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Chapter 6
The role of formative assessment in

effective learning environments

Dylan Wiliam
Institute of Education, University of London

Dylan Wiliam describes assessment as the bridge between teaching and learning. The con-
cept of “ formative assessment” emerged with recognition of the importance of feedback
and application of navigational metaphors about staying on course through corrective
steering. There is substantial evidence, reviewed here, on how feedback improves learning
but most studies suffer from weak conceptualisation and neglect of longer-term impacts.
The definition here emphasises the role of assessment in improving the quality of instruc-
tional decisions. It can be seen as entailing five “key strategies”:

1. Clarifying, sharing and understanding learning intentions and criteria for success.
2. Engineering classroom activities that elicit evidence of learning.

3. Providing feedback that moves learners forward.

4. Activating students as instructional resources for one another.

5. Activating students as owners of their own learning.

Formative assessment is proposed as a process of capitalising on, “moments of contingency”
for the purpose of regulating learning processes.
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Introduction

Assessment plays a number of roles in modern societies, including the
certification of student achievement and holding educational institutions to
account. Over the past approximately 40 years, however, there has also been
increasing interest in the role it can play in supporting learning, often called
“formative assessment” or “assessment for learning”. This chapter presents a
brief overview of how the concept of formative assessment has developed in
recent years; in particular, how the central idea has expanded from an original
focus on feedback to a wider perspective on classroom practice. It presents
evidence on the impact of formative assessment on learning and discusses
definitional issues. It concludes with discussion on how formative assessment
relates to instructional design through the “regulation” of learning processes.

Why assessment is central to learning

If what students will learn as the result of a particular sequence of activi-
ties were predictable, designing learning would be simple. Provided that we
ascertain that students possess the correct prerequisites for a particular learning
sequence, we could be sure that they all would have learned what was intended
after engaging in the specified activities. However, as Denvir and Brown found
(1986a; 1986b), even when teachers design high quality learning activities aimed
at particular skills, and even when they take into account the student’s prior
knowledge, what is learned can often be quite different from the intended goal.

Yet, in most classrooms across the world, evidence about the success
of learning activities is typically collected only at the end of the learning
sequence. It is as if the crew of an aircraft on a long journey concentrated
only on following the optimal course from their starting point to their desti-
nation, and paid no attention to whether they were, in fact, on course. As all
pilots know, this is an unreliable strategy. This is why, in addition to plotting
a careful course, aircrew also take readings of their position as they are head-
ing towards their destination and make adjustments as conditions dictate.

In a similar vein over 40 years ago, Benjamin Bloom suggested that in
addition to assessment used at the end of a learning process to establish what
had been learned, assessment could also be used “to provide feedback and cor-
rectives at each stage in the teaching-learning process” (Bloom, 1969 p. 48). He
also noted that, while such assessments “may be graded and used as part of the
judging and classificatory function”, it is much more effective “if it is separated
from the grading process and used primarily as an aid to teaching” (p. 48).

David Ausubel stated many years ago: “If I could reduce all of educational
psychology to one principle, I would say this: the most important single factor
influencing learning is what the learner already knows. Ascertain this and
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teach him accordingly” (Ausubel, 1968 p. iv). Assessment is central to effec-
tive learning, therefore, because even if learners start in roughly the same
place with respect to a particular piece of learning, they will very quickly be
at different places due to the differences in what they have learned.

This is the fundamental idea explored in this chapter: the design of learn-
ing environments needs to take account of the fact that learning is unpredict-
able so that assessment has a key role to play by relating the instructional
activities that teachers plan to the consequent increase in learner capabilities.
In other words, assessment functions as the bridge between teaching and
learning. The aim of this chapter is to provide a clear theoretical basis for the
ways in which assessment can support learning, to show how the different
formulations of the notion of formative assessment proposed over the last 40
years can be encompassed within a broader over-arching framework, and to
use that framework to understand research in related areas.

Formative assessment as feedback

Course correction in navigation as discussed above is an example of a
“feedback” system, developed originally in the field of systems engineering
(see Wiener, 1948). Wiener noted that sometimes the effect of the “feedback
loop” is to drive the system further in the direction it is already going, such
as population growth with plentiful food and no predators or inflationary
price/wage spirals in economics. Such feedback is called “positive feedback”
because the effect of the feedback and the tendency of the system operate in the
same direction. In other situations, the effect of the feedback is to oppose the
tendency, restoring stability by returning the system to a steady state, as with
population growth when food supply is limited or the familiar room thermostat.
This is called “negative feedback” by engineers since its effect is in the oppo-
site direction to the tendency of the system. In engineering, positive feedback is
unhelpful because it means instability leading either to explosive growth or col-
lapse. In contrast, negative feedback helps to restore the system to a stable state.

The metaphor of “feedback” is widespread in education but it is important
to note that there are significant differences between the usage of the term in
engineering and in education. First, to qualify as feedback for an engineer,
the system must be able to use the information to affect its performance:
“Feedback is information about the gap between the actual level and the refer-
ence level of a system parameter which is used to alter the gap in some way.”
(Ramaprasad, 1983, p. 4) In contrast, in education the term “feedback” is often
used to describe any information given back to a learner about their perform-
ance, irrespective of whether that information has the capacity to alter the
gap (Sadler, 1989). In other words, if we use the term as an engineer would,
feedback is not just information given to students about their performance. It
must direct their future actions in productive ways.
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Second, not only the term “feedback” but the qualifiers “positive” and
“negative” are also applied in somewhat different ways. In engineering, they
refer to the effect of the feedback in relation to the tendency of the system. In
education, the terms tend to be used instead as value judgments on the effects
of the feedback. Feedback that suggests that the learner is on the right track,
so reinforcing the learning, would be described as “positive” both by educators
and engineers. However, consider the situation in which a student received
critical evaluations, made less effort, got even worse evaluations and made even
less effort, ultimately disengaging from learning altogether. To an educator, this
is an example of negative feedback but to an engineer this is positive feedback,
since it drives the system (student) in the direction it is already heading.

Third, and perhaps most importantly, we want in education to encourage the
development of autonomy in learning — for students to be able to develop their
own skills of self-regulation of learning so that their need for feedback dimin-
ishes. In contrast, no-one would criticise a room thermostat because the furnace
had not yet learned when to decide for itself when to turn itself on and off.

While these may appear to be semantic distinctions, in fact they go to the
heart of the problems encountered in the design of effective feedback systems
in education. Crooks (1988) reviewed over two hundred studies of the impact
of classroom evaluation practices on students and concluded that the power of
assessments to guide learning was not being realised because the summative
function of assessment — providing grades and other measures of how much
had been learned — is dominant.

Evidence on the impact of feedback

Studies have found that feedback can substantially improve educational
outcomes but we should be aware of certain caveats by way of introduction.
The results of many studies are given in terms of a “standardised effect size”
[“effect size” for short: this following Cohen (1988) is the difference in per-
formance between two groups (e.g. those given and those not given feedback)
divided by a measure of the spread of scores in the population (the standard
deviation)]. While the standardised effect size has undoubted advantages over
reporting the level of statistical significance attained in experimental compar-
isons (Harlow, Mulaik and Steiger, 1997), it nevertheless suffers from limita-
tions as a metric with which to compare findings from different experimental
studies. In particular, where the range of outcomes is restricted (e.g. studies
on specific sub-populations such as students with special educational needs),
the effect size is inflated because the divisor in the calculation is smaller
(Black and Wiliam, 1998a). Second, measures of educational outcomes differ
greatly in their sensitivity to the effects of education and whether the meas-
ure relates directly to what students have been learning or is more remote, as
with many national tests and examinations (Wiliam, 2008). This means that
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it is difficult to give hard-and-fast rules about how to interpret effect sizes.
Nevertheless, as a general guide, at least on standardised measures of educa-
tional achievement, effect sizes of around 0.4, which are typical in studies of
feedback, indicate an increase of at least 50% in the rate of learning. In other
words, students were learning in 8 months what other students were taking a
year to learn. These are therefore rather substantial increases in educational
productivity, especially if they can be scaled across an entire national system.

A more general caveat is that evaluations are used in schools for a multi-
plicity of purposes and comparisons are misleading when evaluations are com-
pared in terms of functions for which they were not designed (e.g. Natriello,
1987). For example, finding that differentiated feedback has more impact on
directing future student learning than on grades may show nothing more than
that systems generally do more effectively those things they are designed to
do than those things they are not designed to do.

Such limitations notwithstanding, the first substantial finding is that
just being assessed regularly can have a significant impact on learning. For
instance, students who took at least one test over a 15-week period scored 0.5
standard deviations higher than those who did not, and more frequent testing
was associated with higher levels of achievement, although testing more fre-
quently than once every two weeks conferred no additional benefit (Bangert
Drowns, Kulik, Kulik and Morgan, 1991). The quality of feedback and how
it is used, however, are much more important than its frequency. A review
of 40 research reports on the effects of feedback in “test-like” events (such
as questions embedded in programmed learning materials or review tests at
the end of a block of teaching) found that the way feedback was provided and
the kind of feedback given were both critical (Bangert-Drowns et al., 1991).
Where students could look ahead and “peek” at the answers before they had
attempted the questions, they learned less than when studies controlled for this
“pre-search availability” (effect size: 0.26). More importantly, when feedback
is given through the details of the correct answer, students learn more than
when they are just told whether their answer is correct or not (effect size: 0.58).

Feedback can also be useful to teachers. Fuchs and Fuchs (1986) conducted
a meta-analysis of 21 different reports on the use of the feedback to and by
teachers, with frequencies of between 2 and 5 times per week. The mean effect
size on achievement between experimental and control groups was 0.70 standard
deviations. In about half the studies reviewed, teachers set rules about reviews
of the data and actions to follow and in these cases the mean effect size was
significantly higher at 0.92; when actions were left to teachers’ judgments the
effect size was only 0.42. In those studies in which teachers produced graphs of
the progress of individual children as a guide and stimulus to action, the effect
was larger (mean effect size: 0.70) than in those where this was not done (mean
effect size: 0.26).
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These findings appear to be affected by the kind of learning being con-
sidered. Dempster (1991) found that many of the available research studies
measured achievement in terms of content knowledge and low-level skills so
that it is not clear that such findings would necessarily generalize to higher-
order thinking. In a subsequent paper, Dempster (1992) argued that while the
benefits of integrating assessment with instruction are clear, and there is an
emerging consensus in the research for the conditions for effective assess-
ment — frequent testing soon after instruction, cumulating demand, with
feedback soon after testing — assessment is neglected in teacher education and
current practices in schools are far from these ideals.

A review by Elshout-Mohr (1994), published originally in Dutch and
reviewing many studies not available in English, suggested that for more
complex tasks, knowledge of correct answers is less useful than it is for
simple tasks. Learning is not just a matter of correcting what is wrong but
of developing new capabilities and this requires feedback more as dialogue
rather than simply giving correct answers. This requires the learner to
become active in managing the process.

Much of this work had focused on the effects of feedback in schools. In
1996, Kluger and DeNisi published a review of the effects of feedback in
schools, colleges and workplaces.! Across all the studies, the average effect
size for the feedback is 0.41 standard deviations, but the effects vary consid-
erably across the different studies. Most notably in 50 out of the 131 studies
(38%) feedback actually lowered average performance.

As part of a broader research programme on the development of intelli-
gent tutoring environments, Shute (2008) examined research on feedback to
students.? This review identified major gaps in the literature and, as might be
expected, concluded that there was no simple answer to the question, “What
feedback works?”. But, it also endorsed the findings of earlier reviews on the
size of the effects that could be expected from feedback (standardized effect
sizes in the range 0.4 to 0.8 standard deviations).

Some pointers regarding effective feedback

In seeking to understand why feedback may sometimes lower perform-
ance, Kluger and DeNisi (1996) looked for “moderators” of feedback effects.
They found that feedback was least effective when it focused attention on the
self, more effective when it focused on the task in hand, and most effective
when it focused on the details of the task and involved goal-setting.

However, even the limited benefits of feedback identified by Kluger and
DeNisi might sometimes be counter-productive. They pointed out that feedback
might make the learner work harder, which is presumably beneficial, but it
might also lead the learner to channel her or his efforts in a particular direction,
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to modify or reject the goal, or to ignore the feedback entirely. Even when
feedback produced a positive impact on learning, this might be by emphasis-
ing instrumental goals and inhibiting deep learning. In their conclusion, they
suggested that it is more important to examine the processes induced by the
feedback rather than whether feedback in general improves performance.

Shute (2008) offers a number of “preliminary guidelines” for the design
of effective feedback, both in relation to enhancing learning and in terms of
timing.

Feedback should focus on the specific features of the task, and provide
suggestions on how to improve, rather than focus on the learner; it should
focus on the “what, how and why” of a problem rather than simply indicating
to students whether they were correct or not; elaborated feedback should be
presented in manageable units and, echoing Einstein’s famous dictum, should
be “as simple as possible but no simpler.” However, feedback should not be so
detailed and specific that it “scaffolds” the learning to such an extent that the
students do not need to think for themselves. Feedback is also more effective
when from a trusted source (whether human or computer).

The optimum timing of feedback appears to depend strongly on the kind
of learning being undertaken: immediate feedback appears to be most helpful
for procedural learning or when the task is well beyond the learner’s capability
at the beginning of the learning, while delayed feedback appears to be more
appropriate for tasks well within the learner’s capability or when transfer to
other contexts is sought.

The recent review by Hattie and Timperley (2007) defines the purpose of
feedback as reducing discrepancies between current understandings or per-
formance and a desired goal (as proposed by Ramaprasad, 1983). Building on
the work of Deci and Ryan (1994) and Kluger and DeNisi (1996), their model
posits that students can reduce the discrepancy either by employing more
effective strategies or increasing effort, on the one hand, or by abandoning,
blurring or lowering the goals they have set for themselves, on the other.
Teachers can reduce the discrepancy by changing the difficulty or specificity
of the goals or by providing more support to the students. Their model speci-
fies three kinds of questions that feedback is designed to answer (Where am
I going? How am I going? Where next?), and each feedback question operates
at four levels: feedback about the task (FT), feedback about the processing
of the task (FP), feedback about self-regulation (FR), and feedback about the
self as a person (FS). They demonstrate that FS is the least effective form of
feedback; FR and FP “are powerful in terms of deep processing and mastery
of tasks”; FT is powerful when the feedback is used either to improve strategy
processing, or for enhancing self-regulation (although these conditions are
rarely met in practice).
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Formative assessment as part of teaching

The studies summarised above show that some form of feedback to learn-
ers in the course of their learning has positive effects on learning, but that
such effects cannot be taken for granted. The effects depend not just on the
quality of the feedback but on the learning milieu in which it is provided, the
orientations and motivations of the learner, and a range of other contextual
factors (Boekaerts, this volume). For this reason, when Paul Black and I
sought to update the reviews of Natriello and Crooks, we deliberately took a
broad view of the field. (We noted that the reviews by Natriello and Crooks
had cited 91 and 241 references respectively, and yet only 9 references were
common to both papers, and neither cited the review by Fuchs and Fuchs.)
Rather than relying on electronic search methods, we consulted each issue of
76 of the journals considered most likely to contain relevant research between
1987 and 1997. Our review (Black and Wiliam, 1998a), based on 250 studies,
found that effective use of classroom assessment yielded improvements in
student achievement between 0.4 and 0.7 standard deviations, albeit noting
the already-mentioned problems with the interpretation of effect sizes.

Black and Wiliam presented a number of “examples in evidence” — the
meta-analysis by Fuchs and Fuchs and seven classroom-based studies — that
illustrate features of effective formative assessment. Perhaps the most impor-
tant one is that, to be effective, formative assessment has to be integrated into
classroom practice, requiring a fundamental re-organisation of classroom
operations:

It is hard to see how any innovation in formative assessment can
be treated as a marginal change in classroom work. All such work
involves some degree of feedback between those taught and the
teacher, and this is entailed in the quality of their interactions which
is at the heart of pedagogy. (Black and Wiliam, 1998a, p. 16)

We also noted that for assessment to function formatively, the feedback
information has to be used, and thus the differential treatments that are
incorporated in response to the feedback are at the heart of effective learn-
ing. Moreover, for these differentiated treatments to be selected appropriately,
teachers need adequate models of how students might react to, and make use
of, the feedback. As Perrenoud (1998) observes in his commentary on the
Black and Wiliam paper, “...the feedback given to pupils in class is like so
many bottles thrown into the sea. No one can be sure that the message they
contain will one day find a receiver.”

In order to address this, we examined the student perspective, the role of
teachers, and some of the systems for the organisation of teaching in which
formative assessment is a major component. In drawing out implications for
the policy and practice of formative assessment, we concluded:
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There does not emerge, from this present review, any one optimum
model on which ... policy might be based. What does emerge is a
set of guiding principles, with the general caveat that the changes in
classroom practice that are needed are central rather than marginal,
and have to be incorporated by each teacher into his or her practice
in his or her own way .... That is to say, reform in this dimension will
inevitably take a long time and need continuing support from both
practitioners and researchers. (p. 62)

Most of the work reviewed by Natriello, Crooks, Kulik and his col-
leagues, and Black and Wiliam focused on school-age students (i.e. up to the
age of 18). Nyquist (2003) examined studies of feedback with college-age
learners. He reviewed approximately 3000 studies of the effects of feedback,
of which 86 met the criteria that they:

* Involved experimental manipulation of a characteristic relevant to
feedback.

* Used a sample of college-age learners.
*  Measured academic performance.

*  Provided sufficient quantitative information for an effect size to be
calculated.

From the 86 studies it was possible to derive 185 effect sizes. After a number
of technical adjustments (limiting extreme values to 2 standard deviations from
the mean effect, and correcting for small sample bias across the studies), the
analysis yielded a mean effect size of 0.40 standard deviations — almost identi-
cal to that found by Kluger and DeNisi. This mean effect reduced slightly to
0.35 (SE = 0.17) once adjustments were made (weighting the effects so that the
contribution to the mean effect was proportional to their reliability), although the
effects themselves were highly variable (ranging from -0.6 to 1.6 SDs).

To investigate “moderators” of effect, Nyquist developed the following
typology of different kinds of formative assessment:

*  Weaker feedback only: students are given only the knowledge of their
own score or grade; often described as “knowledge of results”.

* Feedback only: students are given their own score or grade, together
with either clear goals to work towards or feedback on the correct
answers to the questions they attempted; often described as “knowl-
edge of correct results”.

*  Weak formative assessment: students are given information about
the correct results, together with some explanation.
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* Moderate formative assessment: students are given information
about the correct results, some explanation, and some specific sugges-
tions for improvement.

¢ Strong formative assessment: students are given information about
the correct results, some explanation, and specific activities to under-
take in order to improve.

The average standardized effect size for each type of intervention is given
in Table 6.1.

Table 6.1. Effect sizes for different kinds of feedback intervention

N Effect
Weaker feedback only 31 0.14
Feedback only 48 0.36
Weaker formative assessment 49 0.26
Moderate formative assessment 41 0.39
Strong formative assessment 16 0.56
Total 185

Source: Nyquist, 2003. The figures are corrected values provided in a personal
communication and not the same as given in the original thesis.

Nyquist’s results echo the findings of Bangert-Drowns et al. discussed
above. Just giving students feedback about current achievement produces
relatively little benefit, but where feedback engages students in mindful activ-
ity, the effects on learning can be profound.

The research reviews conducted by Natriello (1987), Crooks (1988),
Bangert-Drowns et al. (1991), and Black and Wiliam (1998a) underline that
not all kinds of feedback to students about their work are equally effec-
tive. As a further example, Meisels, Atkins-Burnett, Xue, Bickel and Son
(2003) explored the impact of the Work Sample System (WSS) — a system of
curriculum-embedded performance assessments — and the achievement of
WSS students was significantly and substantially higher in reading, but in
mathematics there was no significant difference. The details of the system
in use, how it is implemented, and the nature of the feedback provided to
students appear to be crucial variables, with small changes often producing
large impacts on effectiveness.

Though many of the studies included in the reviews focus on older stu-
dents, attitudes to learning are shaped by the feedback they receive from a
very early age. In a year-long study of eight kindergarten and first grade
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classrooms in six schools in England, Tunstall and Gipps (1996a; 1996b)
identified a range of roles played by feedback. Like Torrance and Pryor
(1998), they found that much of the feedback given by teachers to students
focused on socialisation: “I’m only helping people who are sitting down with
their hands up” (p. 395). Beyond this socialisation role, they identified four
types of feedback on academic work.

The first two types are essentially evaluative in form. The first covers
feedback that rewards or punishes the students for their work (e.g. students
being allowed to leave for lunch early when they had done good work, or
threatened with not being allowed to leave for lunch if they hadn’t completed
assigned tasks). The second type of feedback is also evaluative, but indicates
the teacher’s level of approval (e.g. “I'm very pleased with you” vs. “I'm
very disappointed in you today”). The two other types of feedback identi-
fied by Tunstall and Gipps are termed “descriptive”. The third focuses on the
adequacy of the work in terms of the teacher’s criteria for success, ranging
from the extent to which the work already satisfies the criteria at one end
(e.g. “This is extremely well explained”) to the steps the student needs to
take to improve (e.g. “I want you to go over all of them and write your equals
sign in each one”). The fourth kind of feedback emphasises process, with the
teacher playing the role of facilitator rather than evaluator. As Tunstall and
Gipps (1996a) explain, teachers engaging in this kind of feedback “conveyed
a sense of work in progress, heightening awareness of what was being under-
taken and reflecting on it” (p. 399).

Most of the research reviewed above was published in English. In order to
provide a more comprehensive overview of research in this area, the OECD
study of formative assessment (Looney, 2005) commissioned reviews of
relevant research published in French (Allal and Lopez, 2005) and German
(Koéller, 2005).

Allal and Lopez report that research in France and French-speaking parts
of Belgium, Canada and Switzerland, has focused much more on theoretical
than empirical work, with very few controlled empirical studies. They sug-
gest that the most important finding of their review of over 100 studies of the
previous thirty years is that the studies of assessment practices in French-
speaking classrooms have utilized an “enlarged conception of formative
assessment” along the lines adopted by Black and Wiliam. Allal and Lopez
argue that central to feedback within the Anglophone tradition (as exempli-
fied by Bloom), is “remediation,” which they summarise as “feedback + cor-
rection”. In contrast, within much of the research undertaken in francophone
countries, the central concept is “regulation”, summarised as “feedback +
adaptation” (p. 245).3

Allal and Lopez identify four major developments in this French-language
research literature. In the first, which they term “focus on instrumentation”,
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the emphasis was on the development of assessment tools such as banks of
diagnostic items and adaptive testing systems. In the second (“search for theo-
retical frameworks”), the emphasis shifted to a “search for theories that can
offer conceptual orientation for conducting assessment”. The third develop-
ment — “studies of existing assessment practices in their contexts” — provides
a grounding for the search for theoretical frameworks by articulating it with
the study of how formative assessment is practised in real classrooms. The
fourth, and most recent, development has been “development of active student
involvement in assessment” which has examined student self-assessment,
peer-assessment, and the joint construction of assessment by students and
teachers together.

The notion of formative assessment as being central to the regulation
of learning processes has been adopted by some Anglophone researchers
(see, for example, Wiliam, 2007), and the broadening of the understanding
of formative assessment was noted by Brookhart (2007). Her review of the
literature on “formative classroom assessment” charted the development of
the concept of formative assessment as a series of nested formulations (p. 44):

» Information about the learning process.

* Information about the learning process that teachers can use for
instructional decisions.

» Information about the learning process that teachers can use for instruc-
tional decisions and students can use in improving their performance.

* Information about the learning process that teachers can use for
instructional decisions and students can use in improving their per-
formance in ways that motivate them.

In general, however, there appear to be few links between the strong
theoretical work in the francophone tradition and the empirical work under-
taken particularly in the United States. Allal and Lopez conclude that the
French-language work on formative assessment is in need of considerably
more empirical grounding. (p.256)

The review of German-language literature by Kéller (2005) began with
an approach similar to that adopted by Black and Wiliam, with searches of
on-line databases supplemented by scrutiny of all issues of the six most rel-
evant German-language journals from 1980 to 2003. Koller noted that while
there were many developments related to formative assessment reported in
academic journals, there was little evaluation of the outcomes of formative
assessment practices for students, although there were confirmations of some
findings in the Anglophone literature. He reports the work of Meyer who, like
Kluger and DeNisi, found that praise can sometimes have a negative impact
on learning, while criticism, even blame, can sometimes be helpful. Another
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important strand of work mentioned by Koéller concerns differences between
teachers’ uses of “reference norms.” A number of studies, notably those by
Rheinberg, have shown that students learn more when taught by teachers
who judge a student’s performance against his or her previous performance
(individual reference norm) rather than teachers who compare students with
others in the class (social reference norm).

Theoretical syntheses: formative assessment and assessment for learning

Over the last dozen or so years, a number of definitions of the term
“formative assessment” have been proposed. Black and Wiliam (1998a)
defined formative assessment “as encompassing all those activities under-
taken by teachers, and/or by their students, which provide information to be
used as feedback to modify the teaching and learning activities in which they
are engaged” (p. 7). Cowie and Bell (1999) adopted a slightly more restric-
tive definition by limiting the term to assessment conducted and acted upon
while learning was taking place by defining formative assessment as “the
process used by teachers and students to recognise and respond to student
learning in order to enhance that learning, during the learning” (p. 32,
my emphasis). The requirement that the assessment be conducted during
learning was also embraced by Shepard, Hammerness, Darling-Hammond,
Rust, Snowden, Gordon, Gutierez and Pacheco (2005) in defining formative
assessment as “assessment carried out during the instructional process for the
purpose of improving teaching or learning” (p. 275).

The OECD review of formative assessment practices across eight
national and provincial systems also emphasised the principle that the assess-
ment should take place during instruction: “Formative assessment refers to
frequent, interactive assessments of students’ progress and understanding to
identify learning needs and adjust teaching appropriately” (Looney, 2005,
p. 21). In similar vein, Kahl (2005) wrote: “A formative assessment is a tool
that teachers use to measure student grasp of specific topics and skills they
are teaching. It’s a ‘midstream’ tool to identify specific student misconcep-
tions and mistakes while the material is being taught” (p. 11).

Broadfoot, Daugherty, Gardner, Gipps, Harlen, James and Stobart (1999)
argue that using assessment to improve learning depends on five key factors:
1) the provision of effective feedback to pupils; 2) the active involvement
of pupils in their own learning; 3) adjusting teaching to take account of the
results of assessment; 4) a recognition of the profound influence assessment
has on the motivation and self-esteem of pupils, both of which are crucial
influences on learning; and 5) the need for pupils to be able to assess them-
selves and understand how to improve. They suggest that the term “formative
assessment” is unhelpful to describe such uses of assessment because “the
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term ‘formative’ itself is open to a variety of interpretations and often means
no more than that assessment is carried out frequently and is planned at the
same time as teaching” (p. 7). Instead, they suggest the term “assessment for
learning”, as proposed originally by James (1992).

Black, Harrison, Lee, Marshall and Wiliam (2004) suggest keeping both
terms in that “assessment for learning” refers to any assessment for which the
first priority in its design and practice is to serve the purpose of promoting stu-
dents’ learning, and that this “becomes ‘formative assessment” when the evidence
is actually used to adapt the teaching work to meet learning needs” (p. 10).

Taking this into account, I propose the following definition based on
Black and Wiliam (2009), which subsumes and extends previous defini-
tions: “An assessment functions formatively to the extent that evidence about
student achievement is elicited, interpreted, and used by teachers, learners,
or their peers, to make decisions about the next steps in instruction that are
likely to be better, or better founded, than the decisions they would have
taken in the absence of that evidence.”

Several features of this definition are worth noting:

» It is based on the function served by the information yielded by the
assessment, rather than a property of the assessment itself.

* The assessment can be carried out by the teacher, the learner, or her
peers.

» The focus of the definition is on decisions regarding next steps in
instruction, rather than intentions or outcomes.

*  The definition is probabilistic.

* The assessment need not change the direction of instruction (it
might merely confirm that the planned subsequent actions were
appropriate).

Any assessment that provides evidence that has the potential to improve
instructional decision-making by teachers, learners, or their peers can there-
fore be formative. Suppose a class has taken a test that assesses the ability to
find the largest or smallest fraction in a given set. The raw scores achieved by
students would provide a “monitoring assessment”, indicating which students
might benefit from additional instruction or explanation. If, in addition, the
teacher noticed that many students gaining low scores were more successful
in examples that involved unitary fractions (those with 1 as the numerator)
than with more complex fractions, this would provide a “diagnostic assess-
ment”, providing specific information about sources of difficulty. The teacher
would then be able to focus additional instruction on non-unitary fractions. If
the teacher can see from the responses that many students are operating with
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a strategy that the smallest fraction is the one with the largest denominator,
and the largest fraction is the one with the smallest denominator — a strategy
that works with unitary fractions (Vinner, 1997) — then this provides informa-
tion for the teacher that is “instructionally tractable”. Such assessments and
interpretations of them not only signal the problem (monitoring) and locate
it (diagnosing), but they also situate the problem within a theory of action
that suggests measures to be taken to improve learning. The best formative
assessments are prospective rather than retrospective, therefore, in that they
identify recipes for future action.

Any assessment is potentially formative, therefore, since any assessment
can support decisions that would not have been possible, or would not be
made so well, without the assessment information. However, this does not
mean that all formative uses of assessment information are equally effec-
tive. By definition, assessments giving diagnostic insights are likely to lead
to better decisions about teaching than those that simply monitor student
achievement, and those that yield insights that are instructionally tractable
are, in all likelihood, better still.

One of the differences between assessments that monitor, those that
diagnose, and those that provide insights that are instructionally tractable is
the specificity of the information yielded: to be instructionally tractable, the
assessment needs to provide more information than simply whether learning
is taking place or, if it is not, what specifically is not being learned: it must
also incorporate theories of curriculum and of learning. This is because the
focus is on “what next?” and this implies a clear notion of a learning pro-
gression — a description of the “knowledge, skills, understandings, attitudes
or values that students develop in an area of learning, in the order in which
they typically develop them” (Forster and Masters, 2004, p.65). Instructional
tractability also entails a theory of learning because, before a decision can
be made about what evidence to elicit, it is necessary to know not just what
comes next in learning, but also what kinds of difficulties learners have in
making those next steps. The links between formative assessment and theo-
ries of learning are examined in greater detail in Black and Wiliam (2005),
Brookhart (2007), Wiliam (2007), and Black and Wiliam (2009).

Cycle lengths for formative assessment

In the example of the fractions test discussed above, the action taken
by the teacher follows quickly from generating the evidence about student
achievement. In general, however, the definition of formative assessment pro-
posed above allows for cycles of elicitation, interpretation and action of any
length, provided the information is used to inform decisions about teaching,
which decisions are likely to be better than those made in the absence of that
evidence. The length of the formative assessment cycle should also be attuned
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to the capacity of the system to respond to the evidence generated — there is
little point in generating information on a daily basis if the decisions that the
evidence is to inform are taken only monthly (Wiliam and Thompson, 2007).

Not all examples consistent with this definition would be considered as
formative assessment under some of the other definitions discussed above.
For example, Cowie and Bell (1999), Looney (2005), Shepard (2007) and
Kahl (2005) would all probably resist using the term “formative” for assess-
ment that seems remote from its collection. The research literature reviewed
above indeed confirms that formative assessment that is less remote is more
likely to increase learning and by a greater amount. However, as I have else-
where noted (Wiliam, 2009), it seems odd to reserve the term “formative”
only for assessments that make a significant difference to student outcomes.
Rather, it makes more sense to this author to describe assessment as “forma-
tive” when it forms the direction of future learning but to acknowledge that
there are different cycle-lengths involved, as shown in Table 6.2.

Table 6.2. Cycle lengths for formative assessment

Type Focus Length

Long-cycle Across marking periods, quarters, 4 weeks to 1 year
semesters, years

Medium-cycle ~ Within and between instructional units 1 to 4 weeks

Short-cycle Within and between lessons Day by day: 24 to 48 hours
Minute by minute: 5 seconds to 2 hours

Source: Wiliam and Thompson (2007).

Formative assessment: key instructional processes

In order to understand what kinds of formative assessments are likely to
be most effective, it is necessary to go beyond the functional definition of
formative assessment and look in more detail at the underlying processes.
The “systems” metaphor adopted by Ramaprasad (1983), which provides the
basis for the definition of assessment for learning adopted by the Assessment
Reform Group (Broadfoot ef al., 2002), draws attention to three key instruc-
tional processes in terms of establishing:

1. Where the learners are in their learning.
2. Where they are going.
3. What needs to be done to get them there.
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While many approaches to formative assessment emphasise the role of
the teacher, the definition adopted here acknowledges the roles that the learn-
ers themselves and their peers have to play. Crossing the process dimension
(where learners are in their learning, where they are going, how to get there)
with that of the agent in the instructional process (teacher, peer, learner) pro-
duces a matrix of nine cells. However, while some of the nine cells generated
in this way make sense on their own, it also makes sense to look at other cells
in combination. For example, if we consider the role of students in establish-
ing where they are in their learning, and how to reach their desired goal, this
can be presented as a process of “activating students as owners of their own
learning”, which subsumes a range of important aspects of learning, such
as meta-cognition (see Schneider and Stern, this volume). In the same way,
the role of peers in establishing where students are in their learning and how
they can reach their desired goal, can be presented as “activating students as
instructional resources for one another” (see Barron and Darling-Hammond,
this volume). Finally, the three cells involving “where the learner is going”
can be presented as “clarifying, sharing, and understanding learning inten-
tions and criteria for success”. The result is that the nine cells can be col-
lapsed into the five “classroom strategies” of formative assessment marked
1-5 in Table 6.3. Details of the research base for each of these five strategies
can be found in Wiliam (2007), and details of how teachers have imple-
mented these strategies in their own classrooms can be found in Leahy, Lyon,
Thompson and Wiliam (2005).

Table 6.3. Classroom strategies for formative assessment

Where the learner is going Where the learner is right now How to get there
Teacher  Clarifying learning intentions and Engineering effective
sharing and criteria for success (1) classroom discussions, Providing feedback that
activities and tasks that elicit moves learners forward (3)

evidence of learning (2)

Peer Understanding and sharing learning Activating students as instructional
intentions and criteria for success (1) resources for one another (4)
Learner  Understanding learning intentions Activating students as the owners of their own learning (5)

and criteria for success (1)

Source: Leahy, Lyon, Thompson and Wiliam, 2005.
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Formative assessment and the regulation of learning processes

In the remainder of this chapter, I discuss how the approach to forma-
tive assessment outlined here can be integrated into a larger perspective on
instructional design through a focus on the regulation of learning processes
(Perrenoud, 1991; 1998).

Within such a framework, the actions of the teacher, the learners, and
the context of the classroom can be evaluated with respect to how well the
intended learning proceeds towards the intended goal. As Schneider and Stern
(this volume) point out, teachers do not create learning; only learners can do
this and so many have called for a shift in the role of the teacher from the
“sage on the stage” to the “guide on the side.” The danger with such a charac-
terisation is that it is often interpreted as relieving the teacher of responsibility
for ensuring that learning takes place. What I propose here is that the teacher
be regarded as responsible for “engineering” a learning environment, both in
its design and its operation.

An effective learning environment creates student engagement and is
well-regulated. As a growing body of research on cognitive development
shows, the level of engagement in cognitively challenging environments
influences not only achievement, but also IQ itself (Dickens and Flynn,
2001; Mercer, Dawes, Wegerif and Sams, 2004). As well as creating engage-
ment, effective learning environments need to be designed so that, as far
as possible, they afford or scaffold the learning that is intended (“proac-
tive regulation”). If the intended learning is not occurring, then this should
become apparent so that appropriate adjustments may be made (“interactive
regulation”). Finally, it is also possible for teachers to engage in “retroactive
regulation”; for example, when a teacher realises that a particular instruc-
tional sequence might be improved for one group of students as a result of
experiences with other groups of students.

Proactive regulation is achieved “upstream” of the lesson itself (i.e. before
the lesson begins). The regulation can be unmediated as when, for example, a
teacher “does not intervene in person, but puts in place a ‘meta-cognitive cul-
ture’, mutual forms of teaching and the organisation of regulation of learning
processes run by technologies or incorporated into classroom organisation and
management” (Perrenoud, 1998, p. 100). For example, a teacher’s decision to
use realistic contexts in mathematics can provide a source of regulation since
students will be able to evaluate how reasonable are their answers. When a
teacher develops in the students the skills of consulting and productively sup-
porting each other, this too is an example of proactive regulation.

At other times, particularly when it is hard to predict how students will
respond to instructional activities, it may be more appropriate to regulate
learning interactively — for example, by creating questions, prompts or
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activities that evoke responses from the students that the teacher can use
to determine the progress of the learning and, if necessary, to make adjust-
ments. Often, these questions or prompts will be open-ended, requiring
higher-order thinking — indeed such questions are essential to creating learn-
ing environments that foster student engagement. But closed questions have
a role here, too. “Is calculus exact or approximate?”, “What is the pH of 10
molar NaOH?”, or, “Would your mass be the same on the moon?” are all
closed questions with a single correct answer, but are valuable because they
frequently reveal student conceptions that are different from those intended
by the teacher (many students believe that calculus is approximate, that a pH
cannot be greater than 14, and that one’s mass depends on gravity like one’s
weight does).

“Upstream” planning of good questions like those above therefore creates
the possibility that the learning activities “downstream” may change course
in light of the students’ responses. These “moments of contingency” — points
in the instructional sequence when the instruction can proceed in different
directions according to the responses of the students — are at the heart of the
regulation of learning. Indeed, Black and Wiliam (2009) propose that forma-
tive assessment is, in essence, concerned with “the creation of, and capitali-
sation upon, ‘moments of contingency’ in instruction for the purpose of the
regulation of learning processes” (p. 6). A theory of formative assessment
is therefore much narrower than an overall theory of teaching and learning,
although it links in significant ways to other aspects of teaching and learning,
since how teachers, learners, and their peers create and capitalise on these
moments of contingency entails considerations of instructional design, cur-
riculum, pedagogy, psychology and epistemology.

Summary

This chapter has traced a number of significant strands in the develop-
ment of the concept of formative assessment, although the account is of
necessity highly selective. The earliest uses of the term drew heavily on the
idea of feedback and on navigational metaphors, focusing on feedback as a
corrective measure to restore learning to its intended trajectory. Over the
last hundred years, literally thousands of studies have sought to determine
what kinds of feedback interventions improve learning, and by how much,
but these studies are of limited value due to weak conceptualisation of the
feedback intervention itself, of the kinds of learning under study, and a fail-
ure to consider long-term impacts. Over the last twenty years, there has been
considerable interest in the use of formative assessment not in isolation but as
an integral feature of high-quality educational practice in classroom settings,
and a number of definitions have been proposed.
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In this chapter, a definition of formative assessment has been presented
emphasising the role of assessment in improving the quality of instructional
decisions, which subsumes previous definitions of “formative assessment”.
Consequences of this definition have been drawn out; specifically, it is sug-
gested that formative assessment can usefully be thought of as entailing five
key strategies:

1. Clarifying, sharing and understanding learning intentions and crite-
ria for success.

2. Engineering effective classroom discussions, activities and tasks that
elicit evidence of learning.

3. Providing feedback that moves learners forward.
4. Activating students as instructional resources for one another.
5. Activating students as the owners of their own learning.

Finally, it is suggested that formative assessment is concerned with the
creation of, and capitalisation upon, “moments of contingency” in instruction
with a view to regulating learning processes, which allows a clear demarca-
tion between formative assessment and other aspects of instructional design
and pedagogy.

Notes

L. They began by identifying approximately 3000 potentially relevant research
studies, and excluded all those with fewer than 10 participants, where there
was not a comparison group of some kind, and those with too few details for
effect sizes to be computed. They were left with just 131 publications, reporting
607 effect sizes and involving 23 663 observations of 12 652 participants.

2. From an initial screening involving on-line databases which generated 180 relevant
studies, a total of 141 publications met the inclusion criteria (103 journal articles, 24
books and book chapters, 10 conference proceedings and 4 research reports).

3. The French word régulation has a much more specific meaning than the English
word “regulation”. There are two ways to translate the word “regulation” into
French — réglement and régulation. The former of these is used in the sense of
“rules and regulations,” while the latter is used in the sense of adjustment in the
way that a thermostat “regulates” the temperature of a room.
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