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tell us about student learning;

•	 What different analyses reveal about changes  
in student achievement;
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and
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to solution in a data-based decision-making  
process.

With easy-to-understand explanations, supplement-
ed by examples and scenarios from actual schools, this 
book offers a path to better understanding, more accurate 
interpretation of assessment results, and—most import-
ant—more effective use of data to improve teaching and 
learning.
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11An Introduction to  
Different Kinds of Data

Simple logic does not always help us with data interpretation. Here are two 
examples, both of which are true stories.

Once during a workshop session, a school administrator explained to me 
that he saw standardized test scores as a sort of barometer. He aimed to make 
changes in his school that would lead to a rise in test scores, and that would be his 
indication that his reforms were successful. The analogy he gave me was the pop-
ulation of oysters in the Chesapeake Bay. Environmental reforms were needed 
in the bay area, changes were made, and the oyster numbers are increasing (see 
http://www.chesapeakebay.net/issues/issue/oysters for more information). Simi-
larly, he explained, reforms in his school should lead to higher test scores.

The second example occurred at an airport, where I struck up a conver-
sation with a businessman and his young son who were waiting for the same 
airport shuttle I was. The man said that he was really glad that his state now 
administered standardized tests, as per No Child Left Behind, because finally 
he had what he called a “bottom line” that he could watch to know how his 
child and his child’s school were doing. His analogy was to the bottom line in 
a profit-and-loss statement in a business.
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2 How to Make Decisions with Different Kinds of Student Assessment Data

The administrator and the businessman dad were well-meaning people 
who valued education; they were not nay-sayers. They were both bright and 
successful individuals who applied logic and common sense to a problem they 
cared about. And they were both wrong.

Here’s the thing. If you are an environmentalist or an oysterman, the 
oysters are the issue—or in the case of the Chesapeake Bay, one of the issues. 
Increasing the oyster population, to improve the habitat and the economy, is 
the purpose of the scientific reforms and management strategies. More oys-
ters means the program is achieving its goal. Similarly, generating a profit is 
the purpose of being in business. Higher profits mean more money for share-
holders, employees, and product development. Making money means your 
business is achieving its goal.

In contrast, raising test scores is not the purpose of education. The 
purpose of education has changed with society’s needs and values over the 
years (Sloan, 2012). At this point in time, if you ask people the purpose of edu-
cation, you will get answers such as these: to create adults who can compete 
in a global economy, to create informed citizens who can participate in the 
democratic process, to create critical thinkers and problem solvers, to create 
lifelong learners, or to create emotionally healthy adults who can engage in 
meaningful relationships. Obviously, no test score can tell you whether you 
have achieved these things.

The less obvious problem with our well-meaning administrator and 
businessman is that even if you limit your interest to academic learning out-
comes, raising test scores is not the purpose of education. The students’ learning 
is. Test scores are a measure of student learning, but they are not the thing 
itself. In our analogies, the oysters and the money were themselves the objects 
of interest. You can count oysters, and you can count money, but you can’t 
“count” learning.

The best you can do to measure learning is to use a mental measure-
ment that, if well designed, is a measure of learning in a limited domain. The 
key is to define clearly what that domain is, use a test or performance assess-
ment that taps this domain in known ways, use a score scale with known 
properties that maps the student’s performance back to the domain, and 
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3An Introduction to Different Kinds of Data

interpret that score scale correctly when making inferences about student 
learning. The purpose of this book is to explain just enough about the prop-
erties of data on student learning so that you can make those inferences well. 
Then—and only then—can you make sound decisions. Another name for this 
purpose is developing assessment literacy. As the examples demonstrate, lit-
eracy in educational assessment involves more than counting or ranking. It 
involves specifying what specific learning you are measuring; understanding 
how the questions or tasks in the measure form a sample of that domain of 
learning; understanding properties of the scales, numbers, or categories used 
in the measurement; and being able to reason from all these things to make 
sound interpretations and decisions.

To complicate matters a bit, as the title of this book indicates, there are 
different kinds of data. For most educational decisions, you will want to mix 
the different kinds of data to broaden and deepen the pool of information 
about student learning that you use to monitor and improve that learning. 
You will want to know which kinds of data to watch, and when, in order to 
evaluate the effectiveness of your decisions. This book will help you do that in 
two ways. First, it offers a framework for thinking about assessment systems 
that categorizes different measures of student learning. Understanding how 
information differs from one category to another will help you interpret data. 
Second, this book offers some insights into different types of scores. Under-
standing different types of scores and their meanings will help you interpret 
data properly, as well. Equipped with an understanding of these two big ideas, 
your data interpretation and subsequent decisions will be more sound, more 
valid, and more useful.

The Purposes and Uses of Data
The phrase “data-based decision making” is used often and has many mean-
ings. Teachers use data to answer questions about students. Groups of teach-
ers and building administrators use data to answer questions about students, 
classes, programs, and their school. Central office administrators use data to 
make decisions about teachers, as well as students, classes, programs, and 
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4 How to Make Decisions with Different Kinds of Student Assessment Data

schools. An Internet search on “data-based decision making” will bring up 
dozens of PowerPoint files, pdfs, images, and plans. Many books also address 
this theme.

It may seem like an obvious point, but the data you choose should 
be related to the intended purpose. If I want to make a tablecloth, I need to 
measure the length and width of the table; measuring its height won’t help 
me much. The same principle operates in making decisions about student 
learning, but it’s less easy to see. For example, if I want to make a decision 
about which reading skills to emphasize in my reading class, shouldn’t I just 
look up students’ scores on the state reading test? No. What the state reading 
test measures is general, overall “reading achievement,” as defined by a whole 
set of reading standards. State test results will give you a sense of how your 
students do at “reading in general,” as defined by whatever reading standards 
your state says its test measures, taken all together.

For example, the Smarter Balanced Assessment Consortium says that, 
regarding reading, its assessments can support this claim: “Students can read 
closely and analytically to comprehend a range of increasingly complex liter-
ary and informational texts” (Smarter Balanced, 2014). If I’m a teacher with a 
student whose assessment results suggest he can’t do that very well, how do 
I design instruction for him? Low test results relative to this claim suggest a 
general decision—more or different reading instruction—but don’t provide 
any clues about what aspects of reading to emphasize, remediate, or build on. 
To design reading instruction for that student, I’ll need different data, assess-
ment data that give a more fine-grained description of what the student can 
and cannot do as he reads.

In this simple example, reasoning from data is a two-step process. Data 
from the standardized accountability assessment help me identify a problem 
(Arland doesn’t read proficiently) and lead me to another question: Why? 
To answer that second question, I need different data, because the reading 
accountability test doesn’t give me information that is specific enough. Using 
complementary kinds of data for educational problem solving requires under-
standing different kinds of data.
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5An Introduction to Different Kinds of Data

This focus on a deeper understanding of data about student learning 
is what sets this book apart from other data books. I will, of course, also 
talk about how to use the data to inform instructional improvement. Two 
other excellent books that talk about using data to inform instructional 
improvement are Data Wise by Boudett, City, and Murnane (2013) and Using 
Data to Focus Instructional Improvement by James-Ward, Fisher, Frey, and 
Lapp (2013).

This book complements those and other books about data by focusing 
on developing a clearer understanding of exactly what test scores and other 
data about student learning are and what they mean. As an analogy, think 
about reading a Shakespeare play in a high school English class. If you read the 
play with a basic understanding of the English language, you will understand 
the plot. If you take the time to learn some Shakespearean vocabulary, you 
will understand the plot and the word-play nuances that unlock some of the 
humor and characterization in the play. In other words, you will understand 
the play better. Similarly, if you do data-based decision making with a basic 
understanding of assessment and of numbers, you will be able to make general 
decisions. If you learn some concepts about how educational assessments are 
constructed and some nuances about what their results mean, you will under-
stand better what the data are telling you about your students’ achievement.

Data About Student Learning
One way to organize and describe the different kinds of data about student 
learning is to use a four-quadrant framework (Brookhart, 2013). This frame-
work allows us to group different kinds of data according to general type and 
purpose and to examine how they complement each other. It gives us some 
vocabulary to describe “assessment” in more specific terms. Figure 1.1 shows a 
four-quadrant framework for describing different kinds of assessments of stu-
dent learning. The framework does not attempt to cover other data of interest 
to educators (e.g., student attendance, the number of books in the library, the 
ratio of students to teachers), just assessments of student learning.
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6 How to Make Decisions with Different Kinds of Student Assessment Data

This framework will help you use different types of data to get richer, fuller 
information for your classroom decisions. The response of teachers and 
administrators to this framework has been quite positive. I have found that 
people are looking for a way to describe their “assessment system” that is 
more than just a long list of assessments.

Two dimensions: Purpose and focus
The framework in Figure 1.1 defines two dimensions on which assess-

ment of student learning can be described: intended purpose for the infor-
mation (formative or summative) and intended focus of the information 
(classroom or large scale). Of course, individual students are the ones who are 
assessed in all cases; even the large-scale state accountability test is adminis-
tered to individual students. The focus dimension is about the place where the 
information is centered, and for large-scale assessments that focus is across 
individuals, classrooms, and schools.

Purpose. If learning is the main emphasis in education, then the 
distinction in purpose—between assessment that informs learning and 

Figure 1.1

Four-Quadrant Framework for Describing Types of Assessments
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7An Introduction to Different Kinds of Data

assessment that certifies that learning—is important. Many readers will be 
familiar with balancing formative and summative assessment in their class-
room practice. Formative assessment, or assessment for learning, occurs 
during learning and is intended to result in improved learning (Moss & 
Brookhart, 2009). Summative assessment, or assessment of learning, occurs 
after an episode of learning and is intended to summarize the student’s 
achievement level at a particular time (Moss, 2013). Typically, formative 
assessment items and tasks, and formative feedback, tackle next-step-sized 
learning targets. By the time summative assessment is appropriate, the out-
come may be broader. As a somewhat oversimplified illustration, feedback on 
a 2nd grader’s writing might be about capitalization and punctuation today 
and ideas tomorrow, and the final graded writing sample may appraise both.

Focus. The location of reference for the learning information is the 
other dimension—whether assessment is centered in the classroom or in a 
large-scale context. Some readers may be less familiar with distinguishing 
classroom-focused from large-scale assessments than they are with distin-
guishing formative and summative assessment purposes. After all, it’s students 
in classrooms who take all the assessments, right? In Chapters 2 through 5, 
you will see that it is very useful to distinguish assessments that are primar-
ily focused on the learning that occurs in one classroom, with its particular 
instructional context, from assessments that are primarily focused on gen-
eralizing across classroom contexts. The two differ in important ways, most 
notably on what specific learning is assessed and in the kinds of numbers that 
are used to quantify student performance. Some of that assessment informa-
tion is meant for classroom use, and some is meant to be aggregated across 
classrooms for larger-scale evaluation—of a course, a program, or a school, 
for example.

Four quadrants
Crossing the two dimensions results in four quadrants that define the 

four major types of assessment of student learning that are used in schools, 
or what I have been calling “different kinds of data.” These types are formative 
classroom assessment; interim/benchmark assessment, including “common 
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8 How to Make Decisions with Different Kinds of Student Assessment Data

formative assessments” that are intended to be given in more than one class-
room; summative (graded) classroom assessment; and summative (account-
ability) large-scale assessment. I’ll briefly describe each type here and then 
devote a chapter to each.

Formative assessment: Formative purpose, classroom focus. For-
mative assessment is an active and intentional learning process that partners 
teachers and students to continuously and systematically gather evidence 
of learning with the express goal of improving student achievement (defini-
tion from Moss & Brookhart, 2009, p. 6; also see Wiliam, 2010). Formative 
assessment involves strategies such as the following (Moss & Brookhart, 2009; 
 Wiliam, 2010):

• Sharing learning targets and criteria for success with students
• Feedback that feeds forward, from teachers, peers, or other sources
• Student self-assessment and goal setting
• Using strategic questions and engaging students in asking effective 

questions

One of the hallmarks of formative classroom assessment is student 
involvement. Formative assessment strategies aim to develop assessment- 
capable students who can see where they are headed (they can envision a 
learning target and know what it represents), take stock of where they are in 
relation to the target, and understand what they need to do next to continue 
to approach the learning target. Formative assessment’s foundation is the 
students’ clear concept of a learning target, or even a broader learning goal, 
and a clear understanding of what achievement of that goal looks like. This 
means students understand the criteria for success, or what Moss and I call 
“student look-fors” (Moss & Brookhart, 2009). Receiving feedback and using 
it to improve, setting goals and monitoring progress toward them, and asking 
effective questions all are based on the foundation of understanding “what I 
am trying to learn.”

In recent years, people have quibbled over whether students have to 
be involved in making decisions about assessment results in order for the 
assessment to be formative. One of the reasons for the confusion is ignoring 
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9An Introduction to Different Kinds of Data

the distinction between classroom-focused and large-scale assessment. Stu-
dents have to be involved in classroom formative assessment, which works 
only when students take action on what they should do next in their learning. 
They can’t take effective cognitive action if they aren’t involved in making the 
decisions. However, students don’t necessarily have to be involved in decisions 
made about large-scale assessments that are intended to be formative in pur-
pose. Teachers may use these results to modify instruction, for example, with-
out the students knowing about it.

I have found that the focus dimension—classroom versus large-scale—
helps enormously with the vocabulary problem educators have been strug-
gling with regarding formative assessment. For example, I was talking with 
a principal who thought “formative assessment” had to refer to the interim 
assessments his district purchased from a testing company, and so he didn’t 
know what to make of the formative assessment strategies that occur within 
daily lessons—which was the topic I was at his school to address. I showed 
him the four-quadrant framework, and he found it immediately helpful. We 
might not be able to do much about the fact that the term formative assess-
ment is currently used in too many different ways, but we certainly can make 
sure that we understand exactly what we are talking about for any specific 
data and interpret the data accordingly. This framework will help you do that.

Interim assessment: Formative purpose, large-scale focus. Teach-
ers can use interim/benchmark assessments that do not involve students—
other than to respond to assessment items or tasks—to inform instructional 
planning for those students or even for future students. This is a formative 
purpose, although it’s not what I generally have in mind when I use the term 
formative assessment; to me, that term usually means classroom formative 
assessment. Interim assessment and classroom formative assessment are 
different from each other in a couple of ways. One difference is that interim 
assessment data can be aggregated, whereas classroom formative assessment 
data cannot. The second difference is that the users of interim assessment 
data are teachers, whereas the users of formative assessment data are students 
and teachers. The four-quadrant framework makes these differences explicit, 
because interim assessment is in the “large-scale” space, above the axis, and 
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10 How to Make Decisions with Different Kinds of Student Assessment Data

formative classroom assessment is in the “classroom-focused” space, below 
the axis. In Chapters 3 and 5 I’ll say more about what this means for interpret-
ing and using assessment results.

There is a place for assessment information that can inform future 
instructional decisions and even administrative decisions. An example might 
be using interim assessments three times a year, each to inform planning of 
the next nine weeks of mathematics instruction, or combining information 
from several interim assessments to decide that, given limited funds, the 
school will hire a mathematics specialist next year instead of another class-
room teacher. Some schools use assessments they call “common formative 
assessments,” which they administer in more than one class, typically across a 
grade level and a subject area. If common formative assessments are used for 
planning (and not grading), they fit in this category.

Some interim/benchmark assessments or common formative assess-
ments are also used for classroom grading or other evaluative purposes 
(Abrams & McMillan, 2013). This is not a recommended practice, and the 
four-quadrant framework helps us see why. Using data for several different 
purposes at once is possible, but it requires making sure that the data are valid 
for both purposes. Validating data for two different uses is very difficult to do, 
and the interaction of the different uses usually ends up changing the meaning 
of assessment results for both purposes (Koch & DeLuca, 2012). I’ll have more 
to say about this in Chapter 5, as well.

Interim/benchmark assessment and common formative assessment 
involve practices such as the following:

• Using an item bank to construct tests at checkpoint times—for exam-
ple, at the end of a unit or quarterly, for all students taking a certain subject in 
a certain grade

• Using teacher-made tests, and sometimes performance assessments, 
at checkpoint times—for example, at the end of a unit or quarterly, for all stu-
dents taking a certain subject in a certain grade

• Using commercially published tests at checkpoint times
• Using curriculum-based progress-monitoring data
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11An Introduction to Different Kinds of Data

Grading: Summative purpose, classroom focus. Classroom grading 
comes in two forms: (1) individual grades—summative assessment via tests 
or performance assessments or any other graded assignments, and (2) report 
card grades (Brookhart, 2011). A report card grade is dependent on the qual-
ity of the information in the individual assignments on which it is based. Great 
procedures for report card summarizing cannot make up for poor- quality 
assessment information. On the other hand, high-quality assessment infor-
mation, summarized poorly, does not produce a meaningful report card grade 
either. Both high-quality component information and summarizing methods 
that preserve intended meaning in the composite are necessary.

Classroom grades are a longstanding tradition in education and have 
been the subject of controversy for years (Brookhart, in press). Classroom 
grades typically report on unit-sized (or thereabouts) “chunks” of classroom 
learning. Classroom grades are typically expressed either as percentages or on 
short scales made up of achievement categories (e.g., ABCDF or Advanced, Pro-
ficient, Basic, Below Basic). Chapter 4 will discuss these points in more detail.

Large-scale accountability assessment: Summative purpose, large-
scale focus. Finally, there is summative, large-scale accountability assessment. 
State tests fit here, as well as national and international comparison studies. 
Large-scale accountability assessment has been the subject of much interest and 
study recently (Perie, Park, & Klau, 2007), so I don’t have to defend its place in the 
framework. Many educators realize the potential value of large-scale accountabil-
ity tests but feel they may have more influence than they should (Shepard, 2000). 
Chapter 2 will describe how accountability tests typically furnish data about 
learning at a very large grain size (e.g., reading, mathematics) and explain how to 
interpret data that may be norm-referenced, criterion-referenced, or “standards- 
referenced,” which draws a bit from both (Brookhart & Nitko, 2015).

Balanced Assessment
Looking at the framework, you might think that a balanced assessment system 
should simply contain equal amounts of assessment from of each of the four 
quadrants. This is not true.
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12 How to Make Decisions with Different Kinds of Student Assessment Data

Some materials designed for state and local administrators suggest that 
a balanced assessment system should be based on a tiered or pyramid-style 
model (e.g., Crane, 2010; Perie, Marion, & Gong, 2009). Classroom assess-
ment, the bottom portion of the pyramid, is the most common or frequent 
kind of assessment, followed by interim assessment and then state account-
ability assessment. This pyramid model lumps all classroom assessment 
together and misses the opportunity to specify a good balance between class-
room formative assessment and classroom summative assessment.

The four-quadrant framework privileges classroom-level data by devot-
ing a dimension—and therefore half of the framework—to it. The classroom is 
the place where learning happens, and if we ignore the information closest to 
the learning, we lose a lot of fine-grained and diagnostic information. I argue 
for an assessment balance that looks more like Figure 1.2.

Figure 1.2

Achieving Balance in an Assessment System
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13An Introduction to Different Kinds of Data

Classroom formative assessment is the assessment that is best posi-
tioned to help improve learning. Well-designed classroom formative 
assessment focuses information on the growing edge of learning, puts the 
information in the hands of the students, and supports small, incremental, 
and immediate next steps in learning (Andrade, 2010; Black & Wiliam, 1998; 
Datnow & Hubbard, 2015; Moss & Brookhart, 2009). That’s why Figure 1.2 
enlarges the classroom formative assessment quadrant and suggests that this 
quadrant is the foundation of a balanced assessment system.

All types of assessment have a place, however. It is when data are used 
without an understanding of what they are for (e.g., a high school decides to 
use data from their benchmark assessment as part of students’ report card 
grades to “make them take it seriously”) that we get into trouble. I wrote this 
book to support informed use of the different kinds of data and to discourage 
using data for purposes for which the data are not suited.

How Sound Is Your Information?
The suitability of assessment results for particular purposes has a name: valid-
ity. This concept is central to educational assessment. Remember the busi-
nessman’s bottom line? Because making money is a goal of his business, the 
amount of money made is one valid measure of the success of the business. Of 
course, it’s not the only measure, because the business may have other goals, 
but clearly the bottom line is an important measure.

Contrast this with assessments that measure student learning. We can’t 
directly measure that. We can’t get “inside a kid’s head.” So we use “mental 
measures” that we construct according to sets of rules that we think might 
give us good estimates of student learning. Occasionally the set of rules is 
something like this: “Select a correct answer for each of these test items; for 
each answer you select, you will get one point; your score will be your total 
number of points divided by the number of possible points.”

You can see there are several questions that need to be asked before we 
can be confident about what the score means. Some of those questions are 
about the test items. How much confidence you have that the score is a valid 
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measure of what you want to know depends on the answers to questions such 
as these:

• What were those test questions about? Were they about things the 
students had an opportunity to learn? Were they a representative mix of all 
the things the students were supposed to learn about the topic—that is, of all 
the possible questions you could have asked, how representative a sample is 
the set of questions you actually asked?

• Were the questions well written and clear? Were they at an appropri-
ate level of difficulty? Did students understand all the words in the questions?

• Did students need any other specialized knowledge to answer the 
questions, besides what the questions were trying to test (e.g., did students 
need background knowledge on anything in a scenario, such as in a word 
problem or a reading passage) that might affect the test question’s ability to 
measure achievement?

• Did the questions ask students to use thinking skills in the manner 
your learning outcomes intended (e.g., were students supposed to just recall 
information, or were they supposed to be able to use information to solve a 
problem or analyze a situation)?

Some of those questions are about the scoring procedure. How much 
confidence you have that the score is a valid measure of what you want to 
know also depends on the answers to questions such as these:

• Does each of those one-point questions really contribute about the 
same value or weight to the total score? Should some questions be worth more 
than others—and if so, why?

• Are there enough questions to ensure that the results provide you with 
an accurate sense of what students know and not just an indicator of chance 
performance? Are there enough questions to reasonably support using the 
percentage scale you have chosen (e.g., if there are only two questions, the 
only possible scores are 0, 50, and 100, which is a little silly).

This is not an exhaustive list of questions, but it should be enough to 
show you how you need to build a bridge of reasoning and evidence between 
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the score on any assessment and its meaning in a way that is not necessary 
for concrete measures like number of oysters or amount of money. This list of 
questions should also show you that the validity questions will differ for differ-
ent kinds of data. Finally, the list should illustrate that behind questions about 
the meaning of a measure and its suitability for its purpose (validity), there are 
also some questions about the accuracy and consistency of the measure (reli-
ability). You can’t make meaningful decisions if you have inaccurate data.

As I describe the different kinds of data in Chapters 2 through 5, I’ll 
try to highlight particular validity and reliability issues that are especially 
important for common uses of each kind of data. This book is not meant to 
be a substitute for a more thorough treatment of educational measurement 
(Brookhart & Nitko, 2015), but rather to be a guide to those who use data in 
practical ways in schools. To show that validity is important for everyone who 
uses educational data, not just for measurement experts, I ask you to consider 
two current examples that have validity questions at their core.

The issue of using large-scale, standardized tests as measures of school 
accountability with associated consequences has been with us for a while but 
became particularly salient when the No Child Left Behind Act was signed in 
2002 (NCLB, 2002). Arguments about the suitability of large-scale tests to mea-
sure the quality of schooling range on both sides of the issue, and they hinge on 
validity questions. What do those tests measure? Are they the right indicators 
for the purpose of judging school quality? Are there other indicators that should 
be considered? Are the resulting judgments about school quality accurate?

Another current issue with validity questions at its core is the use of 
student assessment results as part of teacher evaluation systems (ISBE, 2013; 
NYSED, 2014). Arguments about the suitability of assessments for this pur-
pose also range on both sides of the issue, and they too hinge on validity ques-
tions. What assessments are most appropriate for any given teacher, subject, 
or grade level? Is the student achievement thus measured really a measure of 
teacher quality? Do various statistical treatments applied to scores (e.g., pre-
post gains, value-added models) appropriately remove the effects of irrelevant 
information and leave relevant information in the results? Are the resulting 
conclusions about teacher quality accurate?
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Although these are hot-button issues, I believe that similar issues at the 
classroom level are equally important. Does your classroom assessment actu-
ally give you the information you think it does and support your next instruc-
tional move? Does your classroom assessment give your student an accurate 
picture of exactly what she needs to focus on next in order to improve in the 
way that she wants to? It always angers me that people say that daily class-
room decisions are “less important” in some way than, say, medical decisions. 
Although it’s true that poor medical decisions can lead to death, I always say 
that “messing with a kid’s mind” is an equally dire consequence. I realize that 
an unintended wrong turn in instruction that might last five minutes and can 
be corrected in the next five minutes, but I submit that risks confusing the 
student or, at a minimum, wasting five minutes of precious learning time. We 
need to champion the cause of high-quality data for classroom use as well as 
large-scale uses, even though such data won’t make headlines.

The Organization of This Book
Each of the next four chapters treats one quadrant of the framework. The 
chapter begins with a definition and a description of the kind or kinds of data 
available in that quadrant. I describe what you can (and can’t) learn from these 
kinds of data, which in turn is based on the kind of learning and the grain 
size of the constructs that are commonly measured by that kind of data. Each 
chapter explains how to interpret common kinds of scores usually associated 
with that kind of data. Of course, I provide examples in each chapter.

In the process, I hope to demystify some quantitative concepts—not 
only different kinds of scores (e.g., what’s the difference between a percentile 
rank and a percentage?), but also some principles (e.g., how aggregation can 
mask patterns in data, the difference between norm referencing and criterion 
referencing) and issues (e.g., the issues involved in measuring student growth, 
how to decide whether data are comparable—the “apples and oranges” issue). 
However, this is not a mathematics or statistics book. It is an “explaining” 
book. Just as you learned to read words, you can learn to “read” numbers. 
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Some words mean different things in different contexts. It may surprise you to 
learn the same is true for numbers.

The book concludes with three additional chapters. Chapter 6 discusses 
how to combine the different kinds of data about student learning, plus addi-
tional data about instruction, school culture, and resources, to answer ques-
tions about student learning and make decisions about what to do. Chapter 7 
explains how to use different kinds of data about student learning to evaluate 
those decisions. Chapter 8 brings us back to the purpose for this book—to 
make you a better “reader” of data, who can reason with assessment results to 
arrive at defensible, effective decisions.
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