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Abstract

A major review of the effectiveness of classroom assessment procedures (Black & Wiliam, 1998) provides overwhelming evidence that the quality of feedback given to learners has a significant impact on the quality of learning. Building on the definition proposed by Ramaprasad (1983) and subsequent work by Sadler (1989), this paper proposes that the provision of information to the learner constitutes formative assessment only if all the following five conditions are met:

1
a mechanism exists for evaluating the current level of achievement;

2
a desired level of achievement, beyond the current level of achievement (the reference level) is identified;

3
there exists some mechanism by which to compare the two levels, establishing the existence of a ‘gap’;

4
the learner obtains information about how to close the gap;

5
the learner actually uses this information in closing the gap.

By reference to relevant research studies, it is argued that classroom assessment will be most effective where learners are enabled to evaluate their own levels of achievement, are clear about the criteria by which their work will be judged, are given information that directs attention to what it is that learner needs to do to improve (rather than comparing their existing level of achievement with that of other learners), and are able to monitor and regulate their own progress towards their goal.

Finally, while there is already substantial evidence that teachers, in making summative assessment of students’ work, can be regarded as members of communities of practice (Lave & Wenger, 1991), it is suggested that the implementation of systems of classroom assessment will be maximally effective only when the learners themselves are enculturated into the same community of practice.

Introduction

The assessment of educational attainment serves a variety of functions. At one extreme, assessment is used to monitor national standards. This is typically undertaken either to provide evidence about trends over time within a country—such as the National Assessment of Educational Progress programme in the United States or the Assessment of Performance Unit in England and Wales—or to compare standards of achievement with those in other countries (see Goldstein, 1996, for a brief review of the large-scale international comparisons carried out over the past 40 years). Educational assessments are also used to provide information with which teachers, educational administrators and politicians can be held accountable to the wider public. For individual students, educational assessments provide an apparently fair method for sorting and classifying students, thus serving the needs and interests of employers and subsequent providers of education and training to find ways of selecting individuals. Within schools, educational assessments are used to determine the route a student takes through the differentiated curricula that are on offer, as well as to report on a student’s educational achievement either to the student herself, or to her parents or guardians. However, arguably the most important function that educational assessments serves is the promotion of learning:

schools are places where learners should be learning more often than they are being selected, screened or tested in order to check up on their teachers. The latter are important; the former are why schools exist. (Peter Silcock, 1998, personal communication).

Traditionally, the informal day-to-day use of assessment within classrooms to guide learning has received far less attention than the more formal uses, and to the extent that it has been discussed at all, it has tended to be discussed as an aspect of pedagogy or instructional design. However, within the past ten years, there has been a recognition of the need to integrate (or at least align) the routines of informal classroom assessment with the more formal assessment practices. It has become conventional to describe these two kinds of assessment as formative and summative assessment respectively, but it is important to note in this context that the terms ‘formative’ and ‘summative’ do not describe assessments—the same assessment might be used both formatively and summatively—but rather are descriptions of the use to which information arising from the assessments is put.

Until recently, the evidence on the relative effectiveness of formative assessment has been rather diffuse. For example, two review articles (Crooks, 1988; Natriello, 1987) published at approximately the same time ten years ago, and reviewing substantially the same field, included between them 323 references, of which only 9 were common to both, which illustrates the difficulties of reviewing the work in this area.

The approach adopted by Black and Wiliam, in their review of work in this area since the papers of Natriello and Crooks, was to review the contents of each issue of the 76 most relevant journals published from 1988 to 1997, yielding a total of 681 potentially relevant references, of which 251 were included in their final review (Black & Wiliam, 1998).

This paper summarises some of the findings of that review, and elaborates some theoretical notions that may be useful in developing an integrated assessment framework that encompasses both formative and summative functions. 

Feedback and formative assessment

The term ‘feedback’ has its origins in engineering systems theory, and was originally used to describe a feature of a system that allows information regarding some aspect of the output of a system to be ‘fed back’ to the input in order to influence future outputs. Typically, this ‘aspect of the output’ is the level of some measurable attribute, and the process of feedback involves comparing the level of the output attribute either with some predetermined reference level, or (more commonly in engineering systems theory) with the input level. Where the effect of this is to reduce the gap, it is called negative feedback, and where the effect of the feedback is to increase the gap, it is called ‘positive feedback’.

Kluger & DeNisi (1996) define ‘feedback interventions’ in the context of human performance as “actions taken by an external agent to provide information regarding some aspects of one’s task performance”—in other words all that is required is that there exists some mechanism for evaluating the current level of performance, which is then fed back to the learner. Other definitions of feedback also require that the current level of performance is compared with some desired level (often called the reference level), that lies beyond the current level of achievement, and that there exists some mechanism for comparing the two levels, thus establishing the existence of a performance-reference shortfall or a ‘gap’. With this definition, if a student who aspires to (say) a score of 75 in a particular assessment (in order to be able to attain certification or licensure), and who has actually scored 50, is told that they need to improve, then this would count as feedback.

That such an arrangement could be described as ‘feedback’ is rejected by Ramaprasad (1983) who defines feedback as follows:

“Feedback is information about the gap between the actual level and the reference level of a system parameter which is used to alter the gap in some way” (p4).

In other words, Ramaprasad’s definition specifically requires that for feedback to exist, the information about the gap must be used to alter the gap. If the information is not actually used in altering the gap, then there is no feedback.

Which of the definitions of feedback discussed above is used is of course less important than establishing a clarity about the differences between different kinds of feedback. Specifically, feedback functions as formative assessment (ie guides the form of future learning), only when all the conditions described above are met. Specifically:

1
there must exist a mechanism for evaluating the current level of achievement;

2
a desired level of achievement, beyond the current level of achievement (the reference level) must be identified;

3
there exists some mechanism by which to compare the two levels, establishing the existence of a ‘gap’;

4
the learner obtains information about how to close the gap;

5
the learner actually uses this information in closing the gap.

By reference to relevant research studies, it is argued in the following sections that classroom assessment will be most effective where learners are enabled to evaluate their own levels of achievement, are clear about the criteria by which their work will be judged, are given information that directs attention to what it is that learner needs to do to improve (rather than comparing their existing level of achievement with that of other learners), and are able to monitor and regulate their own progress towards their goal.

Eliciting information

There is considerable evidence that the questioning strategies employed by teachers are often very narrow, are focused primarily on lower-order aspects of capability such as recall and automated skills, and do not allow students sufficient time either to answer, or to elaborate their first attempts at responding.

In most instructional settings, the purpose of questioning is to help the teacher establish what the learner has learned, and specifically, whether the learner has learned what the teacher expected to be learned. The teacher therefore seeks to establish whether there is a discrepancy between the conceptions held by the learner and the conceptions towards which the teacher is aiming. However, the failure to establish a discrepancy does not mean that it does not exist. If the learner answers all the teacher’s questions as the teacher expects the questions to be answered by a competent learner, this establishes only that the learner’s conceptions fit with those of the teacher, within the limitations of the questions asked. It does not establish that the learner’s conceptions matches those of the teacher. As von Glasersfeld (1987 p13) notes:

In short, the interviewer is constructing a model of the child’s notions and operations. Inevitably, that model will be constructed, not out of the child’s conceptual elements, but out of the conceptual elements that are the interviewer’s own. It is in this context that the epistemological principle of fit, rather than match is of crucial importance. Just as cognitive organisms can never compare their conceptual organisations of experience with the structure of an independent objective reality, so the interviewer, experimenter, or teacher can never compare the model he or she has constructed of a child's conceptualisations with what actually goes on in the child’s head. In the one case as in the other, the best that can be achieved is a model that remains viable within the range of available experience. (p13)

This is brought out very clearly by the following pairs of items from the Third International Mathematics and Science Study (TIMSS).

Item 1: which of the following fractions is the smallest?


 EMBED "Equation" \* mergeformat  


Item 2: which of the following fractions in the largest?


 EMBED "Equation" \* mergeformat  


The success rate for Israeli middle school students on the first item was 88%, but on the second item, only 46%, with 39% choosing response ‘b’ (Vinner, 1997 p74-5). An explanation of this is easy to see. The naive strategy of “biggest denominator makes the smallest fraction/smallest denominator makes the biggest fraction” yields the correct response for item 1, but yields response ‘b’ for item 2. Item 1 is therefore a weaker item than item 2 because students can get the right answer for the wrong reason. A correct answer to item 1 does not indicate a ‘fit’ with the teacher’s conceptions, but merely a ‘match’ within the limitation of the question.

A second mathematical example is provided by the following pair of linear equations.


3a = 24


a + b = 16

Many secondary school students find this item impossible to solve. On detailed questioning, or on giving the students time to talk about their ideas, a student will generally volunteer something like “I keep on getting b is 8 but it can’t be because a is 8”. Many students establish a belief that letters must stand for different fixed unknowns, because, typically, solution of equations is preceded by practice in substitution of numerical values for letters in algebraic expressions where every letter stands for a different fixed unknown. The important point here is that had the second equation been a + b = 17, the students would have solved this item quite happily, and the teacher would have concluded that the students’ conceptions matched her own, whereas the meanings attached to these ideas by the students could have been quite different from those the teacher intended.

The role of beliefs in preventing students who have the necessary mathematical understanding from working successfully in mathematics is illustrated clearly in the following example. A twelve-year old girl was working with the diagram shown as figure 1.
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Figure 1

The purpose of the diagram was to enable the student to see that by calculating the area of the rectangle in two different ways, the student could see that 6(p+2) was equal to 6p+12. However, the girl steadfastly refused to acknowledge that 6(p+2) could be expressed as 6p+12 unless she was told the value of p. At first, the teacher
 assumed that the difficulty was based on a misunderstanding of the nature of an algebraic variable as one that could stand for any number. However, after considerable probing it eventually emerged that the student understood the role of variables in algebra perfectly well. The difficulty arose because the student believed that “you have to work out the thing in the brackets first”—a belief established, no doubt, by repeated instruction from the teacher.

Although mathematics classrooms display perhaps the starkest examples of the difference between ‘fit’ and ‘match’, similar examples abound in the sciences. For example, after a teacher had taught a class about the molecular structure of water, the students had been asked to draw a beaker of water showing the molecular structure of water. One student, who had shown a section of the beaker with molecules appropriately displayed, was asked what was between the molecules, to which she replied, “Water” (Paul Black, 1998, personal communication). While her diagram showed that she had, apparently, understood the molecular structure of water, deeper questioning showed that her ideas were quite different from those that the teacher had intended.

A necessary pre-condition for effective learning, therefore, is a mechanism for establishing that there are differences between the current level of achievement and the desired level. This requires the availability of a stock of good probes, perhaps in the form of questions, but perhaps also in the form of statements, which, as Dillon (1985) has pointed out, can often be far more productive than questions, which tend to close down classroom discourse.

Having established the existence of a performance-standard shortfall, the likelihood of successful action depends on the learner’s reaction to it.

Responses to a ‘gap’

In their review of the effects of feedback, Kluger and DeNisi (1996) found four responses to the existence of a performance-reference shortfall:

•
attempt to reach it (a typical response when the goal is clear, where the individual has a high commitment to achieving the goal and where the individual’s belief in eventual success is high);

•
abandon the standard completely (particularly common where the individual’s belief in eventual success is low, leading to what Carol Dweck (1986) has termed ‘learned helplessness’);

•
change the standard (rather than abandoning it altogether, individuals may lower the standard, especially where they cannot or do not want to abandon it, and conversely, may, if successful, choose to raise the standard);

•
deny it exists.

Which of these is the most likely will depend on host of personal, contextual and structural factors. One particularly important issue is the source of the motivation for the desire to close the performance-standard shortfall. Deci and Ryan (1994) have moved beyond the traditional dichotomy between extrinsic and intrinsic motivation to take into account both the locus of motivation and the locus of the value system adopted by the learner.

They propose the term external regulation for those behaviours “that are regulated by contingencies overtly external to the individual” (all quotations from p 6), while introjected regulation “refers to behaviours that are motivated by internal prods and pressures such as self-esteem-relevant contingencies”. Identified regulation “results when a behaviour or regulation is adopted by the self as personally important or valuable”, although the motivation is extrinsic, while integrated regulation “results from the integration of identified values and regulations into one’s coherent sense of self”. These four kinds of regulation can therefore be regarded as the result of crossing the locus of the value system with that of the motivation, as shown in figure 2.
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Figure 2 Classification of behaviour regulation, based on Deci & Ryan (1994)

Within this framework, it can be seen that both internal and external motivation can be effective, but only when associated with internally, as opposed to externally, valued aims. External value systems are much more likely to result in abandoning the attempt to close the performance standard discrepancy, or to deny that it exists at all, while changing the standard would appear to be associated with and internal value system (eg, I was aiming for a grade ‘B’, but I’m going for a ‘C’ now).

It is also clear that an important element of the classroom assessment process, which, over the long term, feeds into students’ self image and general motivation, as well as influencing the ways in which students react to, and attribute failure, is the kind of feedback they receive on their performance.

Feedback

Kluger and DeNisi (1996) reviewed over 3000 reports (2500 papers and 500 technical reports) on the effects of feedback, although applying strict quality criteria excluded all but 131 reports involving 12652 participants.

Over the 131 studies the average effect was that feedback did raise performance. The average effect size was around 0.4 (equivalent to raising the achievement of the average student to the 65th percentile). However, this mean figure conceals a great deal of variation in the effect sizes. In 40% of the cases studied, the effect size was negative. In other words, the use of feedback had actually lowered performance compared to those given no feedback in two out of every five studies.

It is therefore clear that feedback per se is neither ‘a good thing’ nor ‘a bad thing’—what matters is the quality of the feedback, and one of the most important features of feedback is whether it is ego involving or task-involving—in other words, whether it directs attention to the self, or to the task.

This is well illustrated by the work of Ruth Butler, who, in a series of studies, has shown the importance of making sure that feedback is task-involving rather than ego involving. In one study, (Butler, 1988) 48 eleven-year old Israeli students were selected from the upper and lower quartiles of attainment from 12 classes in 4 schools and worked in pairs over three sessions on two tasks (one testing convergent thinking and the other, divergent).

After each session, each student was given written feedback on the work they had done in the session in one of three forms:

A
individualised comments on the extent of the match of their work with the assessment criteria that had been explained to each class at the beginning of the experiment;

B
grades, based on the quality of their work in the previous session;

C
both grades and comments.

Students given comments showed a 30% increase in scores over the course of the experiment, and the interest of all students in the work was high. Students given only grades showed no overall improvement in their scores, and the interest of those who had high scores was positive, while those who had received low scores show low interest in the work. Perhaps most surprisingly, the students given both grades and comments performed similarly to those given grades alone—no overall improvement in scores, and interest strongly correlated with scores—and the researchers themselves describe how students given both grades and comments ignored the comments, and spent their time comparing their grades with those achieved by their peers.

An explanation of this effect is suggested by another study by Butler (1987) in which 200 grade 5 and grade 6 Israeli school children were given one of four kinds of feedback (comments, grades, praise, no feedback) on their performance in divergent thinking tasks. Although there were no significant differences between the groups receiving the different kinds of feedback in their pre-test scores, the students receiving comments scored one standard deviation higher than the other groups on the post-test (there were no significant differences between the other three groups). Furthermore, students given grades and praise scored far higher than the ‘comments’ or the ‘no feedback’ groups on measures of ego-involvement, while those given comments scored higher than the other three groups on measures of task-involvement. In other words, grades and praise had no effect on performance, and served only to increase ego-involvement.

The clear message from this, and many other studies reviewed by Black and Wiliam, is that for feedback to be effective, it must be focused on what the individual student needs to do to improve (ie it must be task-involving) rather than focusing attention on to the learner and her or his self-esteem (ie ego-involving).

However, what is not yet clear is whether the task-involving feedback should be focused at the general level (eg “I think it would be a good idea if you gave some more thought to the middle section of your essay), or related to specific features of the task (eg your use of tense in the third and fourth paragraphs is inconsistent). While at first sight it might seem clear that detailed, task-specific feedback would be better, such feedback might ‘take the learning away from the student’, and having to find out what needs to be improved might be an important element in coming to understand what counts as a good piece of work (see ‘Sharing criteria with learners’ below). Certainly there is evidence that too much feedback can be counterproductive. For example, in a study of 64 grade 3 students, Day and Cordon found that those students who were given what they called a ‘scaffolded’ response when stuck—ie the minimum help necessary to allow them to continue with their work—did substantially better than those given a complete solution to the task, and then given a second task on which to work. The students given the ‘scaffolded’ approach also did better on other tasks, whether closely related to the tasks on which they had worked or not. Perhaps most importantly, the final achievement levels of the students given the scaffolded approach varied little and were unrelated to measures of general ability and prior achievement, whereas the final achievement levels of those given complete solutions when ‘stuck’ were strongly related to measures of both general ability and prior achievement.

Sharing criteria with learners

There is considerable evidence that many students in classrooms do not understand what it is that teachers value in their work—perhaps the starkest illustration of this is the old definition of project work as being “four weeks on the cover and two on the contents”.

The importance of sharing criteria with learners is shown by an important experiment by Frederiksen and White (1997), carried out in 12 classes of 30 students each in two schools in a socio-economically disadvantaged area in the United States. For a proportion of the lesson time available each week, each class was divided into two halves. One half of each class used some of the class time for general discussion of the module, while the other half of the class spent the same amount of time on a discussion that was structured to promote reflective assessment (involving, for example, peer assessment of presentations to the class and self-assessment). Apart from these sessions when the class was divided, all other science lessons were taken together, in the same classroom, with the same teacher.

In order to establish whether the learning outcomes were similar for different kinds of students, before the experiment began all the students involved had taken a test of basic skills. The students’ learning at the end of the teaching experiment was assessed in three ways: the mean score achieved on all the projects undertaken during the experiment, the score obtained on two chosen projects which the students had carried out independently, and a score on a physics concepts test. The pattern of results on all three measures of outcome were broadly similar. In general, the students who had experienced the ‘reflective assessment’ achieved higher scores across the board than the ‘control’ groups. Perhaps more importantly, these gains were more marked for the students who gained the lowest marks on the basic skills test.

For example, on the mean project scores, the experimental students getting the highest marks on the basic skills test out performed their counterparts in the control group by one standard deviation
, but the lowest-scoring one-third of the experimental students (as measured by the basic skills test) outperformed their counterparts in the control group by three standard deviations.

For successful learning to take place, therefore, it is seems essential, or at the very least highly desirable, for the learner to come to understand the criteria against which her or his work will be assessed. In this era of criterion-referenced hyperspecification (Popham, 1994), it has become commonplace (see for example, Klenowski, 1995) to require that the criteria for success should be explicit, predetermined and general, rather than implicit, developed after the work has been completed, and tailored to the particularities of the specific piece of work.

However, there are at least two difficulties with this. The first is with the impossibility of capturing meaning precisely in criteria. Any criterion, no matter how tightly drawn, has a degree of plasticity
. For example, the national curriculum for English in England and Wales requires that in order to achieve level 7 (the standard achieved by the average sixteen-year-old and by 10% of 14-year-olds) “Paragraphing and correct punctuation are used to make the sequence of events or ideas coherent and clear to the reader” (Department for Education & Welsh Office, 1995 p31). However, it is doubtful whether any teachers, let alone school students, could punctuate the following to make the meaning “clear to the reader”
:

paul where john had had had had had had had had had had had a clearer meaning

While satisfying the strict meaning of the criterion, the example above is in some sense ‘too hard’ for group for whom the criterion is intended, which is what led William Angoff to remark that behind any criterion, there lurks a set of norms (Angoff, 1974).

In any particular usage, a criterion is interpreted with respect to a target population, and this interpretation relies on the exercise of judgement that is beyond the criterion itself. In particular, it is a fundamental error to imagine that the words laid down in the criterion will be interpreted by learners in the same way as they are interpreted by teachers. For example, the national curriculum for English in England and Wales (op cit) specifies that average 14-year olds should be able to show “sensitivity to others” in discussion. The way that this is presented suggests that “sensitivity to others” is a prior condition for competence, but in reality, it is a post hoc description of competent behaviour. If a student does not already understand what kind of behaviour is required in group discussions, it is highly unlikely that being told to be ‘sensitive to others’ will help. This is in some ways similar to the distinction between learning a first and a second language. When learning a second language, one is often (although of course, not always) learning a new label for an existing construct. The use of explicit criteria presupposes such a model of learning, in which students know what ‘being sensitive’ looks and feels like, and have only to reproduce the required behaviour. However, for most learners, it seems more plausible that the problem with failing to show sensitivity is that they have no clear idea of what the label is labelling. In a very real sense, therefore, the words cannot carry the meaning required. What are generally described as ‘criteria’ are therefore not criteria at all, since they have no objective meaning independent of the context in which they are used. This point was recognised forty years ago by Michael Polanyi who suggested that intellectual abstractions about quality were better described as ‘maxims’: 

“Maxims cannot be understood, still less applied by anyone not already possessing a good practical knowledge of the art. They derive their interest from our appreciation of the art and cannot themselves either replace or establish that appreciation” (Polanyi, 1958 p50).

The same points have been made by Robert Pirsig who also argues that such maxims are post hoc descriptions of quality rather than constituents of it:

Quality doesn’t have to be defined. You understand it without definition. Quality is a direct experience independent of and prior to intellectual abstractions (Pirsig, 1991 p64).

Self-assessment

As well as understanding the goals against which they will be assessed, it is also clear that there are significant benefits if students are encouraged to monitor their own progress towards these goals. A study by Fontana and Fernandes (1994) compared the progress of students (aged from 8 to 14) taught by teachers undertaking a 20-week inservice course (one session per week) on using student self-assessment in the classroom with those taught for the same amount of time, and using the same classroom materials, by similarly qualified teachers undertaking a general inservice course of the same length. The progress made by the teachers using self-assessment was twice that of the other students.

The evidence outlined above, and the more substantial body of evidence presented in Black and Wiliam (1998) therefore provides clear evidence that standards of achievement will be raised considerably if teachers can elicit appropriate information about students’ conceptions, can feed this information back to students in a way that focuses on what it is the student needs to do in order to improve (rather on the student’s self-esteem), can inculcate in the students an implicit understanding of what counts as quality in their work, and can equip the students with the ability to monitor their own progress towards their goals.

Reflections

The relationship between formative and summative functions of assessment is often characterised as one of tension, but as argued in Wiliam and Black (1996), some reconciliation of this tension is essential if we are to avoid the extremes of either removing the teachers from involvement in summative assessment, or to impose unmanageable burdens on teachers in terms of dual record-keeping systems. While any satisfactory resolution of this is a huge task, it seems that some conceptual clarification of the distinction between formative and summative assessment would be a useful first step.

Validating formative and summative assessments
The summative function of assessment is paramount in the use of assessments to report to students and parents about levels of achievement, to provide appropriate indications of past, present or future performance to inform selection and placement decisions, either in future phases of education and for employment, and to provide information by which providers of education can be held accountable. All of these functions require that the results of assessments are generalisable to some extent. In contrast, the formative function of assessment is to guide future learning in more appropriate directions than would have been possible without the assessment. What matters, therefore, in formative assessment, is that the assessment yields information which provides a recipe for future action, either by the learner or the teacher. In particular, it does not matter if two different teachers have different interpretations of the results of an assessment designed for a formative purpose if for both teachers, they lead to successful learning for the learner. Adopting the distinction between evidential and consequential bases for result and interpretation and use from Messick (1980), it seems reasonable to conclude that summative assessments are validated by their meanings, while formative assessments are validated by their consequences (Wiliam & Black, 1996).

The referents of formative and summative assessments

I have argued elsewhere (see, for example, Wiliam, 1998) that most summative assessments are interpreted not with respect to criteria (which are ambiguous—see above) nor with respect to norms (since precisely-defined norm groups rarely exist), but rather by reference to a shared construct of quality that exists in some well defined community of practice (Lave & Wenger, 1991). For this reason, I have termed these assessments ‘construct-referenced’ assessments (Wiliam, 1994).

The essential feature of construct-referenced assessment is that no attempt is made to prescribe learning outcomes. In that quality is defined at all, it is defined simply as the consensus of those involved in making the assessments. The assessment is not objective, in the sense that there are no objective criteria for a student to satisfy, but neither is it subjective, relying on the judgement or opinion of an individual. When there is agreement it arises from a degree of intersubjectivity.

Of course, there are many instances where there is considerable evidence that no such collective agreement exists (see, for example, Morgan, 1998) but this in no way invalidates the argument I am advancing. Rather it points to situations where the community of practice has not yet been established, or, as is frequently the case, where there are two communities of practice, each relatively coherent, but differing in their values.

In many systems of construct-referenced assessment, there are lists of attributes, skills or capabilities desired that are often called ‘criteria’, and indeed, these ‘maxims’ (to use Polanyi’s term) are very useful for enculturating new teachers into the community. However, the touchstone for distinguishing between criterion- and construct-referenced assessment is the relationship between the written descriptions (if they exist at all) and the domains. Where written statements collectively define the level of performance required (or more precisely where they define the justifiable inferences), then the assessment is criterion-referenced. However, where such statements merely exemplify the kinds of inferences that are warranted, and where the assessors have (and feel) the power to award particular grades, levels or scores to students whose work appears to them to be of the right quality, irrespective of whether they have satisfied the ‘criteria’ then the assessment is, to an extent at least, construct-referenced. 

As argued above, formative assessment involves elicitation of evidence regarding achievement, interpreting that evidence, and then taking appropriate action. The evidence of achievement provides an indication of the actual level of performance, which is then interpreted relative to some desired or ‘reference’ level of performance. Some action is then taken to reduce the gap between the actual and the ‘reference’ level. The important thing here—indeed the defining feature of formative assessment—is that the information arising from the comparison between the actual and desired levels must be used in closing the gap. If, for example, the teacher gives feedback to the student indicating what needs to be done next, that is not formative unless the learner can understand and act on that information. An essential pre-requisite for assessment to serve a formative function is therefore that the learner comes to understand the goals towards which she is aiming (Sadler, 1989). If the teacher tells the student that she needs to “be more systematic” in (say) her scientific explorations, that is not feedback unless the learner understands what “being systematic” means—otherwise this is no more helpful than telling an unsuccessful comedian to “be funnier”. As suggested above, the difficulty with this is that if the learner understood what “being systematic” meant, she would probably have been able to be more systematic in the first place. The teacher believes the advice she is giving is helpful, but that is because the teacher already knows what it means to be systematic. 

Now, as with the case of summative assessment discussed above, this should not be taken to mean that ‘guidelines’ or ‘criteria’ should not be used in helping learners come to understand the goals the teacher has in mind, but we cannot assume that these statements, however carefully worded, have the same meaning for learners as they do for teachers. Such statements can provide a basis for negotiating the meaning, but ultimately, the learners will come to understand the statements only by developing their own implicit notions of quality.

This notion of ‘understanding the standard’ is the theme that unifies summative and formative functions of assessment. Summative assessment requires that teachers (or other assessors) become members of a community of practice, while formative assessment requires that the learners become members of the same community of practice.

References

Angoff, W. H. (1974). Criterion-referencing, norm-referencing and the SAT. College Board Review, 92(Summer), 2-5, 21.

Black, P. J. & Wiliam, D. (1998). Assessment and classroom learning. Assessment in Education: Principles Policy and Practice, 5(1), 7-73.

Butler, R. (1987). Task-involving and ego-involving properties of evaluation: effects of different feedback conditions on motivational perceptions, interest and performance. Journal of Educational Psychology, 79(4), 474-482.

Butler, R. (1988). Enhancing and undermining Intrinsic motivation; the effects of task-involving and ego-involving evaluation on interest and performance. British Journal of Educational Psychology, 58, 1-14.

Crooks, T. J. (1988). The impact of classroom evaluation practices on students. Review of Educational Research, 58(4), 438-481.

Deci, E. L. & Ryan, R. M. (1994). Promoting self-determined education. Scandinavian Journal of Educational Research, 38(1), 3-14.

Department for Education & Welsh Office (1995). English in the National Curriculum. London, UK: Her Majesty’s Stationery Office. 

Dillon, J. T. (1985). Using questions to foil discussion. Teaching and Teacher Education, 1(2), 109-121.

Dweck, C. S. (1986). Motivational processes affecting learning. American Psychologist (Special Issue: Psychological science and education), 41(10), 1040-1048.

Fontana, D. & Fernandes, M. (1994). Improvements in mathematics performance as a consequence of self-assessment in Portugese primary school pupils. British Journal of Educational Psychology, 64, 407-417.

Frederiksen, J. R. & White, B. J. (1997). Reflective assessment of students’ research within an inquiry-based middle school science curriculum. In Proceedings of Annual meeting of the AERA conference, vol . Chicago, IL.

Goldstein, H. (1996). Introduction. Assessment in Education: Principles Policy and Practice, 3(2), 125-128.

Klenowski, V. (1995). Student self-evaluation processes in student-centred teaching and cearning contexts of australia and england. Assessment in Education: principles, policy and practice, 2(2), 145-163.

Kluger, A. N. & DeNisi, A. (1996). The effects of feedback interventions on performance: a historical review, a meta-analysis, and a preliminary feedback intervention Theory. Psychological Bulletin, 119(2), 254-284.

Lave, J. & Wenger, E. (1991). Situated learning: legitimate peripheral participation. Cambridge, UK: Cambridge University Press. 

Messick, S. (1980). Test validity and the ethics of assessment. American Psychologist, 35(11), 1012-1027.

Morgan, C. (1998). Writing mathematically: the discourse of investigation. London, UK: Falmer Press. 

Natriello, G. (1987). The impact of evaluation processes on students. Educational Psychologist, 22(2), 155-175.

Pirsig, R. M. (1991). Lila: an inquiry into morals. New York, NY: Bantam. 

Polanyi, M. (1958). Personal knowledge. London, UK: Routledge & Kegan Paul. 

Popham, W. J. (1994, April) The stultifying effects of criterion-referenced hyperspecification: a postcursive quality control remedy. Paper presented at Symposium on Criterion-referenced clarity at the annual meeting of the American Educational Research Association held at New Orleans, LA. Los Angeles, CA: University of California Los Angeles.

Ramaprasad, A. (1983). On the definition of feedback. Behavioural Science, 28(1), 4-13.

Sadler, D. R. (1989). Formative assessment and the design of instructional systems. Instructional Science, 18, 145-165.

Vinner, S. (1997). From intuition to inhibition—mathematics, education and other endangered species. In E. Pehkonen (Ed.) Proceedings of 21st Conference of the International Group for the Psychology of Mathematics Education conference, vol 1 (pp. 63-78). Lahti, Finland: University of Helsinki Lahti Research and Training Centre.

von Glasersfeld, E. (1987). Learning as a constructive activity. In C. Janvier (Ed.) Problems of representation in the teaching and learning of mathematics Hillsdale, NJ: Lawrence Erlbaum Associates.

Wiliam, D. (1994). Assessing authentic tasks: alternatives to mark-schemes. Nordic Studies in Mathematics Education, 2(1), 48-68.

Wiliam, D. (1998, July) The validity of teachers’ assessments. Paper presented at 22nd Conference of the International Group for the Psychology of Mathematics Education Working Group on Research on the Psychology of Mathematics Teacher Development held at Stellenbosch, South Africa. London, UK: King’s College London School of Education.

Wiliam, D. & Black, P. J. (1996). Meanings and consequences: a basis for distinguishing formative and summative functions of assessment? British Educational Research Journal, 22(5), 537-548.

Address for correspondence: Dylan Wiliam, School of Education, King’s College London, Cornwall House, Waterloo Road, London SE1 8WA, England. Telephone: +44 171 872 3153; Fax: +44 171 872 3182; Email: dylan.wiliam@kcl.ac.uk.

�	Paper presented at European Conference on Educational Research, Ljubljana, Slovenia, September 1998.


�	Actually, me.


�	Since the actual improvement in marks is meaningless without some indication of how much of an improvement this was, the effectiveness of educational interventions is often described in terms of ‘effect sizes’, which are measured in standard deviations. An effect size of 1 means that the mean achievement of the experimental group is one standard deviation higher than that of the control group. The effect of such an intervention is that the performance of an average student (ie at the 50th percentile) is raised to that of the 16 percentile—in other words from average to being in the top one-sixth of the population, while that of a student just in the lowest-scoring third of the population would be raised to that of student just in the highest-scoring third of the population.


�	This term was suggested to me by Jon Ogborn.


�	One way of punctuating this to being out the meaning is as follows. Paul, where John had had ‘had’, had had ‘had had’. ‘Had had’ had had a clearer meaning.
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