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Raising the standards of learning that are achieved through school education is an important national priority. Governments have been vigorous in the last ten years in making changes in pursuit of this aim. National curriculum testing, the development of league tables of school performance, initiatives to improve school planning and management, target setting; these are all means to the end. But the sum of all of these doesn’t add up to an effective policy because something is missing. 

Learning is driven by what teachers and pupils do in classrooms. Here, teachers have to manage complicated and demanding situations, channelling the personal, emotional and social pressures amongst a group of 30 or so youngsters in order to help them to learn now, and to become better learners in the future. Standards can only be raised if teachers can tackle this task more effectively—what is missing from the policies is any direct help with this task. 

Present policy seems to treat the classroom as a black box. Certain inputs from the outside are fed in or make demands—pupils, teachers, other resources, management rules and requirements, parental anxieties, tests with pressures to score highly, and so on. Some outputs follow, hopefully pupils who are more knowledgeable and competent, better test results, teachers who are more or less satisfied, and more or less exhausted. But what is happening inside? How can anyone be sure that a particular set of new inputs will produce better outputs if we don’t at least study what happens inside? 

The answer usually given is that it is up to teachers—they have to make the inside work better. This answer is not good enough for two reasons. First, it is at least possible that some changes in the inputs may be counter-productive—making it harder for teachers to raise standards. Secondly, it seems strange, even unfair, to leave the most difficult piece of the standards-raising task entirely to teachers. If there are possible ways in which policy makers and others can give direct help and support to the everyday classroom task of achieving better learning, then surely these ways ought to be pursued vigorously. 

This paper is about the inside of the black box. It is focused on one aspect of teaching— formative assessment, but the argument that we develop is that this feature is at the heart of effective teaching. 

The argument 

We start from the self-evident proposition that teaching and learning have to be interactive. Teachers need to know about their pupils’ progress and difficulties with learning so that they can adapt their work to meet their needs—needs which are often unpredictable and which vary from one pupil to another. Teachers can find out what they need in a variety of ways — from observation and discussion in the classroom, and from written work of pupils whether done as homework or in class. 

In this paper, the term ‘assessment’ refers to all those activities undertaken by teachers, and by their students in assessing themselves, which provide information to be used as feedback to modify the teaching and learning activities in which they are engaged. Such assessment becomes ‘formative assessment’ when the evidence is actually used to adapt the teaching work to meet the needs. 

There is nothing new about this. All teachers make assessments in every class they teach. But there are three important questions about this process which this paper sets out to answer. These are: 

1. Is there evidence that improving formative assessment raises standards? 

2. Is there evidence that there is room for improvement? 

3. Is there evidence about how to improve formative assessment? 

In setting out to answer these questions, we have conducted an extensive survey of the research literature. This has involved checking through many books, through the issues of over 160 journals for the past nine years, and studying earlier reviews of research. This process yielded about 580 articles or chapters to study. 

The conclusion we reach from the full review is that the answer to each of the above three questions is a clear ‘Yes’. The three main sections of this present paper will outline the nature and force of the evidence which justifies this conclusion. 

We believe that our three sections establish a strong case—a case that the teaching profession should study very carefully. However, we also acknowledge widespread evidence that fundamental educational change can only be achieved slowly — through programmes of professional development that build on existing good practice. Thus, we are not concluding that, in formative assessment, we have yet another ‘magic bullet’ for education. The issues involved are too complex and too closely linked to both the difficulties of classroom practice and the beliefs that drive public policy. 

1. Is there evidence that improving formative assessment raises standards? 

Our review has selected 43 studies. All of these studies show that innovations which include strengthening the practice of formative assessment produce significant, and often substantial, learning gains. These studies range over ages (from 5-year olds to university undergraduates), across several school subjects, and over several countries. 

For research purposes, learning gains of this type are measured by comparing (a) the average improvements in pupils' scores on tests with (b) the range of scores that are found for typical groups of pupils on these same tests. The ratio of (a) divided by (b) is known as the effect size. 

The formative assessment experiments produce typical effect sizes of between 0.4 and 0.7: such effect sizes are larger than most of those found for educational interventions. The following examples illustrate some practical consequences of such large gains: 

· An effect size of 0.4 would mean that the average pupil involved in an innovation would record the same achievement as a pupil just in the top 35% of those not so involved. 

· A gain of effect size 0.4 would improve performances of pupils in HSC by between one and two years. 

Some of these studies exhibit another important feature. Many of them show that improved formative assessment helps the (so-called) low attainers more than the rest, and so reduces the spread of attainment whilst also raising it overall. One very recent study is entirely devoted to low attaining students and students with learning disabilities, and shows that frequent assessment feedback helps both groups enhance their learning. Any gains for such pupils could be particularly important, for any ‘tail’ of low educational achievement is clearly a portent of wasted talent. 

Furthermore, pupils who come to see themselves as unable to learn usually cease to take school seriously—many of them will be disruptive within school, others will resort to truancy. Given the habits so developed, and the likelihood that they will leave school without adequate qualifications, such pupils are likely to be alienated from society and to become the sources and the victims of serious social problems. 

So it seems clear that very significant learning gains could lie within our grasp. The fact that such gains have been achieved by a variety of methods which have, as a common feature, enhanced formative assessment indicates that it is this feature which accounts, at least in part, for the successes. However, it does not follow that it would be an easy matter to achieve such gains on a wide scale in normal classrooms. The reports which we have studied bring out, between and across them, other features which seem to characterise many of the studies, namely: 

• Underlying the various approaches are assumptions about what makes for effective learning—in particular that students have to be actively involved. 

• For assessment to function formatively, the results have to be used to adjust teaching and learning—so a significant aspect of any programme will be the ways in which teachers do this. 

• The ways in which assessment can affect the motivation and self-esteem of pupils, and the benefits of engaging pupils in self-assessment, both deserve careful attention. 

2. Is there evidence that there is room for improvement ? 

A poverty of practice 

There is a wealth of research evidence that the everyday practice of assessment in classrooms is beset with problems and short-comings. 

The most important difficulties, which are found in the UK, but also elsewhere, may be briefly summarised in three groups. 

The first is concerned with effective learning : 

• Teachers’ tests encourage rote and superficial learning; this is seen even where teachers say they want to develop understanding—and many seem unaware of the inconsistency. 

• The questions and other methods used are not discussed with or shared between teachers in the same school, and they are not critically reviewed in relation to what they actually assess. 

• For primary teachers particularly, there is a tendency to emphasise quantity and presentation of work and to neglect its quality in relation to learning. 

The second group is concerned with negative impact: 

• The giving of marks and the grading functions are over-emphasised, while the giving of useful advice and the learning function are under-emphasised. 

• Use of approaches in which pupils are compared with one another, the prime purpose of which appears to them to be competition rather than personal improvement. In consequence, assessment feedback teaches pupils with low attainments that they lack ‘ability’, so they are de-motivated, believing that they are not able to learn. 

The third group focuses on the managerial role of assessments: 

• Teachers’ feedback to pupils often seems to serve social and management functions, often at the expense of the learning functions. 

• Teachers are often able to predict pupils' results on external tests—because their own tests imitate them—but at the same time they know too little about their pupils’ learning needs. 

• The collection of marks to fill up records is given greater priority than the analysis of pupils’ work to discern learning needs; furthermore, some teachers pay no attention to the assessment records of previous teachers of their pupils. 

Of course, not all of these descriptions apply to all classrooms, and indeed there will be many schools and classrooms to which they do not apply at all. Nevertheless, these general conclusions have all been drawn by authors in several countries who have collected evidence by observation, interviews and questionnaires from many schools. 

3. Is there evidence about how to improve formative assessment? 

The self-esteem of pupils 

The ultimate user of assessment information which is elicited in order to improve learning is the pupil. Here there are two aspects—one negative, one positive. The negative is illustrated where the classroom culture that focuses on rewards, ‘gold stars’, grades or place-in-the-class ranking, then pupils look for the ways to obtain the best marks rather than at the needs of their learning which these marks ought to reflect. 

One reported consequence is that where they have any choice, pupils avoid difficult tasks. They also spend time and energy looking for clues to the ‘right answer’. Many are reluctant to ask questions out of fear of failure. Pupils who encounter difficulties and poor results are led to believe that they lack ability, and this belief leads them to attribute their difficulties to a defect in themselves about which they cannot do a great deal. So they ‘retire hurt’, avoid investing effort in learning which could only lead to disappointment, and try to build up their self-esteem in other ways. 

Whilst the high-achievers can do well in such a culture, the overall result is to enhance the frequency and the extent of under-achievement. 

The positive aspect is that such outcomes are not inevitable. What is needed is a culture of success, backed by a belief that all can achieve. Formative assessment can be a powerful weapon here if it is communicated in the right way. Whilst it can help all pupils, it gives particularly good results with low achievers where it concentrates on specific problems with their work, and gives them both a clear understanding of what is wrong and achievable targets for putting it right. Pupils can accept and work with such messages, provided that they are not clouded by overtones about ability, competition and comparison with others. 

In summary, the message can be stated as follows:  Feedback to any pupil should be about the particular qualities of his or her work, with advice on what he or she can do to improve, and should avoid comparisons with other pupils. 

Self-assessment by pupils. 

However, there is a further dimension. Many of the successful innovations have developed self- and peer-assessment by pupils as ways of enhancing formative assessment, and such work has achieved some success with pupils from age five upwards. This link of formative assessment to self-assessment is not an accident—it is indeed inevitable. 

To explain this, it should first be noted that the main problem that those developing self-assessment encounter is not the problem of reliability and trustworthiness: it is found that pupils are generally honest and reliable in assessing both themselves and one another, and can be too hard on themselves as often as they are too kind. 

The main problem is different—it is that pupils can only assess themselves when they have a sufficiently clear picture of the targets that their learning is meant to attain. Surprisingly, and sadly, many pupils do not have such a picture, and appear to have become accustomed to receiving classroom teaching as an arbitrary sequence of exercises with no overarching rationale. 

It requires hard and sustained work to overcome this pattern of passive reception. When pupils do acquire such overview, they then become more committed and more effective as learners: their own assessments become an object of discussion with their teachers and with one another, and this promotes even further that reflection on one’s own ideas that is essential to good learning. 

What this amounts to is that self-assessment by pupils, far from being a luxury, is in fact an essential component of formative assessment. Where anyone is trying to learn, feedback about their efforts has three elements—the desired goal, the evidence about their present position, and some understanding of a way to close the gap between the two. All three must to a degree be understood by anyone before they can take action to improve their learning. 

Such argument is consistent with more general ideas established by research into the way that people learn. New understandings are not simply swallowed and stored in isolation—they have to be assimilated in relation to pre-existing ideas. The new and the old may be inconsistent or even in conflict, and the disparities have to be resolved by thoughtful actions taken by the learner. Realising that there are new goals for the learning is an essential part of this process. 

For formative assessment to be productive, pupils should be trained in self-assessment so that they can understand the main purposes of their learning and thereby grasp what they need to do to achieve. 

The Evolution of Effective Teaching 

The research studies show very clearly that effective programmes of formative assessment involve far more than the addition of a few observations and tests to an existing programme. They require careful scrutiny of all of the main components of a teaching plan. As the argument develops it becomes clear that instruction and formative assessment are indivisible. 

To begin at the beginning, the choice of tasks for class and home work is important. Tasks have to be justified in terms of the learning aims that they serve, and they can only work well if opportunities for pupils to communicate their evolving understanding are built into the planning. Discussion, observation of activities, marking of written work, can all be used to provide the opportunities, but it is then important to look at, or listen carefully to, the talk, the writing, the actions through which pupils develop and display the state of their understanding. 

Opportunities for pupils to express their understanding should be designed into any piece of teaching, for this will initiate the interaction whereby formative assessment aids learning. 

Discussions, in which pupils are led to talk about their understanding in their own ways, are important aids to improved knowledge and understanding. Dialogue with the teacher provides the opportunity for the teacher to respond to and re-orient the pupil’s thinking. 

The dialogue between pupils and a teacher should be thoughtful, reflective, focused to evoke and explore understanding, and conducted so that all pupils have an opportunity to think and to express their ideas. 

Class tests, and tests or other exercises set for homework, are also important means to promote feedback. A good test can be a learning as well as a testing occasion. It is better to have frequent short tests than infrequent and longer ones. Any new learning should first be tested within about a week of first encounter, but tests more frequent than this are counter-productive. 

The quality of the test items, i.e. their relevance to the main learning aims and their clear communication to the pupil, needs scrutiny. Good questions are hard to generate and teachers should collaborate, and draw—critically—on outside sources, to collect such questions. Given questions of good quality, it is then essential to ensure the quality of the feedback. 

Research studies have shown that if pupils are given only marks or grades, they do not benefit from the feedback on their work. The worst scenario is one in which some pupils get low marks this time, they got low marks last time, they expect to get low marks next time, and this is accepted as part of a shared belief between them and their teacher that they are just not clever enough. 

Feedback has been shown to improve learning where it gives each pupils specific guidance on strengths and weaknesses, preferably without any overall marks. Thus, the way in which test results are reported back to pupils so that they can identify their own strengths and weaknesses is a critical feature. Pupils must be given the means and opportunities to work with evidence of their difficulties. 

Thus, for formative purposes a test at the end of a block or module of teaching is pointless in that it is too late to work with the results. 

Tests and homework exercises can be an invaluable guide to learning, but the exercises must be clear and relevant to learning aims. The feedback on them should give each pupil guidance on how to improve, and each must be given opportunity and help to work at the improvement. 
All these points make clear that there is no one simple way to improve formative assessment. What is common to them is that a teacher’s approach should start by being realistic— confronting the question “Do I really know enough about the understanding of my pupils to be able to help each of them?”

Much of the work needed can give rise to difficulties. Some pupils will resist attempts to change accustomed routines, for any such change is threatening, and emphasis on the challenge to think for yourself (and not just work harder) can be disturbing to many. Pupils cannot be expected to believe in the value of changes for their learning before they have experienced the benefits of change. 

Many of the initiatives that are needed take more class time, particularly when a central purpose is to change the outlook on learning and the working methods of pupils. Thus, teachers have to take risks in the belief that such investment of time will yield rewards in the future, whilst 'delivery' and 'coverage' with poor understanding are pointless and even harmful. 

Underlying such problems is the nature of each teacher’s beliefs about learning. If the assumption is that knowledge is to be transmitted and learnt, that understanding will develop later, and that clarity of exposition accompanied by rewards for patient reception are the essentials of good teaching, then formative assessment is hardly necessary. 

If however, teachers accept the wealth of evidence that this transmission model does not work, even by its own criteria, then the commitment must be to teaching through interaction to develop each pupil’s power to incorporate new facts and ideas into his or her understanding. Then formative assessment is an essential component—but one that is built in with other features which are also needed to secure the responsible and thoughtful involvement of all pupils. 

This is not meant to imply that individualised one-on-one teaching is the only solution, rather that what is needed is a classroom culture of questioning and deep thinking in which pupils will learn from shared discussions with teachers and from one another. 

Changing the policy perspective 

The evidence we have presented here establishes that a clearly productive way to start implementing a classroom-focused policy would be to improve formative assessment. This same evidence also establishes that to do this would not be to concentrate on some minor or idiosyncratic aspect of the whole business of teaching and learning. Rather it would be concentrate on several essential elements, namely the quality of teacher-pupil interactions, the stimulus and help for pupils to take active responsibility for their own learning, the particular help needed to move pupils out of the ‘low-attainment’ trap, and the development thereby of the habits needed by all if they are to become capable of life-long learning. Improvements in formative assessment which are within reach can contribute substantially to raising standards in all of these aspects. 

The improvement of formative assessment cannot be a simple matter. There is no ‘quick fix’ that can be added to existing practice with promise of rapid reward. On the contrary, if the substantial rewards of which the evidence holds out promise are to be secured, this will only come about if each teacher finds his or her own ways of incorporating the lessons and ideas that are set out above into her or his own patterns of classroom work. This can only happen relatively slowly, and through sustained programmes of professional development and support. 

This does not weaken the message here—indeed, it should be a sign of its authenticity, for lasting and fundamental improvements in teaching and learning can only happen in this way. 

One of the main obstructions to the incorporation of formative assessment is that teachers are caught in conflicts among belief systems, and institutional structures, agendas, and values. The point of friction among these conflicts was assessment, which was associated with very powerful feelings of being overwhelmed, and of insecurity, guilt, frustration, and anger. This suggests that assessment, as it occurs in schools, is far from a merely technical problem. Rather, it is deeply social and personal. 
The outstanding influence here is that of short external tests. Such tests can dominate teachers’ work, and insofar as they encourage drilling to produce right answers to short out-of-context questions, this dominance can draw teachers away from the paths to effective formative work.  They can thereby constrain teachers to act against their own better judgement about the best ways to develop the learning of their pupils. This is not to argue that all such tests are unhelpful, and indeed they have an important role to play in securing public confidence in the accountability of schools. 

All teachers have to undertake some summative assessment, for example to report to parents, and to produce end-of-year reports as classes are due to move on to new teachers. However, the task of assessing pupils summatively for external purposes is clearly different from the task of assessing on-going work to monitor and improve progress. 

However, there are clearly difficult problems for teachers in reconciling their formative with their summative roles, and it is also evident from several evaluation studies of teachers’ assessment practices in the UK in recent years that confusion in teachers’ minds between the roles has impeded progress. 

As already pointed out, enhancing the quality of learning through improved formative feedback takes classroom time, and is in conflict where teachers feel under pressure to 'cover' a statutory curriculum. An important contribution here would be a reduction in the content of that curriculum. 

Are we serious about raising standards ? 

The main plank of our argument is that standards are raised only by changes which are put into direct effect by teachers and pupils in classrooms. There is a body of firm evidence that formative assessment is an essential feature of classroom work and that development of it can raise standards. We know of no other way of raising standards for which such a strong prima facie case can be made on the basis of evidence of such large learning gains. 

Our education system has been subjected to many far-reaching initiatives which, whilst taken in reaction to concerns about existing practices, have been based on little evidence about their potential to meet those concerns. In our study of formative assessment there can be seen, for once, firm evidence that indicates clearly a direction for change which could improve standards of learning. 
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