4.3 Introduction to Differentiated learning
Planning for the effective learning of all students is a complex and creative task. 

The design of teaching and learning to meet the diverse learning needs of a class group is a key feature of the professional role of the teacher. 

Differentiation is often one of the most challenging and technically demanding tasks associated with pedagogy. 

While for many teachers, this design process is almost intuitive its sustained application demands professional skill and considerable personal energy on the part of teachers.

The term ‘differentiation’ refers to the method whereby the teacher varies content, activities, methodology and resources when taking into account the range of interests, needs and experience of the students. 

It is a process that allows for variation in, for example, pace, amount, content, level and method of curriculum presentation to ensure that learning experiences are appropriate for all students. 

Differentiation applies to all effective teaching but is particularly important in meeting the challenges of those with special educational needs. 

Differentiation is essential when planning curriculum for students with mild general learning disabilities, as these students have individual strengths and needs which have implications for their ability to access the curriculum.
Differentiation should be seen in terms of different styles and strengths of students and not on a hierarchy of abilities. 
From NCCA Draft Guidelines p. 20

An introduction to differentiation

The following is taken from An Introduction to Differentiation, by Sean O’Leary - Assistant National Co-coordinator of the Special Education Support Service

Students with special educational needs attend both mainstream and special schools. One of the dilemmas that we face as teachers on a daily basis is how to adapt the learning outcomes set out in the science syllabus so that they are accessible to a broader range of students. 

Science education is in a strong position to meet the needs of students with special educational needs because curriculum adaptations can easily be made part of the regular variation within classroom instruction. Active learning, cooperative groups and whole-class discussion, which figure prominently in the research literature on effective science teaching, also provide opportunities for meeting the requirements of students with special educational needs.

In an era of rapid scientific change, the aim of ‘scientific literacy for all’ has become a main objective of a general education. Science, reading and mathematics form the three literacy domains that are included in measures of educational achievement by the OECD (see www.pisa.oecd.org for more information on the Programme for International Student Assessment). Although few people could disagree with the goal of achieving scientific literacy for all students, taking the practical steps to implement a scientific education for students can be a complex and challenging task. 

The revised syllabus in Junior Certificate Science is predicated on a hands-on investigative approach to science learning and teaching. Students attain learning outcomes through a variety of investigations and experiments. This investigative approach enhances student motivation by encouraging students to make their own decisions and take some responsibility for their own learning. It also provides valuable opportunities for collaborative learning.  

We can and do provide safe programmes for students with special educational needs. In mainstream schools, communicating with resource teachers and learning support teachers can be a first step in adapting content and methodologies for a diverse range of students. Varying learning strategies, planning activities and minimising safety risks form crucial elements in the inclusion of all students in the science classroom or school laboratory. 

Differentiation is a process by which we can enable all students to engage in the curriculum by providing learning tasks and activities that are tailored to their needs and abilities. 

We can differentiate the 

· content being learned by a student, e.g. some students might learn five functions while others learn three;

· process or  way in which a student accesses material, e.g. by using the Internet, a computer programme or a textbook; 

· outcome or way in which a student shows what he or she has learned, e.g. by writing a paragraph, drawing a diagram etc.

We differentiate in response to a student’s

· readiness, skills and background knowledge;

· interests relevant to the content;

· learning profile, which includes how the student likes to learn (i.e. a visual, auditory, or kinaesthetic learner), the student’s grouping preferences (i.e. individual, small group, or large group) and the student’s preferences for space (e.g. a quiet space in  the classroom).

When we differentiate learning and teaching activities to meet the needs and abilities of students, we are making learning more personal and relevant. 
This personalised approach provides every student with opportunities to reach their potential, whatever their ability level, need or background. Therefore, it does not lower standards, but rather it raises standards for all students through enabling them to access the curriculum at a level appropriate to their needs and abilities. 

PowerPoint presentations can be used to review lessons quickly with pictures and instructionally sound feedback. These presentations also reduce the need for lengthy descriptions with the instant display of a resource. A picture may instantly promote discussion or remind students of a key concept. This allows us more time to engage meaningfully with students, which can foster student-centred learning. 
Finally, interactive PowerPoint presentations can present material in a variety of ways and cater for the needs of different learners: verbal, kinaesthetic and/or visual. In short, such presentations encourage interactive student-centred learning and teaching. 

It is important to note that differentiation is an ever-evolving process that depends not only on our students but also on us as teachers. Just as our students change and develop our approach to differentiation changes. In order to optimise students’ learning and teaching, attention should consistently be directed to the assessment of students’ progress and achievements. 

The greatest skills that we need as teachers are flexibility and open-mindedness so that we can develop our competence and confidence to meet our students’ needs. Differentiation is not just about facilitating different curriculum content, learning styles and student work, but more importantly, it is about valuing each student by establishing a classroom and school environment where everybody belongs. 

Differentiated Learning in The King’s Hospital Physics Department
As a department we are aware of the importance of recognising that our students have different abilities and quite diverse learning styles.

In a time when money for personnel and resources is becoming ever scarcer it is of paramount importance that we as professionals become familiar with the resources available in this area and also with incorporating these ideas and resources into our teaching and lesson plans.

At the end of this section we have compiled a list of some resources and activites which we hope to incorporate into our lessons over time.
Many modes of differentiated learning are engaged in the classroom as part of the day to day teaching but we have also spent a lot of time developing written recourses as part of the students’ notes which they get copy of with each chapter covered.

· Homework

One method which we are trialling is related to homework.

Generally homework is based on questions at the end of their notes on each chapter, but we have also included all the solutions (all questions have been taken from past papers with the year(s) included to indicate the popularity of specific question).

This allows students the option to answer the question completely by themselves, or to use the solutions provided as an aide. For their next class everybody is expected to have made an attempt on all questions and if there is still confusion then these can be clarified in class.

Both higher level and ordinary level questions are included to provide for students for different abilities.

Students’ opinion has been canvassed in relation to this approach and it generally receives a very positive response.

The onus is still on students to make sure that they understand the solutions and the incentive for this is in the follow-up end of chapter class test – most questions are taken from these same bank of questions so students know that if they understand and can do all questions from here then they should also be successful in the test.

There is not always time to cover all questions in class or even to assign all questions for homework so the incentive is there for some students to work ahead on these should they choose to do so.

· Books
Science Differentiation in Action; Practical Strategies for Adapting Learning and Teaching in Science for Students with Diverse Needs and Abilities by the Special Education Support Service
The Learning Revolution by Gordon Dryden and Jeanette Vos
The Differentiation Book (for Science) by Northampton Inspection and Advisory Service - a good reference book for ideas.
Differentiation in Action

Exemplar one:

Start the lesson on UV with a rolling starter of skin cancer pics to the tune of "the sun has got its hat on: easily downloadable from You tube: a really good hook.

Teachersdomain.com has a good video on the ozone hole discovery (free registration)

Each student can write down 3 key ideas only. They can then pair / share as a four, each time adding to their key ideas.

If you then get each table to share one new key idea, students end up with a whole narrative, and the class is doing all the hard work

Then provide them with some simple text based resources, about 4 or 5 paragraphs. 

Let them choose one key word for each paragraph, and then represent each paragraph the txt with the one key word, and drawings.

Provide different texts to different groups to provide differentiation. 

Students swap with each other and check each others’ offerings to make sure they have the key ideas in place, or they can take the drawings (not the text), and tell the story of the text to another group.

Exemplar two:

One thing that is relatively straightforward is to put into a practical session the sort of Engineer/Team Leader approach to building something unseen.

Example - to build a motor using the Westminster Motor Kit you could try and get all the pupils to build it (for details see http://tap.iop.org/fields/electromagnetism/file_40046.doc) 

or 

Build one good one and have it out of view at the front.

Arrange teams of two/three with distinct roles

The one who can come to the front and see the working model (Team Leader) has to keep their hands in their pockets.

The one who builds the motor cannot see the working model and may not speak (the Engineer).

You could have a third who could write instructions/draw and ask questions, but not build 

The purpose in doing this is to 

· Engage the pupils (it's a competition)

· Encourage teamwork (pupil led?)

· Develop different skills
· Discuss the workings of the motor together 
Exemplar Three

I find the Space topic an excellent one for avoiding anthropocentric attitudes. 

I use an excerpt from the movie 'Contact' to introduce it, and we then discuss possible alien life. 

I then set homework on whom or what they would take with them on a long space voyage, maybe for generations. This leads onto plants, ecosystems etc. 

"So what do you think are the primary qualities for people to have on a long space voyage?"

There are often some other surprisingly perceptive answers, such as:

pause

Student 1     "Truth"

Student 2     "Forgiveness"

And then we got onto technical skills like leaders, scientists, teachers, astronauts, comedians etc.
Source: PTNC 
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