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Preface to the Australian Edition

In this revised Australian edition of The New Art and Science of Classroom Assessment, Robert Marzano and his 
co-authors make an eloquent, logical, detailed and convincing case which challenges the traditional paradigm 
of classroom assessment practices in schools. The authors take a very structured approach to present a com-
pelling case for how this traditional paradigm can be challenged and a new regime built to ensure school and 
classroom assessment practices can be enhanced and strengthened to provide educators, schools and parents 
with the most accurate and precise information about student status and learning growth attainable.

In preparing the Australian revision of this ground-breaking book, we made the editorial decision to retain 
the United States' curriculum examples that the authors used in the original edition. Even though these 
examples are based on the curriculum from a different country, we feel that the issues discussed and the 
arguments advanced are as applicable to curricula used in Australia (or anywhere in the world).  

The way that the authors have structured the book ensures that each chapter explores a key element of the 
assessment process. Each subsequent chapter builds on the learnings and examples of the previous chapter as 
the case for classroom assessment reform is justified and extended. To ensure that the logical flow of the nar-
rative is retained, as Marzano and his co-authors build the case of why we need a paradigm shift for classroom 
assessment and the specific actions that we need to take to make this a reality, we encourage readers to focus 
on understanding the process being detailed, rather than the curriculum being drawn upon.

We remind Australia educators that the purpose of the book is to detail the clear and specific actions they 
can take to transform classroom assessment practices;  these practices are relevant and urgent no matter which 
curriculum details the skills, knowledge and understandings students must learn.
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I N T R O D U C T I O N 

The New Paradigm for Classroom Assessment

This book is about a paradigm shift in the way teachers use and interpret assessments in the classroom. It is 
also about increasing the rigour and utility of classroom assessments to a point where educators view them as 
a vital part of a system of assessments that they can use to judge the status and growth of individual students. 
This is a critical point. If we are to assess students in the most accurate and useful ways, then we must think 
in terms of merging the information from classroom assessments with other types of assessments. Figure I.1 
shows the complete system of assessments a school should use.

Classroom Assessments Standards

Interim Assessments

Year-End Assessments

Source: Marzano, 2018, p. 6.

Figure I.1: The three systems of assessment.

Perhaps the most visible of the three types of assessments in figure I.1 is year-end assessments. Year-end 
assessments (or end-of-course assessments) are the final assessments normally used to assign an overall mark 
to the student in relation to the required curriculum standards for that course or learning area. These assess-
ments are summative. M. Christine Schneider, Karla L. Egan and Marc W. Julian (2013) make the point 
that, “The term year-end assessments can be a misnomer because these assessments are sometimes adminis-
tered toward the end of the year …” (p. 59)
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The next level of assessment in the model in figure I.1 is interim assessments. Schneider and colleagues 
(2013) describe them as follows: “Interim assessments (sometimes referred to as benchmark assessments) are 
standardized, periodic assessments of students throughout a school year or subject course” (p. 58).

Commercial test makers typically design both types of assessments, and they include the psychometric 
properties educators associate with high reliability and validity, as defined in large-scale assessment theory. 
As its name indicates, large-scale assessment theory focuses on tests that are administered to large groups 
of students. As we indicate in figure I.1, the most frequent type of assessment is classroom assessment. 
Unfortunately, some educators assume they can’t use classroom assessments to make decisions about indi-
vidual students because the assessments do not exhibit the same psychometric properties as the externally 
designed assessments. While this observation has intuitive appeal, it is actually misleading; in this book we 
assert that classroom assessments can actually be more precise than external assessments when it comes to 
examining the performance of individual students.

This chapter outlines the facts supporting our position. In the remaining chapters, we fill in the details 
about how educators can design and use classroom assessments to fulfil their considerable promise. 

It is important to remember that all three types of assessment we depict in figure I.1 have important roles in 
the overall process of assessing students. To be clear, we are not arguing that educators should discontinue or 
discount year-end and interim assessments in lieu of classroom assessments. We are asserting that of the three 
types of assessment, classroom assessments should be the most important source of information regarding the 
status and growth of individual students.

We begin by discussing the precision of externally designed assessments.

The Precision of Externally Designed Assessments
Externally designed assessments, like year-end and interim assessments, typically follow the tenets of clas-

sical test theory (CTT), which dates back at least to the early 1900s (see Thorndike, 1904). At its core, CTT 
proposes that all assessments contain a certain degree of error, as the following equation shows.

Observed Score = True Score + Error Score

This equation indicates that the score a test taker receives (the observed score) on any type of assessment 
comprises two components – a true component and an error component. The true component (the true score) 
is what a test taker would receive under ideal conditions – the test is perfectly designed and the situation in 
which students take the test is optimal. The error component (the error score) is also a part of the observed 
score. This component represents factors that can artificially inflate or deflate the observed score. For exam-
ple, the test taker might guess correctly on a number of items that would artificially inflate the observed score, 
or the test taker might misinterpret a few items for which they actually know the correct answers, which 
would artificially deflate the observed score.

Probably the most important aspect of error is that it makes observed scores imprecise to at least some 
degree. Stated differently, the scores that any assessment generates will always contain some amount of error. 
Test makers report the amount of error one can expect in the scores on a specific test as a reliability coefficient. 
Such coefficients range from a low of 0.00 to a high of 1.00. A reliability of 0.00 indicates that the scores that 
a specific assessment produces are nothing but error. If students took the same test again sometime after they 
had completed it the first time, they would receive completely different scores. A reliability of 1.00 indicates 
that scores on the test are perfectly accurate for each student. This means that the scores contain no errors. 
If students took the same test right after they had completed it the first time, they would receive precisely 
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the same scores. Fortunately, no externally designed assessments have a reliability of 0.00. Unfortunately, no 
externally designed assessments have a reliability of 1.00 – simply because it is impossible to construct such 
a test.

Most externally designed assessments have reliabilities of about 0.85 or higher. Unfortunately, even with 
a relatively high reliability, the information a test provides about individuals has a great deal of error in it, as 
figure I.2 shows.

95 Per Cent Confidence Interval for Observed Score of 70

Reliability

Coefficient
Observed Score 
on Assessment

Lower Limit Upper Limit Range

0 85 70 59 81 22

0 75 70 55 85 30

0 65 70 53 87 34

0 55 70 50 90 40

0 45 70 48 92 44

Note: The standard deviation of this test was 15, and the upper and lower limits have been rounded.

Figure I.2: Reliabilities and 95 per cent confidence intervals.

Figure I.2 depicts the degree of precision of individual students’ scores across five levels of reliability: 0.45, 
0.55, 0.65, 0.75 and 0.85. These levels represent the range of reliabilities one can expect for assessments 
students will see in F–12 classrooms. At the low end are assessments with reliabilities of 0.45. These might 
be hastily designed assessments that teachers create. At the high end are externally designed assessments 
with reliabilities of 0.85 or even higher. The second column represents the observed score, which is 70 in all 
situations. The third and fourth columns represent the lower limit and upper limit of a band of scores into 
which we can be 95 per cent sure that the true score falls. The range represents the size of the 95 per cent 
confidence interval.

The pattern of scores in figure I.2 indicates that as reliability goes down, one has less and less confidence in 
the accuracy of the observed score for an individual student. For example, if the reliability of an assessment is 
0.85, we can be 95 per cent sure that the student’s true score is somewhere between eleven points lower than 
the observed score and eleven points higher than the observed score, for a range of twenty-two points. But 
if the reliability of an assessment is 0.55, we can be 95 per cent sure that the true score is anywhere between 
twenty points lower than the observed score and twenty points higher than the observed score.

These facts have massive implications for how we design and interpret assessments. Consider the practice 
of using one test to determine if a student is competent in a specific topic. If the test has a reliability of 0.85, 
an individual student’s true score could be eleven points higher or lower than the observed score. If the test 
has a reliability of 0.55, an individual student’s true score could be twenty points higher or lower than the 
observed score. Making the situation worse, in both cases we are only 95 per cent sure the true score is within 
the identified lower and upper limits. We cannot overstate the importance of this point. All too often and 
in the name of summative assessment, teachers use a single test to determine if a student is proficient in a 
specific topic. If a student’s observed score is equal to or greater than a set cut score, teachers consider the 

© H
aw

ke
r B

ro
wnlo

w E
du

ca
tio

n



THE NEW ART AND SCIENCE OF CLASSROOM ASSESSMENT

4 SOT6870 • 9781760568702 • © 2019 Hawker Brownlow Education

student to be proficient. If a student’s score is below the set cut score, even by a single point, teachers consider 
the student not to be proficient.

Examining figure I.2 commonly prompts the question, "Why are assessments so imprecise regarding the 
scores for individual students even if they have relatively high reliabilities?" The answer to this question is 
simple. Test makers designed and developed CTT with the purpose of scoring groups of students as opposed 
to scoring individual students. Reliability coefficients, then, tell us how similar or different groups of scores 
would be if students retook a test. They cannot tell us about the variation in scores for individuals. Lee J. 
Cronbach (the creator of coefficient alpha, one of the most popular reliability indices) and his colleague 
Richard J. Shavelson (2004) strongly emphasise this point when they refer to reliability coefficients as “crude 
devices” (p. 394) that really don’t tell us much about individual test takers.

To illustrate what reliability coefficients tell us, consider figure I.3. 

Initial  
Administration

Second Administration 
(A)

Second Administration 
(B)

Student 1 97 98 82

Student 2 92 90 84

Student 3 86 80 79

Student 4 83 83 72

Student 5 81 79 66

Student 6 80 83 70

Student 7 78 78 66

Student 8 77 74 55

Student 9 70 68 88

Student 10 65 68 78

Correlation With Initial 
Administration

0.96 0.32

Source: Marzano, 2018, p. 62.

Figure I.3: Three administrations of the same test.

Figure I.3 illustrates precisely what a traditional reliability coefficient means. The first column, Initial Admin-
istration, reports the scores of ten students on a specific test. The second column, Second Administration (A), 
represents the scores from the same students after they have taken the test again. But before students took the 
test the second time, they forgot that they had taken it the first time, so the items appear new to them. While 
this cannot occur in real life and seems like a preposterous notion, it is, in fact, a basic assumption underlying 
the reliability coefficient. As Cronbach and Shavelson (2004) note:

If, hypothetically, we could apply the instrument twice and on the second occasion have 
the person unchanged and without memory of his first experience, then the consistency 
of the two identical measurements would indicate the uncertainty due to measurement 
error. (p. 394)

The traditional reliability coefficient simply tells how similar the score set is between the first and second 
test administrations. In figure I.3, the scores on the first administration and the second administration (A) 
are quite similar. Student 1 receives a 97 on the first administration and a 98 on the second administration; 
student 2 receives a 92 and a 90 respectively, and so on. There were some differences in scores but not much. 
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The last row of the table shows the correlation between the initial administration and the second administra-
tion. That correlation (0.96) is, in fact, the reliability coefficient, and it is quite high.

But let’s now consider another scenario, as we depict in the last column of figure I.3, Second Administration 
(B). In this scenario, students receive very different scores on the second administration. Student 1 receives 
a score of 97 on the first administration and a score of 82 on the second; student 2 receives a 92 and 84 
respectively. If the second administration of the test produces a vastly different pattern of scores, we would 
expect the correlation between the two administrations (or the reliability coefficient) to be quite low, which 
it is. The last row of the table indicates that the reliability coefficient is 0.32.

So how can educators obtain precise scores for individual students using classroom assessments? The answer 
to this question is that they can design multiple assessments and administer them over time.

Multiple Assessments
The preceding discussion indicates that as long as we think of tests as independent events, the scores 

from which educators must interpret in isolation, there is little hope for precision at the individual student 
level. But if one changes the perspective from a single assessment to multiple assessments administered and 
interpreted over time, then it becomes not only possible but relatively straightforward to generate a relatively 
precise summary score for individuals. 

To illustrate, consider the following five scores for an individual student on a specific topic gathered over 
the course of a marking period.

70, 72, 75, 77, 81

We have already discussed that any one of these scores in isolation probably does not provide a great deal of 
accuracy. Recall from figure I.2 (page 3) that even if all test reliabilities were 0.85, we would have to add and 
subtract about eleven points to compute an interval score into which we are 95 per cent sure the true score 
actually falls. But if we consider the pattern of these scores, we can have a relatively high degree of confidence 
in the scores, particularly as more time passes and we collect more scores.

This pattern is clear that over time, the student’s scores have been gradually increasing. This makes intuitive 
sense. If the student is learning and the assessments are accurate, we would expect to see the scores continu-
ally go up. The more scores that precede any given score, the more one can judge the accuracy of that score. 
In the previous series, the first score is 70. In judging its accuracy, we would have to treat it like an individual 
assessment – we wouldn’t have much confidence in its accuracy. But with the second score of 72, we now 
have two data points. Since we can reasonably assume that the student is learning, it makes sense that their 
score would increase. We now have more confidence in the score of 72 than we did with the single score of 
70. By the time we have the fifth score of 81, we have amassed a good deal of antecedent information with 
which to judge its accuracy. Although we can’t say that 81 is precisely accurate, we can say the student’s true 
score is probably close to it. In subsequent chapters, we present techniques for specifying the accuracy of this 
final score of 81.

It’s important to note that some data patterns would indicate a lack of accuracy in the test scores. To illus-
trate, consider the following pattern of scores.

70, 76, 65, 82, 71

Assuming that the student who exhibited these scores is learning over time, the pattern doesn’t make 
much sense. The student began and ended the marking period with about the same score. In between, the 
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student exhibited some scores that were significantly higher and some scores that were significantly lower. 
This pattern implies that there was probably a great deal of error in the assessments. (Again, we discuss how 
to interpret such aberrant patterns in subsequent chapters.) This scenario illustrates the need for a new view 
of summative scores. 

The New View of Summative Scores
The practice of examining the mounting evidence that multiple assessments provide is a veritable sea 

change in the way we think of summative assessments for individual students. More specifically, we have seen 
school leaders initiate policies in which they make a sharp distinction between formative assessments and 
summative assessments. Within these policies, educators consider formative assessments as practice only, and 
they do not record scores from these assessments. They consider summative tests as the “real” assessments, 
and the scores from them play a substantive role in a student’s final grade. 

As the previous discussion illustrates, this makes little sense for at least two reasons. First, the single score 
educators derive from the summative assessment is not precise enough to support absolute decisions about 
individual students. Second, not recording formative scores is tantamount to ignoring all the historical assess-
ment information that teachers can use to estimate a student’s current status. We take the position that edu-
cators should use the terms formative and summative scores, as opposed to formative and summative assessments, 
to meld the two types of assessments into a unified continuum.

Also, teachers should periodically estimate students’ current summative scores by examining the pattern of 
the antecedent scores. We describe this process in depth in chapter 6 (page 91). Briefly, though, consider the 
pattern of five scores we described previously: 70, 72, 75, 77, 81. A teacher could use this pattern to assign 
a current summative score without administering another assessment. The pattern clearly indicates steady 
growth for the student and makes the last score of 81 appear quite reasonable.

The process of estimating a summative score as opposed to relying only on the score from a single summa-
tive test works best if the teacher uses a scale that automatically communicates what students already know 
and what they still have to learn. A single score of 81 (or 77 or pretty much any score on a one hundred-point 
scale) doesn’t communicate much about a student’s knowledge of specific content. But a score on a profi-
ciency scale does and greatly increases the precision with which a teacher can estimate an individual student’s 
summative score.

The Need for Proficiency Scales
We discuss the nature and function of proficiency scales in depth in chapter 3. For now, figure I.4 provides 

an example of a proficiency scale.

4.0 In addition to score 3 0 performance, the student will demonstrate in-depth inferences and applica-
tions that go beyond what was taught  For example, the student will:

• Explain how distorted light affects vision (for example, explain why a fish in clear water appears 
distorted due to light refraction)

3.5 In addition to score 3 0 performance, partial success at score 4 0 content

3.0 The student will:

• Explain how vision (sight) is a product of light reflecting off objects and entering the eye (for 
example, the student can describe how light reflects off an object, then travels through the eye 
to the retina, then how the information is processed by the brain to create an image)
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2.5 No major errors or omissions regarding score 2 0 content and partial success at score 3 0 content

2.0 The student will recognise or recall specific vocabulary (for example, brain, cone, cornea, image, iris, 
lens, light, optic nerve, perpendicular angle, pupil, reflection, retina, rod, sight, dilate) and perform 
basic processes, such as:

• describe physical changes that happen in the eye as a reaction to light (for example, the pupil 
dilates and contracts)

• trace the movement of light as it moves from a source, reflects off an object and enters the eye
• diagram the human eye and label its parts (cornea, iris, pupil, lens, retina, optic nerve)
• describe the function of rods and cones in the eye
• recognise that the optic nerve carries information from both eyes to the brain, which processes 

the information to create an image 

1.5 Partial success at score 2 0 content and major errors or omissions regarding score 3 0 content

1.0 With help, partial success at score 2 0 content and score 3 0 content

0.5 With help, partial success at score 2 0 content but not at score 3 0 content

0.0 Even with help, no success

Figure I.4: Sample proficiency scale for Year 4 science. 

Notice that the proficiency scale in figure I.4 has three levels of explicit content. It is easiest to understand 
the nature of a proficiency scale if we start with the content at the score 3.0 level. It reads, The student will 
explain how vision (sight) is a product of light reflecting off objects and entering the eye. This is the desired level 
of expertise for students. When students can demonstrate this level of competence, teachers consider them 
to be proficient.

Understanding the score 2.0 content is necessary to demonstrate competency on the score 3.0 content, 
which teachers will directly teach to students. In the proficiency scale, score 2.0 content reads, The student 
will recognise or recall specific vocabulary (for example, brain, cone, cornea, image, iris, lens, light, optic nerve, 
perpendicular angle, pupil, reflection, retina, rod, sight, dilate) and perform basic processes, such as:

• describe physical changes that happen in the eye as a reaction to light (for example, the pupil dilates 
and contracts)

• trace the movement of light as it moves from a source, reflects off an object and enters the eye
• diagram the human eye and label its parts (cornea, iris, pupil, lens, retina, optic nerve)
• describe the function of rods and cones in the eye
• recognise that the optic nerve carries information from both eyes to the brain, which processes the 

information to create an image.

The score 4.0 content requires students to make inferences and applications that go above and beyond 
the score 3.0 content. In the proficiency scale, it reads, In addition to score 3.0 performance, the student will  
demonstrate in-depth inferences and applications that go beyond what was taught. For example, the student will 
explain how distorted light affects vision (for example, explain why a fish in clear water appears distorted due to light 
refraction). The example provides one way in which the student might demonstrate score 4.0 performance.

The other scores in the scale do not contain new content but do represent different levels of understanding 
relative to the content. For example, score 1.0 means that with help, the student has partial understanding 
of some of the simpler details and processes and some of the more complex ideas and processes. And score 
0.0 means that even with help, the student demonstrates no understanding or skill. The scale also contains 
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