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To provide effective learning opportunities for all pupils we need assessment
strategies that will be teacher-friendly and that encourage learning. Teacher-friendly
assessment strategies are those that are helpful in identifying what has to be taught.
Encouraging learning requires teaching strategies that use the assessment
information to ensure students learn what they currently do not know. Izard (2004)
has discussed teacher-friendly assessment strategies but warns that problems may
arise in the choice of test items for tests for assessment for learning purposes. This
paper considers theoretical and practical requirements for using assessment for
teaching and learning, and reviews the use of a published test series to meet these
requirements in a local primary school.

Context

Teaching in schools is not necessarily associated with learning in schools. Teachers can
provide a colorful lesson, with lots of planned dramatic activity, discussion and worksheets,
but this is no guarantee that the students will acquire the intended skills and knowledge.
Teachers act in accord with their beliefs about how teaching should be done, how this
teaching fits in with their interpretation of prevailing views by senior administrators, how
students should respond to this teaching, and how students should be judged by their
responses. Some see it as their responsibility to control the behaviour of the students as a
pre-requisite to learning while others seek to engage students by devising activities that
interest students. Others want students to initiate and sustain their own learning, while some
depend on convincing students of the usefulness of learning and seek to justify their actions
in that light. Some teachers use an eclectic mix of these approaches, sometimes varying the
approach according to the key learning area. For example, learning in the social sciences
may be considered to be different in a substantive way from learning in mathematics or
learning a second language. Nuthall and Snook (1973) draw a distinction between
curriculum activities of teachers and students (instruction) and influencing social
functioning of the group in a local, regional, statewide and national context (classroom
management). They identify major lesson approaches within instruction in terms of teacher
behaviour only (“lecturing, performing, demonstrating or exhibiting materials”), joint
teacher and student interaction, particularly verbal interaction, and thirdly, in assigned work
at teacher direction but without teacher supervision or in similar work where the student
chooses the study area.

Nuthall and Snook recognize that there is a pedagogical folklore – “a set of rationalizations
for practices that have survived the passing pressures imposed by parents, administrators,
curriculum innovators, and teacher-training programs”. They describe four elements of this
folklore by way of example.
• Pupils must be kept active and busily engaged in intellectually relevant activities.
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• Teachers should avoid telling pupils when students can tell themselves.
• Questions stimulate pupil thinking and students should be made to think about the

subject matter.
• It is the teacher’s duty to monitor pupil understanding of subject matter by asking

further appropriate questions.

To these we may add the “advice” (direction?) of politicians, particularly those who lack
any training in teaching but who feel this lack of knowledge is an essential requirement for
imposing more strictures on those with the knowledge.

• Putting a norm-referenced letter grade on performance helps parents understand how
their child has progressed.

Both of us have been involved in delivery of professional development programs in Britain,
in South East Asia, in the Pacific Islands and Australia, and elsewhere over the last 40
years. In our observations of teachers in action in primary, secondary and tertiary
classrooms, there have been at least five common elements, and some rare events (shown in
italics) as shown in Table 1.

In all of these activities it is assumed that, for assessment purposes, judging a performance
as “satisfactory” implies that teaching was successful. The definition of “satisfactory”
varies. In many of the activities the teacher makes a judgment about learning from a verbal
or written response. In the former case there may not be a lasting record of either the
question or the response, or for that matter a documented summation of the evidence. Even
in the latter case, the record of the response may not be retained. Even if it is retained, it is
likely that information about the context in which it was generated will be lost. In some
cases it is assumed that for assessment purposes a description is equivalent to an action. A
student describing what should be done is assumed to be able to do that task. Further, a
student who cannot describe what should be done is assumed to be unable to do the task.
These assumptions do not always hold. At the extreme, describing how one would swim a
pool is not equivalent to swimming a pool, and some successful swimmers are not very
articulate in describing what they can do or why they do it so well.

Many teacher questions invite yes/no responses so that there is more time to question other
class members. Students are assumed to know the work or not to know on a limited sample
of questions and they are rarely the same questions for each student. Generally, questions
are treated as equivalent in difficulty. Teachers have difficulty in taking account of the
varying difficulty of their oral questions and are unable to give accurate differential credit
according to the quality of the response. When questioning students in the classroom,
teachers are unable to ensure that every student has responded or to probe for understanding
where a response indicates partial knowledge. Although teachers can develop skills in
judging the extent of each student’s knowledge from classroom questioning, the
impressions are distorted by failure to offer questions of comparable difficulty to each
student. If two tests are given at differing times (without being given together to this group
or another comparable group) any changes in the score cannot be interpreted. One does not
know whether the difference in scores was because the tests differed in difficulty, whether
learning occurred over the time interval, or whether some combination of these events
occurred.
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Table 1. Some common (and not so common) features in classroom teaching.

Teacher Activity Student Activity Comment
Teacher description or
provision of information or
demonstration

Student listening Attention may fluctuate,
material may be
imperfectly understood,
assumption that rote
learning equals meaningful
learning

Teacher questioning Student answering Participation often limited
to students who think they
know the work

Teacher comments on the
quality of the student
responses

Praise leading to
satisfaction or criticism
leading to disquiet

Students who do know the
work are encouraged to
continue, while those who
do not know are ignored if
they are well-behaved

Teacher observation of
students working

Students carry out
assigned tasks (often
pencil-and-paper tasks
only)

Assumption that students
understand what to do and
will benefit (learn what the
curriculum intends) from
the activity

Teacher assessment of
students

Students answer questions
based on what they were
told and are judged on the
quantity of information
they can regurgitate

Assumption that the
questions can distinguish
between the knowledgable
and those lacking
knowledge, and that all
questions are equally
difficult and
interchangeable

Teacher provision of a
problem to be solved but
not the means to its
solution

Students required to
discover the underlying
concepts, modify their
understanding, and
achieve a solution

Assumes that problems
always have a solution,
that students can modify
their understanding after a
single instance and do not
need skills in recognizing
or formulating a problem,
and that students will be
motivated by the success
experiences

Teacher presents body of
knowledge, and claims
that are made about this
knowledge

Students required to verify
claims that follow from the
evidence and to
demonstrate their
understanding by
justifying their beliefs

Assumes that logical
analysis, explanation in
appropriate language and
the “correct” answers are
equal to learning
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What do we mean by teacher-friendly assessments?

Many teachers and administrators accept and support analysis of test data to improve
teaching and learning, but practical implementation has been found wanting (Izard, 1998;
Black and Wiliam, 1998a, 1998b). We consider that teacher-friendly assessment strategies
are those that are helpful in identifying what has to be taught (sometime known as formative
assessment). The test information should tell the teacher what parts of the curriculum
intentions have not been achieved so they can be taught. The test evidence should show
what is already known well so this can be used as a basis for further learning. Encouraging
learning requires teaching strategies that use the assessment information to ensure students
learn what they currently do not know. Being given letter grades, or place in class, or
position relative to a reference group is useless for formative assessment: these ways of
reporting do not tell a teacher what an individual student needs to learn to meet curriculum
intentions. Further, such comparative assessments are not able to gauge the changes in
achievement from one occasion to the next because they are reported in terms of the
proportion of students, not the proportion of the curriculum intentions.

What other implications are there for sound practice?

The quality of the assessment strategy for evaluating progress is compromised if there are
insufficient relevant items to show curriculum effectiveness, if inappropriate statistics are
used for reporting, if valid measures of change are lacking, and if there is a shortage of
assessment expertise to interpret the evidence.

What do we mean by relevant items?

Izard (1996) provides a rationale for construction of assessment instruments for national
assessments. The choice of what to assess, the strategies for assessment, and the modes of
reporting depend on the purposes of the assessment, the use to be made of the evidence
collected, and the audiences needing the information. The rationale for instruments requires
statements indicating:
• Wide and relevant coverage of all important aspects of the intended curriculum (where

teachers can be held accountable),
• Test specifications to describe what content areas and processes (skills and knowledge)

are to be assessed and how these are to be sampled,
• Specification of the range of diverse tasks that are representative of the curriculum

intentions (in both breadth and depth or complexity),
• Specification of the timing for collection of evidence and release of the reports,
• Description of the population represented by those that are assessed,
• Description of the context of the teaching-learning situation,
• Description of the audience or audiences that will be served by the collection of

information, and
• Measures taken to ensure that subsequent data collection will provide evidence that is

comparable with the initial collection.

Clearly, inferences about scores on such tests are meaningless if we do not know the inputs
to, and the conditions of learning, how the program or intervention was delivered and for
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how long, and whether the students were present in the program for all of the program.
Similarly, inferences are meaningless if only some students are selected to provide the
evidence. If an unknown proportion of the population is excluded (either by diverting them
to other schools, by causing them to drop out of school, or by ensuring that they are absent
on the day the data are collected) the inferences will not be representative of the population.
If some participants are handicapped in their learning by restricting their resources (access
to qualified teachers, teaching materials and comparable class sizes) the inferences will be
suspect and comparisons dubious. For example, the Philippines elementary and secondary
schooling in government schools is 10 years. So comparisons with, say, Victorian schools
where most students have 13 years of schooling, are going to be unfair for the Philippines
national system.

But these issues are just as relevant within States, schools and classrooms! If students do not
receive a comparable education then the inferences will be biased in favour of those
receiving a better education. To paraphrase the earlier Philippines example, comparisons
between richly-endowed schools with small classes and poorly-resourced schools with
larger classes are going to be unfair to the latter.

What do we need for valid measures of learning?

The need for valid indicators of learning has been illustrated in a diagram from a paper
presented earlier this year (Izard, 2004). This is presented in Figure 1.

In the diagram the achievement continuum is represented by the broken vertical line within
the frame. Achievement levels of four students (as established from extensive testing) are
shown at the left as x1, x2, x3 and x4. Student x1 has the highest achievement and student
x4 has the lowest achievement. The diagram could also represent four sets of results for the
same student with x4 representing the initial achievement, x3 after some learning has
occurred, x2 after further learning and x1 at the final stage.

Since the test A items are at a level exceeded by all four levels of student achievement, we
would expect the scores on such a test to be the same for all four students and conclude
from that evidence that they are at the same level of achievement. We can make inferences
about the other tests along similar lines. These have been summarized in Table 2 below. We
also comment on the inferences about learning that would be implied if the test was used
twice after one stage of learning. By this we mean that the actual achievement increases by
the difference between x4 and x3 (or x3 and x2 or x2 and x1).

It is clear that only one type of test makes the same distinctions between the student
achievement levels that we know is actually so from other evidence. The same test is the
only one to detect that learning has occurred in each case. Sound practice implies that we
should choose test items that reflect the actual situation: any other choice will distort the
decisions that are made. In this discussion we have used much lower numbers of test items
than would apply in practice but the same principles would apply.
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        |  Test   Test   Test   Test   Test   Test   Test   Test   Test   Test
        |   A      B      C      D      E      F      G      H      I      J
        |
        |          B5                          F5     G5            I5
        |
        |          B4                          F4     G4            I4
        |
        |          B3                          F3                          J5
        |
        |          B2
        |
        |          B1
        |
   X1   |
        |
        |                 C5
        |
        |                 C4                                        I3
        |
        |                 C3                                        I2     J4
        |
        |                 C2
        |
        |                 C1
        |
   x2   |
        |
        |                        D5
        |
        |                        D4                   G3
        |
        |                        D3                   G2            I1     J3
        |
        |                        D2                          H5
        |
        |                        D1
        |
   x3   |
        |
        |                               E1
        |
        |                               E2                   H4
        |
        |                               E3                   H3            J2
        |
        |                               E4                   H2
        |
        |                               E5
        |
   x4   |
        |
        |   A5
        |
        |   A4
        |
        |   A3                                 F2                          J1
        |
        |   A2                                 F1     G1     H1
        |
        |   A1
        |

Figure 1 Alternative possibilities for tests (Source: Figure 6 in Izard, 2004)
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Table 2. Expected scores and inferences for the students

Expected ScoresTest x1 x2 x3 x4 Inferences

1st A 5 5 5 5 All are knowledgable and are equally proficient.
2nd A 5 5 5 5 Learning has not occurred.

1st B 0 0 0 0 All lack knowledge and are equally lacking.
2nd B 5 0 0 0 Learning has occurred for one (x1).

1st C 5 0 0 0 One is proficient and three are equally lacking.
2nd C 5 5 0 0 Learning has occurred for one (x2).

1st D 5 5 0 0 Two are equally proficient and two are equally
lacking.

2nd D 5 5 5 0 Learning has occurred for one (x3).

1st E 5 5 5 0 Three are equally proficient and one is lacking.
2nd E 5 5 5 5 Learning has occurred for one (x4).

1st F 2 2 2 2 All are partly knowledgable and are equally proficient.
2nd F 5 2 2 2 Learning has occurred for one (x1).

1st G 3 3 1 1 All are partly knowledgable and two are more
proficient.

2nd G 5 3 3 1 Learning has occurred for two (x1 and x3).

1st H 5 5 4 1 Two are equally proficient, two are partly proficient
but differ.

2nd H 5 5 5 4 Learning has occurred for two (x3 and x4).

1st I 3 1 0 0 Two are partly proficient but differ, and two are
equally lacking.

2nd I 5 3 1 0 Learning has occurred for three (x1, x2 and x3).

1st J 4 3 2 1 Proficiency varies.
2nd J 5 4 3 2 Learning has occurred in each case.

Actual x1 > x2; x2 >x3; x3 >x4

This discussion has considered theoretical and practical requirements for using assessment
for teaching and learning. We conclude by reviewing the use of a published test series in a
local primary school and describe the procedures needed to meet the requirements for
assessing learning over time.

To make a real comparison of achievements from one time to the next, one has to assess on
a common dimension. We could give the same test twice and see the improvement in score.
But this would require students to have an initial test that addressed work that they would
not learn for some years. The alternative is to have overlapping test forms so that each test
addresses relevant work for the students. We have to ensure that the scores on either form
are equivalent: otherwise we cannot ensure that the set of tests has the desired properties
illustrated in Table 2. This equivalence can only be determined by empirical data collection
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and test analysis. Izard and Jeffery (2003) described the design of the data collection for the
Mathematics 7 – 11 tests (Professional Resources Services, 1997, 2001). The numerical
codes (7-11) in the title of Mathematics 7 - 14 refer to ages, not year levels. The tests were
adapted under licence from a series published in United Kingdom and now have Australian
data as well as UK data. The Australian publisher (PRS) has created Profile Graphs that
add easy-to-use powerful interpretation features for teachers. The earlier level tests are
orally administered to young children. Icons are used to advise teachers of curriculum
content classifications "at a glance". The tests take about 30 minutes each but are not timed.
If progress relative to the intended skills has been made, then higher scaled scores will be
obtained. There is a possibility that progress will not be made: students may not learn some
topics as well as others. Learning may be affected by health or other influences such as
family circumstances. But the key issue is that teachers should know what has been learned
and what needs to be learned so that appropriate teaching action can be taken. The testing
process can confirm or moderate the teacher’s beliefs about the learning stage reached by
each student.

Table 3 shows the equivalent scale scores (logits) on the PRS Mathematics Tests for raw
scores on each of the tests. For example, a score of 23 on Mathematics 7 (M7) has a scaled
score equivalent of 0.04. A score of 17 on M8 has a scaled score equivalent of 0.10, 21 on
M9 is equivalent to 0.12, 14 on M10 is equivalent to 0.11 and 12 on M11 is equivalent to
0.07.

Table 3. Equivalent scale scores (logits) on the PRS Mathematics Tests

Test M7 Test M8 Test M9 Test M10 Test M11
Raw
Score

Scale
Score

Error Raw
Score

Scale
Score

Error Raw
Score

Scale
Score

Error Raw
Score

Scale
Score

Error Raw
Score

Scale
Score

Error

(max=   28) (max=   33) (max=   44) (max=   45) (max=   50)
49 6.77 1.08

44 5.82 1.03 48 5.93 0.80
47 5.40 0.67

43 5.06 0.75 46 5.01 0.59
42 4.59 0.63 45 4.68 0.54

43 4.42 1.02 41 4.24 0.56 44 4.41 0.50
43 4.17 0.47

32 3.92 1.03 40 3.95 0.51 42 3.96 0.45
42 3.68 0.74 39 3.70 0.48 41 3.76 0.43

40 3.58 0.42
38 3.48 0.46 39 3.41 0.40

31 3.16 0.75 41 3.23 0.61 37 3.28 0.44 38 3.25 0.39
36 3.10 0.42 37 3.10 0.38

40 2.90 0.54 35 2.93 0.41 36 2.96 0.37
34 2.77 0.40 35 2.82 0.37

30 2.69 0.63 39 2.63 0.49 33 2.61 0.39 34 2.69 0.36
33 2.56 0.36

38 2.41 0.46 32 2.47 0.38 32 2.44 0.35
29 2.34 0.56 31 2.33 0.37 31 2.32 0.35

37 2.21 0.43 30 2.19 0.37 30 2.20 0.34
27 2.01 1.04 28 2.05 0.51 36 2.03 0.41 29 2.06 0.36 29 2.08 0.34

27 1.81 0.48 35 1.86 0.40 28 1.92 0.36 28 1.97 0.34
27 1.80 0.36 27 1.85 0.34
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Table Y. Equivalent scale scores (logits) on the PRS Mathematics Tests
 (Continued)

M7 M8 M9 M10 M11
Raw
Score

Scale
Score

Error Raw
Score

Scale
Score

Error Raw
Score

Scale
Score

Error Raw
Score

Scale
Score

Error Raw
Score

Scale
Score

Error

(max=   28) (max=   33) (max=   44) (max=   45) (max=   50)
34 1.71 0.39 26 1.67 0.36 26 1.74 0.33

25 1.63 0.33
26 1.59 0.46 33 1.56 0.38 25 1.54 0.35 24 1.52 0.33
25 1.39 0.44 32 1.43 0.37 24 1.42 0.35 23 1.41 0.33

26 1.22 0.77 24 1.20 0.42 31 1.29 0.36 23 1.29 0.35 22 1.29 0.33
30 1.17 0.35 22 1.17 0.35 21 1.18 0.34

23 1.03 0.41 29 1.04 0.35 21 1.04 0.35 20 1.07 0.34
22 0.86 0.40 28 0.92 0.34 20 0.92 0.36 19 0.95 0.34

25 0.73 0.65 21 0.71 0.40 27 0.81 0.34 19 0.79 0.36 18 0.84 0.34
17 0.72 0.35

26 0.69 0.34 18 0.66 0.36 16 0.60 0.35
20 0.55 0.39 25 0.58 0.34 17 0.53 0.37 15 0.47 0.36

24 0.35 0.58 19 0.40 0.39 24 0.46 0.34
23 0.35 0.34 16 0.39 0.37 14 0.34 0.36

18 0.25 0.39 22 0.23 0.34 15 0.25 0.37 13 0.21 0.37
23 0.04 0.54 17 0.10 0.38 21 0.12 0.34 14 0.11 0.38 12 0.07 0.38

16 -0.05 0.38 20 0.01 0.34 13 -0.04 0.39 11 -0.08 0.39
19 -0.11 0.34 12 -0.19 0.40

22 -0.23 0.51 15 -0.19 0.39 18 -0.23 0.34 10 -0.24 0.40
14 -0.34 0.39 17 -0.35 0.35 11 -0.35 0.41 9 -0.41 0.42

21 -0.48 0.48 13 -0.49 0.39 16 -0.47 0.35
15 -0.59 0.36 10 -0.52 0.42 8 -0.59 0.44

20 -0.70 0.47 12 -0.65 0.40 9 -0.70 0.43 7 -0.80 0.46
14 -0.72 0.36

11 -0.81 0.40 13 -0.86 0.37 8 -0.90 0.45 6 -1.02 0.49
19 -0.92 0.45 10 -0.98 0.41 12 -1.00 0.38
18 -1.12 0.44 9 -1.15 0.42 11 -1.15 0.39 7 -1.11 0.47
17 -1.31 0.44 8 -1.34 0.44 10 -1.30 0.40 6 -1.34 0.50 5 -1.29 0.53
16 -1.50 0.43 7 -1.54 0.46 9 -1.47 0.42 5 -1.60 0.53 4 -1.60 0.59
15 -1.68 0.43 6 -1.76 0.48 8 -1.65 0.43
14 -1.87 0.43 7 -1.85 0.46 4 -1.91 0.58
13 -2.05 0.43 5 -2.01 0.51 6 -2.06 0.48 3 -1.98 0.66
12 -2.23 0.43 4 -2.30 0.56 5 -2.32 0.52 3 -2.28 0.65
11 -2.42 0.43
10 -2.61 0.44 3 -2.65 0.63 4 -2.61 0.57 2 -2.77 0.77 2 -2.50 0.79
9 -2.81 0.45
8 -3.02 0.46 2 -3.11 0.75 3 -2.98 0.65
7 -3.24 0.48 1 -3.33 1.07
6 -3.49 0.51 2 -3.48 0.77 1 -3.55 1.04
5 -3.76 0.54 1 -3.87 1.03
4 -4.07 0.58
3 -4.45 0.65 1 -4.28 1.06
2 -4.95 0.77
1 -5.74 1.05
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Although the Table 3 is not a perfect extrapolation from the ideal picture presented in Table
2, it can be seen that the essential properties of stage-wise progression have been obtained.
As described in Izard and Jeffery (2003), it has been possible to monitor the progress made
by students from age 7 to age 11. Further, teachers have been able to use the information
obtained to teach what students do not know, and test the student’s retained knowledge with
different questions.
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