wall ?

4 How might stained glass help people in their faith and worship? 

Religious Questions:

1 How do people know what is right and wrong?

2 What was likely to be the result of the Hebrews obeying the Commandments (Deuteronomy chapter 30 verses 1-10

3 "People need something or someone to worship". Do you agree? Give reasons for your answer, and show you have thought about other points of view. 

Scientific Questions :

1 What is the chemical formula for glass?

2 What kinds of energy travel through glass? 

3 How is it that we see colour? 

4 How is the glass supported in the window?

5 Why does the window look dull from the outside but full of colour from the inside. Think of an instance when the reverse is true.

6 What would happen if the weight of glass exceeded the strength of the wall? 

7 What might designers and builders do to solve this problem? 

8 How could an engineer avoid the problem in the first place ?

9 The glass keeps cracking in hot weather. How would you set-up an experiment to formulate a hypothesis for a design solution?

Aims of the topic

At the end of the topic most students will:

· be able to demonstrate an understanding of explanation
· be able to talk about the different kinds of focus in the subjects they study
· be able to use 6'WH' in research with some confidence
· be able to explain differences and similarities between Science and RE when looking at explanation
· support an opinion with a reason, and awareness of different viewpoints
Some will not have progressed as far but will have:

· be able to demonstrate a limited understanding of explanation
· be able to use 6'WH' in research
· be able to explain one difference and one similarity between Science and RE when looking at explanation
· express an opinion
Others will have progressed further and will:

· be able to show a clear understanding of the difference between explanation as a skill, and the particular perspectives on reality or human experience (explanations) offered by different subjects
· be able to recognise the different questions, interests, methodologies, skills and knowledge bases of the subjects they study 
· be able to use 6 'WH' in enquiry and explanation with confidence
· be able to explain with some detail the differences and similarities between Science and RE when looking at explanation
· express and support an opinion illustrated by reasons, along with an awareness of different viewpoints
Key Concepts

· 'Explanation1 as a teaching skill: the art of making things clear
· ‘Explanation': the perspectives that subject disciplines have
· Similarities and differences in explanation in Science and RE
Learning Objectives / Outcomes

· To clarify the meaning of explanation as a means of making things clear
· To enable pupils to have a clear understanding of the distinctive contribution offered by different subjects to our knowledge and understanding
· To promote an understanding of the similarities and differences between Science and RE
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