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This paper presents practical and technical requirements for using assessment for
teaching and learning and discusses impediments to the sound use of formative
assessment. These impediments relate to both assessment and teaching as well as
educational management. Assessment and teaching impediments include the
procedures used to develop valid assessments of progress, inappropriate scoring
procedures and methods of interpreting the resulting data, and the procedures used to
facilitate learning. The management impediments include the focus on normative
assessment, and failure to provide assessment instruments sampling the range of
student achievement, to communicate relevant useful information to teachers, to
evaluate added value in appropriate ways, and to ignore generally the actions
teachers need to take. The paper provides suggested action to improve assessment for
learning.

National Assessment and School Assessment

We can contrast systematic, regular national assessments of the provision of quality
education with the corresponding provision of quality education in individual schools.
Lockheed and Murphy (1996) consider that systematic regular measurements of learning
achievement are essential for policy making with respect to use of scarce resources and in
evaluating interventions designed to improve schools. Such evaluation may look at
examination results, the numbers of students repeating classes, dropping out of school, or
proceeding to further study, or the number of years taken to complete a stage of learning.
They may wish to evaluate the effects of educational practices like homework, the number
of days schooling is offered, the attendance rates for those days, or the time-on-task for
students attending school. They may also investigate the standards of entry to teacher
education programs, and the provision of pre-service and in-service education. But they
rarely consider whether the students have learned.

The research methodology for evaluating the quality of education has become quite
sophisticated (for example, see the Organisation for Economic Co-operation and
Development [OECD] Programme for International Student Assessment [PISA] at
http://www.pisa.oecd.org/). But my experiences as a consultant working in such nations as
Singapore, Malaysia, Laos, Vietnam, Thailand, India, China and the Philippines with a
range of development agencies lead me to conclude that these development agencies lack
sufficient expertise in such methodology to monitor improvement of education. Agencies
such as World Bank, UNESCO, the Asian Development Bank, and national foreign aid
providers (like AUSAID) use accountability provisions to check that the funds provided are
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spent as intended, but are unable to show that learning has occurred. This weakness is
evident also in much of the internal and external assessment in State and private schooling
in Australia and elsewhere. The basic problem is that the accountability mechanisms of
development agencies do not, in general, ask the right questions, such as, “Did the
individual students participating in the intervention change their achievement level?”
Similarly, Australian State Year 12 examinations offer no evidence that students have
learned. This basic issue is a consequence of not recognising that providing evidence of
learning requires at least two relevant measures of achievement for the same students.
Because we do not know what learning has occurred we cannot judge which schools are
best in causing learning to occur, and therefore we are unable to reward those schools if we
see that as desirable. (Instead we reward other schools for their selection policies.)

Some of the problems in development aid contexts are concerned with language and
meaning. For example, the educational measurement and assessment language that we use
is very difficult in some nations because their languages do not have equivalent technical
language (Chantachak, 2003). To communicate one sometimes has to invent words. A
competent interpreter who has a facility in language and technical expertise is essential. But
this should not be a problem in developed nations.

In this paper I have tried to avoid the jargon of assessment and use everyday language
where possible. I will address three main issues. Firstly I will address the many uses of
student assessment. As you know, some use assessment to reward or punish, while others
use assessment to teach. But there are other uses for assessment. Secondly I will describe
some of the problems that arise in student assessment. Finally, I will look at some problems
of interpreting evidence about educational achievement.

Purposes Of Student Assessment

Everyday life requires citizens to make choices from restricted ranges of options in some
contexts. In other contexts they may have to perform in some way (like give a speech,
perform a song, or write a letter), produce something (like bake a cake), or collate evidence
to reach a decision or to argue their case. Their probability of success in such tasks can be
judged from successes on a representative sample of possible tasks. Test items are, in effect,
small sample tasks that can provide evidence of success. From this evidence inferences can
be made about the extent of achievement. The inferences are stronger if sample tasks (test
items) are of high quality.

Student assessment has many purposes. Student assessment of educational progress is
important as a way of certifying that standards have been reached, of informing the student
(and parents) of progress made, and of providing evidence to inform teaching decisions.
Student assessment can provide management information about the implementation of the
nation’s school curriculum. Curriculum statements describe intentions: without valid
student assessment practices the actual achievements are never compared in a legitimate
way with the intentions. Valid student assessments provide quality assurance for
certification of school achievement or professional recognition, for informing management,
and for evaluation of innovations and development intervention.
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Student assessment is a powerful influence on citizen’s perceptions of what is important.
Successful educational achievement gives access to greater income, better work conditions,
and further education and allows greater participation in national, regional and local
decision-making. Consequently, national school examinations and professional board
examinations are usually high-stakes assessments. Those who have succeeded are
concerned to protect the quality of the education system and keep the assessment
requirements just as demanding for those who follow.

Student Assessment for Management Purposes

Student assessment provides a means of ensuring that administrators have measures of
quality for management purposes. In a development aid context, national system
performance in basic education is often assessed by national examinations at the end of
elementary schooling and at the end of secondary schooling. [But Kellaghan (1996) says, “I
do not know of any existing public examination system that meets all of the objectives of
national assessment systems”.]

Student Assessment for Certification of Achievements

Where a certification process becomes well known, the certifying authority serves to
reassure the public that meaningful learning is occurring in schools and that assessment of
that learning is systematic, valid and fair in that due credit is given for work done for
assessment. In some constituencies, students are blamed if they do not learn. In others,
teachers are blamed for not teaching well. Others criticize the provision of teaching
materials or equipment. Assessment instruments and procedures are criticized too, if
students cannot achieve (as judged by pass rates on the assessments). In fact, a sound
education system requires all of these components:
• well-trained teachers who can help students learn,
• well-designed curriculum that is coherent and builds on past success,
• teaching and support materials that suit the curriculum and are accessible to all students,
• students who are motivated to learn and who persevere in their pursuit of knowledge,

and
• assessment strategies that give due credit to the quality of achievement and

generalizable skills.

Student Assessment for Teaching Purposes

Use of student assessment for teaching purposes involves identifying where students have
reached in their learning with a test or tests, and providing differential teaching according to
their needs, based on analysis of the test results. Many teachers and administrators accept
and support analysis of test data to improve teaching and learning.

Many teachers in developing nations lack the opportunity to learn how to carry out this task.
Some aid projects are providing tests with a different scoring procedure. The score key
shows the procedures for assessing the student responses and an associated table shows
teaching ideas and materials appropriate for different levels of score on that test. But this
approach is rare.
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Student Assessment for Selection Purposes

In one sense, all of the tests administered in basic education classrooms contribute to the
school’s decision whether the student will be promoted to the next class. In that sense
national tests or examinations are selection tests. The proportion entering tertiary study is
small in most developing nations, and the proportion of those who graduate is small too.
With stringent selection and low pass rates, one has to ask whether this wastage at
prestigious universities is due to invalid selection, inadequate teaching, immature students
(some nations have only 10 years of primary and secondary schooling), or invalid
progressive and final assessments.

Student Assessment for Monitoring Progress of Intervention Projects

The use of student achievement as a performance indicator in monitoring progress and
contributing to an understanding about benefits of investment and intervention is a recent
international development. I will return to this issue later in the paper in the section on
improving the assessment of learning.

Student Assessment for Inappropriate Purposes

Much of the duplicated testing conducted in developing-nation schools is to “make students
achieve higher scores”. There is a belief that repeated testing leads to higher scores. Further,
it is believed that increasing the amount of testing raises the scores even higher. Some items
in published review tests have errors in grammar, content and design. Some have no correct
answer while in others every answer is correct. The sad consequence is that valuable time to
teach the curriculum is wasted while students are trying to improve their scores with these
ineffective methods. A farming analogy emphasizes this: the farmer's corn will grow better
if appropriate nutrients and water are provided in timely fashion. Measuring the height of
the corn frequently is not going to improve the yield at all.

The need to have informed candidates when tests are given is accepted. There are two types
of knowledge needed by the candidate. One is the knowledge acquired through experience
and study with the help of the classroom teacher(s). The published curriculum indicates
which knowledge is required and the tests should sample competencies and skills from this
published curriculum. The second is knowledge of what the testing tasks will be like and
how candidate responses are to be recorded. This knowledge must be available to all
candidates, not just those who can afford to purchase 'review tests'.

Problems in interpreting test results due to a focus on normative assessment

Traditional published tests present difficulties in assisting students to learn. Generally these
tests are provided with interpretative guidance about the results obtained by students. This
advice is based on the performance of other students from one or more explicit or implicit
reference groups. The count of correct responses for a student in the teacher's class is
interpreted in terms of the proportion of the students in the reference group obtaining the
same score: the student is equal to or better than x per cent of the reference group.
(Sometimes these proportions are condensed into ranges and presented as letter grades.)
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Other tests, such as selection tests and annual Year 12 examinations, use the same
traditional approach.

Such information does not give help to the test user in curriculum terms: the student ranking
does not say what the student probably knows, what progress has been made in achieving
curriculum intentions, nor whether there are gaps in knowledge or skill which may impede
further progress. The tasks that give rise to the score are ignored in the interpretation, in
favour of a comparison with a group that is not necessarily known to the user and may not
even be studying a similar curriculum. Presenting the comparison group results as stanine
scores, descriptive letter ratings or T-scores instead of as percentile ranks does not improve
the position. Knowing that a score of 25 is “Above average” or “B” and that a score of 15 is
“Below Average” or “D” offers little useful information for a teacher (or for anyone else).
Rank order in a class or a State is just that: we presume that a student with a higher rank
order means that the student is “better” than a student with a lower rank order but we do not
know what one student knows that the other student does not. If the results are used for
selection we have to assume (often without any evidence) that what was measured is what
we are looking for in our selection procedure.

In the traditional approach, the first issue for a classroom teacher (and for that matter, any
test user) is whether the comparison or reference group is relevant for comparisons. Some
idea of relevance can be gained (if the test manual provides the information) from details of
the school curriculum for the comparison group and the representative nature of that group.
In such a traditional approach, if no reference group information (as in annual Year 12
examinations) is provided, the test user is left without a basis for deriving meaning from the
comparison. There is no point in further analysis in such a case.

Sometimes the comparison group details are known but do not match the test user’s
candidates in terms of age, curriculum undertaken, socio-economic background, home
language, prior learning, or access to resources. The usefulness of such comparisons
depends on guesswork, making adjustments to the interpretation by trying to estimate the
effects of each factor on the data. Even more scandalous is the assumption that all students
are equal (even though selection policies show that they are not).

Other traps for the unwary include:
• comparisons between a current candidate group and a dated comparison group (Often

changes in curriculum negate such a comparison);
• using tests or examinations with a constricted range of difficulty (For example,

minimum competency) that invalidate comparisons;
• using tests or examinations in successive years that do not correlate adequately leading

to invalid comparisons (If they do not measure the same thing, how do we interpret a
difference?);

• comparisons with an international reference group (For example, comparisons with
reference groups from USA on mathematics tests need to take into account substantial
curriculum differences on topics such as geometry);

• using “reading ages” which are norm-referenced but do not make the appropriate
reference group details explicit (The most famous example is the Schonell Reading
Tests where the comparison group was children in Scotland just after World War 2);
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• making year-of-schooling comparisons for students above or below that year of
schooling (one needs to know how the distribution of scores for years above and below
overlap with the comparison year scores before any sense can be made of such
comparisons); and

• failing to consider errors of measurement (Any test score necessarily contains an error
component due to fatigue from other events that day, day-to-day fluctuations in
performance and so on, and such test scores cannot be a perfect indicator of
achievement. Traditional approaches use a standard error of measurement index to assist
interpretation).

If teachers cannot derive meaning from such comparisons of results, what hope do parents
have? Yet reintroduction of (meaningless, comparative) letter grades appears to be federal
policy.

Interpreting Evidence of Educational Achievement

Many of these difficulties are easily resolved, provided the problem is recognised. Modern
tests use an Item Response Modelling approach developed from initial research by a Danish
statistician, Georg Rasch (1960). Wright and his colleagues have extended these ideas. [For
example, see Wright & Stone, (1979), Wright & Masters, (1982) and Wilson, (1992).]
Meaning is given to a score by showing what items a student could probably do and what
items probably could not be done. A teacher only has to consider the evidence and deliver
teaching that is required so that each student is successful on the next stage of learning.

Modern published tests allow comparisons with multiple reference groups including with
the same students on a previous occasion. The teacher can see whether topics that presented
difficulty initially have now been mastered. Provided the test publisher has anticipated the
need, teachers can observe the progress of a cohort over several years of schooling using
different tests. As in the case of traditional tests, if the reference group is not an appropriate
group for comparisons, then the comparisons will lack meaning. However the presentation
in terms of the items rather than in terms of the total-score performance of the group gives a
greater opportunity for teachers to check whether the reference group is appropriate or not.
Further, since comparisons for the same cohort are facilitated, those using a set of tests over
time can make comparisons with prior performance of the same students. (It is difficult to
argue that previous performance of the same students is not an appropriate reference point.)

The advantages of modern tests include:

Individual performance is interpreted with a scaled score on the test(s): Teachers have a
single "ruler" to describe the curriculum continuum, regardless of the test from the set being
used (provided that students are successful on some of the items of their test but not all).
This year’s group can be compared with last year’s group even if the items differ (provided
that the researcher made the appropriate analyses when developing the current year’s tests).

There is an implication that improvement in score is good: With a single "ruler" a baseline
is established for performance of a class. The aim is to improve the score for each student.
Students unlikely to be able to cope with the following year’s program can be warned about
this even if granted entry. In the professional competence context, students likely to fail
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repeatedly without further study can be excluded and informed of what they need to do to
become proficient.

Improvement implies changes: Since there is a single "ruler" teachers can follow the
progress of a cohort easily. If a cohort fails to make progress, the teacher is aware of the
need to improve the learning of those students and knows the types of skills that are needed.

Measuring change requires two or more test administrations: The aim is to improve the
score for each student by teaching the requirements of the curriculum. (Teaching the test
would not make sense because subsequent tests are different.)

Scaled scores are provided automatically: The total score for the test (or sub-test) is all that
is required to assess current standing of a student on the curriculum continuum addressed by
the collection of tests.

Errors of measurement are usually considered: Scores are provided with a table of
associated errors to assist in interpretation or (better) the plotting of scores automatically
provides for consideration of error.

Summary statistics and diagrams are useful to teachers: The variable map shows whether
the test is appropriate for the group of students, shows which items are difficult relative to
particular students' achievement and which are "within reach". In extreme cases, the
variable map shows students not well matched to that test either because they know much
more or are much lower in achievement.

Can use the concept of wide and narrow tests: Wide range tests may be used to give a broad
perspective on student achievement. Narrow tests investigate a smaller group of topics in
more detail. With modern tests the type of test is obvious from the variable map.

Can cope with total-score and sub-score comparisons: Profiles can be shown for sub-scores
as well as total scores.

Sub-scores are not usually neglected: Provided that the sub-tests have sufficient items, and
the categories are consistent from test to test, progress can be measured with sub-scores as
well as with total scores.

Analysis methods are suited to right/wrong (0,1), partial credit (0,1,2 etc), multiple-choice
types of items (0,1), rating scales and performance tasks: Modern published tests can
combine information from many assessment approaches. The use of these “new”
approaches can give credit for high quality work whether as a product of an individual or
of group work.

Can adjust for items that no longer fit the current curriculum: While some knowledge is
required, it is possible for a teacher to delete irrelevant items and reconstitute the reference
group data. [Hand work-sheets for this have been available since the early 1980s. For
example, see Izard and White, (1982). But it is more accurate and easier with a computer.]
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There is investigation of item performance and student performance: Modern tests allow
teachers to judge student performance in terms of item success and to judge item
performance in terms of the number of students successful on that item. These judgments
take due account of the variation in item difficulty: no longer do we assume all items are
equally difficult (when we know they are not).

Improving assessment of learning

Valid assessment of learning has to consider the range of student achievement on more than
one occasion. Assessment must communicate relevant useful information to teachers,
assisting them to evaluate what they have added to student knowledge through the teaching
and learning process. The assessment will be ineffective unless it indicates the action
teachers need to take to make the previous estimate of achievement obsolete.

There are a number of steps that can be taken by researchers to improve assessment of
learning. Some of these are listed below.

• Tests and questionnaires are used with an assumption that they are valid whether they
are or not. It is essential to check whether the items are internally consistent and that
they work for the appropriate groups. The constant threat of litigation makes many
examination boards cautious about publishing results before they check (through item
analysis) that every item (as scored) distinguishes between able candidates and less able
candidates in the right direction (able candidates scoring higher on the item than less
able candidates). (But see Ludlow, 2001 for an example in teacher licensure testing from
USA where this quality control mechanism did not apply.)

• Statements are made that imply one can trade off validity against reliability. If it is not
valid it does not measure what is intended: there is no point in proceeding. It cannot be
valid for any purpose unless it is reliable (internally consistent).

• Much effort is wasted contrasting quantitative and qualitative studies. Educational
research has to address both because it is impossible to separate these dimensions in
practice.

• There are logical problems in dealing with the null hypothesis. Failure to reject does not
say that all groups are the same. There are two alternatives: either the groups are the
same or the assessment instruments were not powerful enough to detect the difference.

• Use of annual examinations to measure progress has fundamental flaws. If the
examination is different each year, one does not know whether any differences are due
to changes in the difficulty of the examinations or changes in the achievements of the
students. Conversely, if the results are the same, one does not know whether
improvements or declines have been masked by changes in difficulty in the
examinations. Examinations cannot measure progress unless we know the prior
achievement.
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Reporting the effects of learning

Assessment for learning (rather than assessment of learning) is concerned with provision of
relevant useful information to teachers and students. Students and teachers need to know the
tasks that can be done, the tasks that need consolidation, and the tasks that are within reach.
Rank orders and letter grades do not help students or teachers determine what can be done
to gain higher levels of achievement, because they refer to students, not tasks.

Some research (for example, Watson, Kelly and Izard, 2004) reports achievement within a
particular context (in this case, student change in understanding of statistical variation after
instruction and after two years). In such research we are concerned with the magnitude of
the changes as a consequence of the teaching and may investigate the teaching strategies to
lead to better learning if we know where there are discontinuities. The reporting of the
changes over time also need care in interpretation. Some of the statistical issues are listed in
an appendix to this paper.

Conclusion

We have the capacity, the techniques, and the research of others in the past five decades to
guide us in the improvement of assessment in teaching and learning. We need to have the
will to overcome impediments to the sound use of formative assessment. We need to inform
educational management, and those who select students for further study or employment, of
valid assessment approaches for their purposes (reducing the focus on normative
assessment). We need to communicate relevant useful information to teachers, to evaluate
added value in appropriate ways, and to inform the actions teachers take to facilitate
learning.

Appendix

Using statistical tests of significance

Statistical significance testing is a strategy for estimating what the population result is likely
to be, given the evidence from a sample. There are several problems in using these
techniques in educational research.

Using statistical significance with population data

When one has population data the differences for the population are calculated directly and
known. In such a context, use of a statistical significance test is not appropriate.

Using statistical significance with large samples

When there are large sample sizes relatively minute differences show up as “statistically
significant”. The researcher needs to remember the logic and meaning of the terminology
“rejection of the null hypothesis”. In lay terms, we assume that the null hypothesis (of no
difference) is true and then look for evidence that is contrary to our assumption. Our



John Izard Impediments to use of formative assessment IZA04905

10

evidence is a comparison between the magnitude of a difference that occurs infrequently
(often 1 in 20 and sometimes called a critical value) and the magnitude of the observed
difference. If the observed magnitude is larger than the comparison magnitude (or critical
value) we ignore the small possibility that this is a rare case and conclude that our
hypothesis of no difference must be rejected. We conclude that there is a difference.

When the sample size is small, the number of observations that equal or exceed the critical
value is small. But if the sample size is 2000, then we would expect about 100 cases (that is,
1 in 20) to equal or exceed the critical value when the null hypothesis is correct. If the
sample size is 20 000 then we would expect about 1000 cases (that is, 1 in 20) to equal or
exceed the critical value when the null hypothesis cannot be rejected. Separating the group
into two sub-groups (“different” and “same”) is clearly inappropriate in this context.

Note that failure to reject the null hypothesis does not mean that there is no difference.
Logically it means we have no evidence of a difference. We may have a true difference but
the power of our statistical test to detect that difference may be inadequate. Or there may
not be a difference. We just do not know.

There are other misconceptions about testing for statistical significance. Researchers who
refer to a statistically significant result as "a reliable difference", (meaning one that is
replicable) are in error. The statistical significance level does not indicate the replicability of
research data. Further, the statistical significance level does not provide an index of the
importance or size of a difference or relationship. A difference significant at the .001 level
is not theoretically (or practically) more important or larger than a difference significant at
the .05 level. Referring to a difference as "highly significant (p < .001)" is faulty reasoning
and an inappropriate use of the decision rule. The significance level depends on sample size.
Even if sample sizes were equal the p-values describing the decision rule do not provide an
index of the actual size of the difference or effect.

Using simple random sample statistics in complex sample contexts

Another example of faulty analysis is the use of simple random sample statistics in complex
sample contexts. Most educational research uses students from a limited number of schools,
colleges or universities. Within the group chosen, the subjects are more alike than if simple
random sampling was used to choose them. For a start, they have shared the same
schooling, they probably live in similar socio-economic conditions. This is reflected in a
higher intra-class correlation. The effect of this is to over-estimate the statistical
significance in most cases (Ross, 1993). It is necessary to adjust for this design effect.

Multiple overlapping comparisons

A prime example of faulty analysis is the use of multiple t-tests without controlling for error
(Hays, 1963). A research study may have a design something like that shown in Table A1.
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Table A1. “Experimental”* design for an educational research study

Method A Method B Method C
Boys Mean

Standard deviation
Mean
Standard deviation

Mean
Standard deviation

Girls Mean
Standard deviation

Mean
Standard deviation

Mean
Standard deviation

Total Mean
Standard deviation

Mean
Standard deviation

Mean
Standard deviation

* Note: An experimental design requires random allocation of students to the methods. If
intact classes or arbitrary allocation are used, the study is not experimental. The non-
experimental designs are sometimes called quasi-experimental designs.

The person analysing the data may use pair-wise comparisons to look for meaning in the
results. For analyses of Boys’ data, Method A is compared with Method B and the
difference is tested (usually with a t-test). The procedure is repeated to compare Method B
and Method C, and Method A and Method C. Similar procedures are used for analyses of
the Girls’ data. The t-tests are treated as independent of each other but they are not! Because
of overlapping (and therefore shared) sources of error, such a procedure is likely to find too
many “significant” results. Some researchers use a single statistical test (such as Analysis of
Variance) that indicates whether there is a “significant” difference in the data, and then use
a post-hoc comparisons procedure (such as the Scheffé or Marascuilo U Test) to locate the
sources of these differences. A better alternative is to identify the (non-overlapping)
comparisons of interest before collecting the data and testing those planned comparisons.

What does a statistical test tell us?

If applied correctly, the decision-making process allows us to report that two or more
groups differ if the evidence is contrary to an assumption that they are the same. A global
significance test in a study with more than two groups or conditions may indicate that there
is a difference but not where it is. It does not tell us how big the difference is, or whether
one option is of more practical use than another.

Using effect size measures

A more useful approach is to calculate the magnitude of the effect, known as the effect size
interpreted relative to the spread of scores. For example, the difference between two means
may be divided by a pooled estimate of the standard deviation. Effect sizes give an
indication of the response to the question “How big a difference is it?”.

Tables of results should include effect sizes (Cohen, 1969). The appropriate statistics for
educational research are point estimates of effect sizes and confidence intervals around
these point estimates (Jones, 1955; Kish, 1959; Rozeboom, 1960; Carver, 1978; 1993
Hunter, 1979; Oakes, 1986; and Schmidt, 1994).
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Substantive significance is more useful than statistical significance. When a new teaching
method is compared with another method, the magnitude of the difference between the
methods may not be large enough to be worth the expense of changing methods. When the
achievement of a group of students is compared with their achievement at a later time, the
magnitude of the difference between the times may indicate that learning has occurred, that
learning did not occur, or that achievement was less than at the initial stage. Each informs
the teacher whether the teaching and learning was effective.
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