naviora
coearch
_____ eaching

SECOND EDITION

Victor Nolet
Gerald Tindal

_Qeneva Blake

College of Education-University of Oregon



Published by =

Behavioral Research and Teaching
College of Education

University of Oregon

Copyright © 1992 University of Oregon. All rights reserved. This publication, or parts thereof, may not be
used or reproduced in any manner without written permission. For information, write University of Oregon,
College of Education, Behavioral Research and Teaching, 237 Education, Eugene, OR 97403-5262.

¢4

Tindal, G., Nolet, V., Blake, G.
Focus on Assessment and Learning in Content Classes
Training Module 4

Preparation of this document was supported in part by the U.S. Department of Education, grant number
HO029K 10130. Opinions expressed herein do not necessarily reflect the position or policy of the U.S.
Department of Education, and no official endorsement by the Department should be inferred.

Layout: Geneva Blake and Jerry Matr
Cover design: Barry Geller



Table of Contents

Goals of the Training MOAULE ..........ccoevvevurernerrerieeienisiies s ees s, 1
Research Basis for the Training..........ccocceeeeeueenerinermneniiiesiesssen e esseeess e, 2
Serving Special Education Students in
Content Area Classes.................... esserant s tataseses st er bbbttt s s aaretas 2
Evaluating the Effects of INSLIUCHON ........cccvvvererereererrernrine e e 5
Classroom-Based ASSESSIMENL .........c.ceverenrirerenrienienieesses e seseseesesseessonn, 5
Assessment VOCabulary ..., 7
ASSESSITIENL.....oviiriicteititi ettt st 7
TESHNG .ottt 8
MEASUTEMENT ...ttt s 8
EVAIUALON «.eceeeeeer sttt 10
Defining the Domain in Content Classes.............occueruremmreerseesrsensensesssseeesessseeene. 13
Domains in Instruction and AssesSImMent.......ccccererreerercicvesreeseesseeesens 14
Knowledge Forms and Intellectual Operations Revisited............................ 16
SAMPLNG PLANS ..ttt st 21
Linking the Sampling Plan t0 INStruction......c...cuevurveeeeerveveieseeseeeesese s, 21
Exhaustive SAMPING ..........c.cvivieeiccicircrrereeineenesiss et 22
Random Sampling..........ccevuiuenrireereecneuerniininsssesiesesse s s s eenan 22
Stratified SAMPING ........covuivirierercrereretere e 24
Combined Strateies...........oumiuueurueeiecereriesirernrereeisnsis st senesens 27
Validity in Classroom-Based ASSESSIMENt ......c..vrenrrnrrenrresieerneesseeeeeseseseeese s 29
~ Traditional Notions of Validity ..o e 29
Systemic Validity......cooouevuiveieieicecciecieciseisee e 34
Educational Validity .........c.ccceurrureunruecncensinenneieniiiesies e eeesecsesennas 38
REHADIIEY...cvoeieitiriittct ettt st s 41
What is Random EITOI?..........cccvuereeeimnrennieensnsiesiesesstes s seesseesseesssen. 41
Variation in Test Content and Construction ..............cc..cevveeeverene.e. 42
Variation in Administration...........cceeceeveereeennnecnsnenienseeeceseesseon, 43
Response Variations by Students..........ccocevecerereererencesoeceeeeeenn. 44



Variation in SCOTING.......ccuevvviviiiiiiccceeerciee s 44

What Does “Reliable” Mean? .............ccoceememerrernninrinnininsienessesesesescsesesenon. 45
Strategies for Estimating Reliability ........ccccoocsevererrrirreiereieeeeeeces e 47
Estimatng Reliability with Parallel Forms (a.k.a. Alternate
Forms or Equivalent FOImS) ..........ccccvueuveunrnveninnnrienseennnsennnn, 48
Estimating Reliability with a Test-Retest Strategy .........c..cc.ecuuenc.... 48
Estimating Reliability with a Parallel Form and
Test-Retest Strategy ........ccovuvivcuiiierrercceneereeseesese e 48
Estimating Reliability with an Internal Consistency '
(Split-half ) Strategy........ccveeuviucicrvereirerneerereenereese e 49
Estimating Reliability with an Inter- and
Intra-Judge Agreement Strategy ..........cocoeveereeenrrrnrerreenerrrernenna, 49
Creating Prompts for Extended Production ReSPONSES .........c.ovvevrvecerernnceiernnanes 51
Architecture of the Prompt ........c.ccvcvcvcncneininsineninsneeeeses o, 51
Pivotal Words in the Stem..........c.ceenciceceeisnenereneescee e, 52
Equality of ChOICES........cvivieeieiiiicircreeiciseie ettt snee 53
Instructional ReleVance ..............c.ovueereuncenecinenetneeeie e s 53
AdMINISTAtion FOIMAL........vvcvvcvussmessssessssssssssseesesesssessssesnssssessesssesessseseens 54
Scale Of the RESPONSE...........covcmmurcuriecreeneieeeieisen st 55
Explicit Reference to Elaboration............cccoecveveereereirnresisnseresiesesse . 56
Response Strategies within Student Performance.........c.coovveveruerrvrncnnee. 56
Embedded Scores within the Prompt.......cccovevevenrnisenreeeereeeess s 58
Summary of Prompt Design Strategies........coeveuererronurverenrresrerrersesssssnnens 58
Appendix A: Examples of Prompts for Extended Production Responses............ 61
Appendix B: Example of a Qualitative Scoring System...........o.couevvecrrreeenercenanee. 73

ii



Goals of the Training Module

n Training Module 3, Focus on Teaching and Learning in Content Classes,! you had an

opportunity to adapt existing curriculum materials in ways that allow instruction

to focus on complex knowledge forms and higher-level intellectual operations.
As part of adapting the curriculum, it was necessary for you to apply your
knowledge of the content to specify what it was that you wanted your students to
learn.

Eventually, you must ask, “Did the students learn what [ wanted them to
learn?” Usually, you answer this question by giving your students a test. As you
found when looking at curriculum materials in the previous module, the tests
included with most textbooks tend to focus on facts and, therefore, do not match the
objectives of much of the instruction you give your students. In the absence of other
alternatives, teachers find they must rely on their own judgments and observations of
student performance.

The present training module picks up where Training Module 3 left off, offering
some concrete guidelines that you can use in developing a variety of assessment
items. These items will reflect more closely the content and structure of the
instruction you give your students, allowing you to answer precisely the question,
“Did the students learn what I wanted them to learn?” The objectives of this training
module are summarized below. During the training you will have opportunities to
learn about, and gain practical experience with, each of these objectives:

&> Decide what information you need to collect in order to evaluate
the effects of your instruction.

=> Design assessment tasks that provide students opportunities to
use intellectual operations beyond reiteration.

=> Design assessment tasks that are reliable and valid.

<> Employ quantitative as well as qualitative scoring methods to
evaluate student performance.

! Tindal, G., Nolet, V.W., & Blake, G. (1992). Focus on Teaching and Learning in
Content Classes (Training Module No. 3). Eugene, OR: University of Oregon,
Research, Consultation, and Teaching Program.
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Research Basis for the Training

Serving Special Education Students in
Content Area Classes

n a review of literature pertaining to teacher competence, Reynolds?

identified three domains of understanding associated with teacher competence:

(a) broad background knowledge and content understanding, (b) general
principles of teaching and learning, and (c) content-specific pedagogy. In current
models of special education in middle and high school content classes, expertise in
these three domains often has been delegated to various individuals, including
assessment specialists, special education teachers, and classroom teachers. Among
these domains, classroom teachers are most highly trained in content knowledge and
pedagogy, while special educators are likely to be most highly trained in principles
of teaching and learning. Indeed, expertise in this area defines the job of special
education teachers in many settings.> However, special education teachers often
assume responsibility for much of the content instruction that special education
students receive. For example, in a survey of all state departments of education,
McKenzie found that almost half of the schools in the United States use a content
approach in their special education programs, and fully 20% of students with
learning disabilities received all content instruction from special education teachers.4
In earlier research, Patton, Palloway, and Cronin surveyed 284 special education
teachers from all grade levels and found that between 50% and 70% taught social
studies in special education settings, but 43% indicated they had no training in social
studies education.

2 Reynolds, A. (1992). What is competent beginning teaching: A review of the
literature. Review of Educational Research, 62, 1-36.

3 Pugach, M. (1987). The national reports and special education: Implications for
teacher preparation, Exceptional Children, 53, 308-314.

* McKenzie, R. G. (1991). Content area instruction delivered by secondary learning
disabilities teachers: a national survey. Learning Disability Quarterly , 14, 115-122.

5 Patton, J. R., Palloway, E. A., & Cronin, M. E. (1987). Social studies instruction for

handicapped students: A review of current practices. The Social Studies Journal,
May /June, 131-135.
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As these findings suggest, special education teachers may have limited
background in content disciplines such as English, science, geography, or history,
and few would be expected to have understandings comparable to that of content
area teachers in multiple disciplines. Yet content understanding is the primary factor
governing student achievement in content classes.6 At best, typical special education
teachers can be expected to provide adequate content instruction in only one or two
of the subject areas typically offered in a middle or high school. Therefore, in many
content areas, special education students probably will not receive instruction
comparable to that of their peers in mainstream content area classes if they receive it
from a special education teacher.

The clear implication is that while special educators may be most effective in
implementing strategies that improve the basic reading, writing, communication and
social skills of low achieving students, they may be much less effective at helping
students apply those skills at a functional level to specific content. William
Shakespeare reminds us in Hamlet that “the readiness is all.” But, eventually
students must shift from “getting ready” to “doing.” As many special education
students reach middle school and beyond, the focus of their educational program
must shift increasingly toward acquisition and use of content knowledge. And it
seems appropriate that they should receive instruction from those teachers who have
the most expertise in the content areas. However, just as we should not expect
special education teachers to have the expertise required to teach in all the content
areas, neither should we expect content area teachers to be able automatically to
tailor instruction to fit the needs of every special education student who comes into
their class.

We propose a model of special education in which content helps to determine,
theoretically and conceptually, the purpose of curriculum and instruction. This
model defines a new relationship between special education and general education
teachers. The content-area teacher brings expertise associated with content
knowledge of the particular domain. This discipline knowledge permits
identification of key knowledge forms (facts, concepts, principles, and procedures)
around which content instruction can be organized. The special education teacher
brings pedagogical expertise related to methods for designing instruction, classroom
management, and motivational strategies effective with at-risk learners. Both
teachers need to consider assessment in terms of the standards for learning (from the

6 Reynolds, op. cit., 1-36.
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content teacher’s perspective) and the demands made upon students (from the
special education teacher’s perspective). This model redefines the working
relationship between special and general educators. While it is assumed that
students receive their primary instruction from the content experts, special educators
have a role in helping support students through the curriculum and instruction.
They also must become familiar with the demands set by the content area teachers in
terms not only of the criterion for success (i.e., performance on the test) but also the
content of the assessments. The figure below illustrates this new relationship.

CONTENT AREA SPECIAL EDUCATION
TEACHERS TEACHERS

eIdentify and define eIdentify alternate
key knowledge forms . methods for

and relationships delivering instruction

INSTRUECTION

*Provide instruction *Provide strategies
around these - for managing and
knowledge forms ) motivating students

*Set standards for | ‘ eEvaluate demands

student learning in A.S S ENT learning tasks place

the curriculum on students

A model of special education for content area classes.
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Evaluating the Effects of
Instruction

Classroom-Based Assessment

s you move further away from the fact-based approach to designing and

delivering instruction in the content area, you will encounter a problem with

most of the testing materials that accompany the curriculum from which you
may have drawn your instruction: These materials become increasingly inadequate
to help you evaluate your students’ understanding of the material you have taught
them. What you need is an approach to assessment that encompasses the variety of
concepts and principles forming the content of your instruction, as well as the
complexity of the intellectual operations in which you and your students have
engaged during instruction. At the same time, this alternative approach must be
flexible enough to allow all students, regardless of their reading and writing skills, to
demonstrate what they have learned. Classroom-based assessment is one approach
that can be employed to meet these needs.

Classroom-based assessment is a broad term that refers to a variety of
procedures for gathering information about student performance. It encompasses a
number of methods that can be used to sample instruction delivered in content area
classes. Indeed, as you will find in this training module, this may be one of the most
important features of classroom-based assessment. Furthermore, the classroom-
based assessment procedures you will learn here can be used in both individually
referenced as well as norm-referenced evaluation. Thus, classroom-based assessment
can be used both to evaluate an individual student’s progress over time and compare
her performance to that of her peers at a given point in time.

On the following page is a summary of the most important features of
Classroom-Based Assessment. The significance of each of these features may not be
clear to you at this stage of the training. In fact, the difference between the
classroom-based approach and more traditional approaches may not be obvious to
you after reading this summary. It is certainly true that traditional assessment may
include some of these features some of the time. The important distinction of
classroom-based assessment is that it must, by definition, include all of these features
all of the time.

Training Module 4 Focus on Assessment & Learning 5



Important Features of Classroom -Based Assessment

1. It samples instruction representatively.
This means that the tasks used in classroom-based assessment are a fair
sample of the goals of instruction. It implies that classroom-based assessment
tests what students are taught.

2. Itis technically adequate.
This means it is reliable and valid. An assessment task that is designed and
administered in a reliable manner is relatively free of potential sources of error
that have nothing to do with the purpose of the task. ‘A valid assessment task
can be used to answer the question: “Did the students learn what I wanted
them to learn?” Reliability and validity will be covered in more detail later in
this module.

3. It employs production responses.
Students are expected to generate a product as a result of the assessment
process. This product could be as simple as a few phrases or sentences or as
elaborate as an essay. Production responses, also may include spoken
responses, such as may be elicited in a structured interview, as well as
nonverbal constructions, such as maps, graphs, and drawings.

4. It can provide information for making instructional decisions.
The information obtained from classroom-based assessment can be used to
evaluate the effectiveness of past instruction and to plan future instruction.
Classroom-based assessment may or may not be useful for making other
decisions, which may be social or political rather than educational (such as
assigning grades, or placing a student in special education).

5. It can be used with a range of evaluation standards.
This means that classroom-based assessment can be used to (a) compare an
individual’s or group’s performance to that of a comparison group (norm-
referenced evaluation), (b) estimate the extent to which content or skills have
been mastered (criterion-referenced evaluation), or (c)chart an individual
student’s progress over time (individual-referenced evaluation).

In this training module, we will focus primarily on the first three aspects of
classroom-based assessment: technical adequacy, sampling plans, and production
responses. The last two aspects of classroom-based assessment—making
instructional decisions and evaluation standards—will be detailed in a later training

module.
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Assessment Vocabulary

As you may have noticed already, talking about classroom-based assessment
involves a fairly specialized vocabulary. In the preceding short description of
classroom based assessment, you were exposed to the terms “assessment,”

LA LA 7

“measurement,” “evaluation,” “individually referenced,” “norm referenced,” and
“technically adequate.” Unfortunately, these terms often are misunderstood and
used incorrectly. The first half of this training module is aimed at clarifying the
meaning of some of these terms. In the second half of the module, you will have the
opportunity to apply some of this new knowledge in designing and scoring various
examples of classroom-based assessment.

Let’s start with four terms that may be the most misunderstood of all: testing,
evaluation, measurement, and assessment. Often these terms are used

interchangeably, but each has a specific meaning.

Assessment
Assessment is a general process that involves use of testing, measurement, and
evaluation. The Standards for Teacher Competence in Educational Assessment of
Students” define assessment as:
the process of obtaining information that is used to make educational
decisions about students, to give feedback to the student about his or her

progress, strengths, and weaknesses, to judge instructional effectiveness,
and curricular adequacy, and to inform policy.

The most important aspect of this definition is the idea that assessment is a
process that may involve collection of more than one kind of data, and takes place
over time, rather than on a one-shot basis. The second key aspect of this definition is
that an assessment process should support a decision-making process. For example,
“judging instructional effectiveness” probably requires weighing a number of
variables that may include the goals of instruction, time allotted for instruction,
amount of information presented, student skills, and the adequacy of resources
available. No single score can provide this information. Assessment is a purposeful
endeavor aimed at informing educational decisions.

7 American Federation of Teachers, National Council on Measurement in Education,
and National Education Association. (1990). Standards for teacher competence in
educational assessment of students. Washington DC: author.

Training Module 4 Focus on Assessment & Learning 7



Testing

Testing is a process of sampling behaviors systematically in an artificial
situation intended to reflect the real world. It is not a direct observation of
performance.8 Most definitions of testing emphasize a systematic and structured
plan in which narrowly defined items or tasks are presented to a test-taker for the
purpose of making inferences about the performance of the test-taker in a larger
context. For example, the National Teachers’ Exam (NTE) samples behaviors that are
thought to reflect competence in teaching. It is not a direct observation of teaching
performance.

Tests are intended to provide information that can be used to make some
determination or decision, but testing does not in and of itself refer to a decision-
making process. Furthermore, testing is not an instructional procedure. Tests cannot
teach. However, when used to provide feedback to the test-taker about performance,
tests can provide data for very powerful instruction.

The important feature of testing that distinguishes it from other procedures
discussed here is the specificity of focus. The critical variables that must be
considered are (a) specification of a domain to be sampled, (b) systematic procedures
for selecting tasks to represent that domain, and (c) the presentation of these tasks to
a test taker. (The concept “domain” is central to this module. We will devote an
entire section to explaining it, and we will provide you with examples and exercises
that give direct experience with domains.) Testing must be defined narrowly, to
refer to development and administration of a single instrument rather than a larger
process of collecting information. However, testing can refer to a range of devices
and procedures, including published instruments, end-of-unit tests, and teacher-

made quizzes.

Measurement

Measurement is the process of assigning a value to behaviors in such a way as
to represent quantity or quality.® Measurement always concerns numbers and
always concerns how much of an attribute is present. Measurement in educational
assessment is analogous to other forms of measurement. Suppose you were told that
the length of a piece of rope is “30.” You would immediately want to know what

8
8 Tindal, G. R. & Marston, D. (1990). Classroom-based assessment: Evaluating
instructional outcomes. Columbus, OH: Charles Merrill.

 Nunally, J., (1978). Psychometric Theory. New York: McGraw-Hill.
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scale is represented by “30.” Obviously, a 30-centimeter rope is much shorter than a
30-yard rope.

Although tests almost always result in a numeric score (such as percent of
items correct), this does not automatically mean that testing is synonymous with
measurement. For example, a test could be scored “pass/no pass,” or with scores of
“A” "B,” “C,” “D,” and “F.” At the same time, the assignment of a numeric score
does not necessarily imply that a measurement process was involved. For example,
social security numbers, telephone numbers, and license plate numbers could all be
considered forms of scores, but they tell us little more about the person to whom they
are assigned than the general geographic area in which they live.

The numbers assigned to a behavior in educational measurement must
represent an underlying scale or set of attributes. We assume that the behavior of
interest exists on some continuum. For example, a score of “30” on a reading test
by itself tells us almost nothing about the reading ability of the person who obtained
this score. We need more information about the test, the person, and the definition of
reading involved. The score “30” could represent the number of words read,
sentences read, books read, minutes spent reading a passage, or number of items
correct. In other words, we need to know the scale underlying the score “30.”

Consider this example:

Mr. Jones has four sections of the ninth grade creative writing class. Each week, he
administers a writing test in which students write for 10 minutes in response to a
story starter. Writing samples are assigned holistic scores 0of 1,2, 3, 4,5, or 6, with 1
the lowest score possible and 6 the highest score possible. Because he has so many
papers to score, Jones has asked his assistant, Mr. Smith, to help him score tests.

Unfortunately, Mr. Jones forgot to tell his assistant to rate the papers on the
dimension of “creativity” and to ignore spelling and punctuation errors. Smith is a
stickler for accuracy and ends up assigning lower scores to the papers with more
spelling errors.

All papers are assigned a score ranging from 1 to 6, but the scores assigned by Mr.
Jones represent the amount of creativity present while the scores assigned by Mr.
Smith represent the amount of accuracy present.

Often we may be interested in assigning a numeric value to the quality of a
student’s performance. For example, we may rate student essays on a scale of 1 to 5
on the dimension of “plot development.” Essays in which a well-developed plot is

10 Glaser, R. (1963). Instructional technology and measurement of learning
outcomes. American Psychologist, 18(3), 519-521.
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evident would receive a score of 5, and those in which no plot is evident would
receive a score of 1. This process is also a form of measurement. The underlying
scale is related to the primary trait, “plot development.” Students who have learned
the skill of creating a plot in an essay would presumably demonstrate this by writing
essays which receive a higher score. Students who have not learned this skill would
write essays that receive lower scores.

Evaluation

Evaluation is the process of making a decision, or reaching a conclusion about
student performance, based on data obtained from an assessment, testing, or
measurement process. Where assessment is the process of collecting data, evaluation
is the process of using data. In this respect, students are not evaluated, rather data
about their performance (scores, results, ratings, etc.) are evaluated.

Educational evaluation entails use of criteria or standards by which a
particular score or set of scores is compared. Three types of reference standards can
be involved. In norm-referenced evaluation, the test scores obtained by specific
individual or group of individuals are compared with all others who take the test,
under similar conditions. In criterion-referenced evaluation, performance is judged
according to a set of standards that represent “competency” or “mastery” in a
domain. These standards are set beforehand according to expert judgment. In
individual-referenced evaluation, the performance of a particular individual at a
specific point in time is compared with the individual’s previous performance on
similar tasks, performed under similar conditions.

46000

Let’s return to the first three characteristics of classroom-based assessment
listed earlier. We can now be a little more specific in our description. First, because
we are talking about assessment, we know that the emphasis will be on collection of
data that can be used to support educational decision-making. It is likely that we
will be interested in multiple forms of data collected at different points in time.
Because it is classroom-based, it focuses on what and how students actually are
taught.

The reason tasks that require production responses are used extensively in
classroom-based assessment is that they provide much more information about
students’ thinking than selection responses. In particular, classroom-based
assessment tends to make less use of tests that employ indirect tasks and make more

10 Research, Consultation, & Teaching Program University of Oregon



use of direct tasks. The distinction between direct and indirect tasks can be most
easily grasped through a couple of examples:
Suppose you want to decide how well a student has mastered the mechanics of
writing. You could give the student a set of five written sentences containing various
errors in spelling, grammar, and punctuation. The student’s task would be to edit the
sentences, correcting the errors. This is an example of an indirect task. Alternatively,
you could provide instructions (verbal or written) about the kinds of sentences you

want the student to write, and then have the student make up a paragraph that
contains the desired characteristics. This is an example of a direct task.

Here is another example. Suppose you want to find out how well students can use
information you provided during instruction about the effects of water pollution.

You could test this indirectly by asking them to select the correct response(s) from a list
of possibilities. Or, you could construct a novel situation involving water pollution
and ask students to make inferences about the possible effects. This second task is
more direct, because it requires students to produce a response that uses content
knowledge you provided during instruction.

In later sections of this module, you will have many opportunities to see
examples of production tasks, and gain experience in designing tasks that you can
use in your classroom to assess student learning.

The goal of classroom-based assessment is to link measures of performance
more closely to the instruction students receive in the content classroom. It seems
reasonable to assume that, by asking students to display directly the behaviors we
want to measure, we will be able to gauge more accurately whether they have
learned what we wanted them to learn.

But, what is it that we wanted them to learn? And how can we be sure that
the assessment tasks we design and administer are reliable and valid gauges of
students’ learning? In the next two sections, we will present a framework for
defining what is taught in content classes. We will build on the use of knowledge
forms and intellectual operations that were developed in Training Module 3 as
guiding principles for planning and designing instruction. Not surprisingly, many of
the aspects of planning for and designing instruction can be extended to planning for
and designing assessment. In fact, if you have gone through the steps of
instructional planning and design carefully, much of the work of developing
assessment tasks is already done for you. Instruction links to assessment by
~ identifying an assessment domain and a plan for sampling from that domain. These two
concepts are central to classroom-based assessment and are the topics of the next two
sections.

Training Module 4 Focus on Assessment & Learning 11
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Defining the Domain in
Content Classes

he primary goal of classroom-based assessment is to provide information to

systematically answer the question, “What have my students learned?”

Usually, we are not interested in what students have learned about “life, the
universe, and everything”! merely as a result of being alive and awake. We want to
know specifically what students have learned as a result of attending certain classes
in school.

One way we add specificity to the question of what students have learned is
with reference to a fixed period of time. We may be interested in finding out what
students have learned during a relatively short period of time, for example during
the last two weeks, or we may want to know what students have learned during the
last six months. Obviously, one of the goals of education is to move students along a
continuum of learning over time. We assume that students enter class “not
knowing” and, if instruction has been effective, leave the class “knowing.” Schools
are structured for this kind of time-based thinking, with events such as mid-term
exams and quarterly grades. (We will have more to say about the use of grades
when we examine reliability and validity in later sections.) However, linking
assessment to a specific period of time is of limited utility. References to time simply
represent a convenient notation for describing instruction.

We really are interested in a more complex version of the question, “what
have my students learned?” Generally, we want to make reference to a specific body
of information or level of performance. Underlying the issue of what students have
learned during the last two weeks, lurk questions like these:

* What have my students learned about biomes?

* Did my students learn the most important information about the Middle
Ages?

* Have my students learned to write more persuasive essays?

A more specific goal of assessment, then, is to answer the question, “Did my students
learn the things I wanted them to learn?” Again, we make the assumption that

UAdams, D., (1983). The hitch-hiker's guide to the galaxy. New York: Harmony Books.
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students enter class not knowing and, if instruction has been effective, they leave
some time later knowing about something or how to do something.

Because any two students enter a learning situation with different skills and
background knowledge, and because the effectiveness of instruction may differ from
teacher to teacher, curriculum to curriculum, and student to student, we rarely view
learning as a dichotomous “either-or” situation. We expect students to show
different levels of performance after instruction than they did before instruction; and
even after instruction, we expect to see different students exhibit different levels of
competence. In other words, we view knowing about something or how to do something
as existing on a continuum of performance.

While grades may communicate the notion of a continuum of performance,
they aren’t very useful for answering questions such as “Did my students learn the
most important information about the Middle Ages?” To answer this question, we
need to specify two things: First, we have to clarify what we mean by “the most
important information about the middle ages,” and, second, we have to specify what
we mean by “learn.” Such a level of specificity requires clear delineation of the

domain in which assessment is to occur.

Domains in Instruction and Assessment

In the world of measurement and assessment, the term domain has a specific
meaning, but it is not easily summarized. Usually, domain refers to an assessment
domain. However, as you will see, we also can talk about an instructional domain.
We'll explore the meaning of both of these terms. Let’s start with assessment
domain. Here is how we define the term assessment domain:

An assessment domain is a specific set of skills or body of
knowledge associated with an instructional intervention.
This domain also may include a continuum of competence
in using the skills or knowledge.

Our definition of assessment domain has two components that require
discussion. First, an assessment domain should be linked to a specific instructional
intervention. For example, an assessment domain could pertain to “Chapter 13 in the
social studies book,” or “three months of instruction on writing compare-contrast
essays,” or “seven lessons on fossil fuels and alternative energy.” In some cases, an
assessment domain could involve instruction delivered during an entire school year
(for example, “reading instruction delivered in the third grade at the King

14 Research, Consultation, & Teaching Program University of Oregon



Elementary School”). This instructional linkage differentiates assessment domains
from broader conceptions of skills and knowledge delivered in schools. For example,
we probably would not classify the following as domains in and of themselves:

IZ7s

“reading,” “math computation,” and “penmanship”—although there may be times

when the domain could be defined as broadly as these terms would suggest.
Second, our definition of domains involves the use of skills or information as
well as the information itself. Here is an example that illustrates this point:

You are a music teacher and you have been working with a group of beginning piano
players. You might evaluate the success of your instruction by asking each student to
perform in front of the class for five minutes at least once each week. Each student
would perform the same piece of music, selected by you, under the same “test”
conditions.

The assessment domain could be defined in an number of ways. On one hand, you
could define the domain according to the music the students would be expected to
play. The domain could be described as simply as consisting of those passages
students have practiced recently (for example all passages on pages 5-12 of the
student’s music book).

Alternatively, you could define the domain according the content of what you have
taught but attend only to the characteristics of the music (for example, music on the G
clef; pieces that contain quarter, half, and whole notes; or pieces in the key of C).

Finally, because piano playing generally is judged according to the skill of the piano
player, as well as the difficulty of the music, you might want to evaluate your
instruction on the basis of students’ technical skills at striking the piano keys,
maintaining control of thythm, and positioning the fingers of the left hand.

To account for each of these aspects of your instruction, you would have to define the

assessment domain according to some continuum of competence in playing the piano
as well as according to the characteristics of the music the students play.
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Knowledge Forms and Intellectual
Operations Revisited

Students” academic performance in content classes can be analyzed for the use
of skills or information, as well at the information itself. In Training Module 3, we
said that content knowledge consists of facts, concepts, and principles, and that
students could demonstrate use of these knowledge forms in six intellectual
operations: reiteration, summarization, illustration, prediction, evaluation, and
application. A brief summary of each of the intellectual operations is provided in the
table below. In addition, we presented a two dimensional grid (reproduced on page
16) that shows the interactions between intellectual operations and knowledge forms.
In Training Module 3 this grid served as a guide for analyzing the curriculum and
planning instruction, i.e., defining the instructional domain. It also can be used to
define the assessment domain in content classes.

Intellectual Operation refers to the behavior employed in using or manipulating knowledge forms.

Reiteration Verbatim reproduction of material that was previously taught.
¢ The emphasis is on verbatim. The wording in the student’s response must be
very nearly identical to that presented in instruction.

Summarization Generation or identification of a paraphrase, re-wording, or condensation of content
presented during instruction.
¢ The emphasis here is on previous presentation of material. Therefore,
summarization involves remembering information to a much greater extent
than manipulating it.

Ilustration Generation or identification of a previously unused example of a concept or principle.
¢ The emphasis here is on use of an example that was not presented in
instruction. In this respect, the student is expected to employ information
about the attributes of a particular concept or principle rather than to simply
remember whether or not an event exemplifies a knowledge form.

Prediction Description or selection of a likely outcome, given a set of antecedent circumstances or
conditions that has not previously been encountered.
® Again, the emphasis is on the use of information in a novel context rather
than remembering a response from previous instruction.

Evaluation Careful analysis of a problem to identify and use appropriate criteria to make a decision
in situations that require a judgment.
* Evaluation focuses on decision making. The student first must recognize or
generate the options available and then use a set of criteria to choose among
them.

Application Description of the antecedent circumstances or conditions that would be necessary to
bring about a given outcome.
¢ Application is the reverse of prediction. The student must use information
about a concept or principle to work backwards from the circumstances
presented and tell what happened to create it.
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Knowledge Forms

Facts Concepts  Principles
Reiteration Yes Yes Yes
Summarization Yes Yes Yes
Intellectual IMlustration Yes Yes

Operations

Prediction

Evaluation

Application

Yes

Yes

To see how this grid might be used to define an assessment domain, consider

the following example:

A tenth grade social studies teacher defines the instructional domain for a unit on the
history and geography of northern Africa as consisting of 10 key facts, 8 concepts, and
6 principles, based on that teacher’s perception of the information most vital for
understanding why people live in certain areas of Sub-Saharan Africa. The domain
also includes a number of intellectual operations associated with each knowledge
form. At the end of the unit, the teacher expects students to be able to manipulate the
various facts, concepts, and principles using summarization, illustration, prediction,

evaluation, and application.

An outline of what the domain might look like is given on the next two pages.

Training Module 4 Focus on Assessment & Learning
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Key Facts about Northern Africa Intellecltuul
Operation
l 1. The Sahara is the worlds largest desert. l Summarize |
2. Dry lands are usually found on the western coasts Reiterate
of continents between 20° and 30° north and south
of the equator.

. The Sahara receives 4 to 8 inches of rain (or less) Reiterate
each year.

. Sahel is an Arabic word that means “plain” or Summarize
“shore.”

. The annual rainfall in the Sahel varies from 4 to 23 Summarize
inches per year.

. Erosion caused by overgrazing is one of the most Summarize
important ecological problems facing the Sahel.

. Soils in most tropical areas are not very fertile Summarize
because of constant leaching from rains.

. A shortage of firewood in the Sahel has caused Summarize
depletion of the acacia trees.

. The process of over-grazing or cultivation of Reiterate
marginal land, and, subsequently, the land reverts
to desert is called desertification.

10. The people who live in the Sahel are mostly Summarize
nomads.
Key Principles about Northern Africa Intellect'uul
Operation

. If the rainfall in an area is extreme (very little or
very much), the soil will contain fewer plant Hlustrate
nutrients.

. The more plant nutrients the soil in an area Predict
contains, the more favorable the area will be for Apply
vegetation (diversity, value).

. The more extreme the climate in an area, the less Evaluate
favorable the area will be for vegetation.

. If there is great variation in relief in an area, the Illustrate
population will be less dense.

. If the vegetation in an area is valuable (provides Predict
food or shelter), the population will be more dense.

. If the climate in an area is extreme, the population Mlustrate
will be less dense. Predict
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As you can see from this outline, some intellectual operations make more
sense with some knowledge forms than others. For example, facts can only be
reiterated or summarized. (Obviously, there are just so many ways to say that the
Sahara is the biggest desert in the world.) Some concepts have more explanatory
power than others and therefore may be used in more than one intellectual
operation. For example, the attributes associated with vegetation in this teacher’s
domain probably limit the uses students can make of the concept, and the teacher
may be satisfied if students can give examples of vegetation in a broad range of
contexts. On the other hand, on the basis of the attributes the teacher developed for
soil and population distribution, these concepts lend themselves to use in a variety of
contexts. Finally, because principles represent the glue that binds concepts and facts,
these can be used in a variety of more complex manipulations. A key point here is
that the domain consists of both the knowledge forms and the intellectual operations applied
to the knowledge forms. It consists of the information that you want students to learn
and the manner in which you want them to use that information.

Perhaps the distinction between “instructional domain” and “assessment
domain” seems blurred at this point. We introduced the above example as a means
of illustrating an “instructional domain.” You may have already inferred that the
two domains are (or should be) the same. It only makes sense, doesn’t it? Where else
but from the instructional domain should you draw items for assessment? So, to
emphasize a point made earlier, if you have gone through the steps of instructional
planning and design carefully, much of the work of developing assessment tasks has
been done already for you. When you decide what you want students to learn, you
have to decide what you want them to do with the information. When you have
identified both the knowledge forms and the intellectual operations, you have
defined both the instructional and assessment domains.
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Sampling Plans

Linking the Sampling Plan to Instruction

nce you have described the domain instruction and assessment, the next step

is to devise a plan for deciding how much of that domain will be included

on a test or other assessment task. We have described domains in content
classes as consisting of knowledge forms and intellectual operations. We have
emphasized that the assessment domain serves as a road map for planning
instruction.

When it’s time to design assessment tasks, the teacher must decide what
aspects of the domain to use. An assessment task merely represents a sample of a
broader domain. Usually, the domain contains much more information than the
assessment task. The problem confronting the teacher is illustrated in this diagram:

?

Representative

On one hand, the assessment task must be representative of the domain. That
is, it must reflect the instruction that was delivered, both in terms of knowledge
forms and intellectual operations. On the other hand, the assessment task must be
efficient. It cannot take too much classroom time, and it must be formatted so that the
information the teacher gains is worth the effort required to gather it. An effective
sampling plan can help you strike a balance between these two demands.

There are three general strategies for sampling a domain to create an
assessment task: exhaustive sampling, random sampling, and stratified sampling.
We will describe each of these strategies separately. However, these strategies are
not necessarily mutually exclusive, and, in fact, some of the most effective sampling
plans are made by combining these strategies.
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Exhaustive Sampling

Contrary to what you may be thinking, exhaustive sampling strategy does not
refer to the way you'll feel after you finish reading this training module. The term,
exhaustive, refers to the amount of the assessment domain included in the assessment
task. With this strategy, everything in the domain is chosen. Literally, the domain is
sampled exhaustively. If you were interested in sampling exhaustively the social
studies domain presented in the previous section, you might construct a test that
includes at least 29 items. It would contain at least 10 items that test facts (using
summarization or reiteration), 11 items that test concepts (one for each concept, used
in each intellectual operation specified), and 8 items that test principles (1 for each
principle, used in each intellectual operation specified).

An exhaustive sampling plan assures a very representative sample of the
domain. There is a complete overlap with the information the teacher specified as
part of the domain and the information that is used in assessment. If the domain is
relatively small and relatively well defined, an exhaustive sampling plan may make
sense. The problem with this kind of strategy is that, depending on the size of the
domain and the format of the items, it could require a lot of time to create an
assessment task, a lot of time for students to complete the task, and a lot of time to
score. The diagram shows the problem an exhaustive sampling strategy can create.
The assessment process is tipped toward representativeness, but at the cost of
efficiency.

Random Sampling

One way to get around the problems inherent in an exhaustive sampling plan

is to use a smaller sample of items. Of course, as soon as you eliminate some of the
domain’s information from the assessment task, you create the possibility that the
assessment task is not representative of instruction. A random sampling strategy
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introduces the element of chance to increase the probability that the assessment task
maintains a balance between efficiency and representativeness.

In a random-sampling plan, information is chosen for inclusion on the
assessment task according to a random process. Suppose you wanted to create a task
that has fewer than 29 items but that has a reasonable probability of representatively
sampling the social studies domain presented above. You might decide on a 12-item
test. Here are the steps you would follow:

1. Make up a list of all configurations of knowledge forms and intellectual
operations (there will be 29 different combinations).

2. Number the items on the list from 1 to 29.

3. Using any random process (for example, a table of random numbers,
telephone numbers listed under the “Q’s” in the phone book, the last two
digits of the license plate numbers of the next 12 cars that pass by your
window, etc.), begin choosing items from your list. For example, if your
random process gives you the number 5, choose item number 5 from
your list of knowledge forms combined with intellectual operations. In
the domain presented earlier, this item might require students to
“summarize the annual rainfall in the Sahel.”

4. Using random numbers to tell you which item to pick, keep choosing
items until you have 12.

A random sampling strategy is based on the theory that in any truly random
process for choosing numbers, all numbers have an equal probability of being
selected. Each time you choose an item from your list, there is an equal probability
that any item can be chosen. In theory, this strategy allows you to representatively
sample a domain without sampling it exhaustively. This is particularly useful if the
domain is large. However, because the process is random, by chance alone, you
could end up with a test that includes most of the facts but none of the principles, or
that requires students to summarize but never asks them to use more complex
intellectual operations. In other words, despite your best efforts, the test could still
end up different than you might like. Furthermore, a random sampling plan treats
everything in the domain as equal. Reiteration of a fact has as great a likelihood of
being chosen as a application of a principle. This does not reflect the way most
content teachers think about the domains in which they provide instruction. The
diagram shows what may happen with a random sampling strategy. The balance is
tipped toward efficiency but perhaps at the expense of representativeness.
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You might try to avoid this problem by deciding to pick only certain parts of
the domain. However, as soon as you “stack the deck” in favor of your view of what
the test should look like (for example, by limiting the number of facts you include, or
requiring more evaluation than summarization), you may reduce the probability that
the assessment task will be representative. On the other hand, you may increase the
representativeness of the task by choosing knowledge forms and intellectual
operations that more closely reflect the instruction you provide. The point is, if you
are going to intentionally pick some things in the domain, and not pick others, you
should use a systematic process for doing so.

Stratified Sampling

A stratified sampling plan implies that you have decided that everything in the
domain is not equal. You impose some structure on the domain that “stratifies” it.
Each “stratum,” or section, contains things that are similar to one another, but there
are differences among strata. In a stratified sampling strategy, you pick things from
the domain according to how you want the assessment task to represent each section.

The framework we have presented in this training module and in Training
Module 3 is an example of a way to stratify a domain. By imposing the structure of
knowledge forms and intellectual operations on content, instruction and assessment
can be systematically organized. One section of the domain contains facts, another
contains concepts, and another contains principles. Each of these sections is further
stratified by intellectual operations. Using a stratified sampling strategy, you could
create an assessment task that includes reiteration of three facts, illustration of five
concepts, and application of two principles.

The key to using a stratified sampling strategy is that you make a decision
ahead of time about how you will stratify the domain and how you want each
stratufn, or section, of the domain to be represented in assessment. In practice, this is
the way most teachers make up tests. They choose items that they feel are important
and they reject items they feel are less important. A potential problem with this
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process is that, often, what the teacher thinks is representative of instruction does not
at all reflect what actually happened in the classroom. For example, we have found
in one study that end-of-chapter tests often contain concepts that were never
presented in instruction, were not described in the textbook, and weren’t even
identified by the classroom teacher as important for students to learn.12 Not
surprisingly, fewer than half of the students who took the test correctly answered
items related to these concepts.

Even if the assessment task samples the knowledge forms representatively,
there may still be a problem if the manner in which these knowledge forms are to be
used is not also clarified. Consider an assessment task based on the domain outlined
in the previous section that includes the item on the next page.

This item requires students to make a prediction based on the principle that
the more plant nutrients the soil in an area contains, the more valuable and diverse
the vegetation that grows in that area will be. This assessment task involves a
knowledge form and intellectual operation from the domain. However, this task may
not be representative of the domain, depending on how instruction was presented.
First, if they have not practiced making predictions with this principle in a range of
contexts, students probably will be unable present a cogent rationale for their choice
of the area with the best vegetation. A large body of research indicates students
don’t generalize across contexts. If you want students to generalize from a familiar
context to a novel one, you need to provide instruction to make it possible. If
instruction focused only on the context of soils and vegetation in the Sahel and
tropical rain forests of Africa but failed to provide students with a range of non-
African examples in which the principle also holds (for example the Mojave desert,
and rain forests in Brazil), then an assessment task like the one on the next page may
be too novel for students.

Second, students may not be able to respond to the task if the information was
formatted as a different kind of knowledge form during instruction. For example,
instruction provided in the textbook and by the teacher may simply present the fact
that, “The vegetation in the Sahel is low in nutrient value because the soil contains
few nutrients.” Recall from Training Module 3 that facts can only be reiterated and
summarized. Unless students have learned the principle as a lawful relationship (if
A then B), they may not be able to use it in complex intellectual operations.

12 Nolet, V. W., & Tindal, G. (1993, February). Variables associated with student
performance in content classes: Description of a research methodology. Paper presented
at the Pacific Coast Research Conference, Redondo Beach, CA.
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Here is a soil map for a small island country. In some regions, the soil contains no nutrients. In other
regions, the soil is high in nutrient value. Decide where you think the most valuable and diverse
vegetation will grow. Do you think it will grow in the area labeled by the letter A, the area labeled by

the letter B, or the area labeled by the letter C? Make an X beside the letter of the area where you think
the most diverse and valuable vegetation will grow.

A
B
C

Tell why you made the choice you did. If you said the best vegetation will grow in the area labeled by
the letter A, tell why. If you said the best vegetation will grow in the area labeled by the letter B, tell
why. If you said the best vegetation will grow in the area labeled by the letter C, tell why.
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One way to avoid this kind of problem is to decide before instruction is
delivered what the domain looks like and how it will be stratified. We presented a
content planning worksheet in Training Module 3 that can facilitate this process. If,
during the process of planning for instruction, the teacher identifies the most
important facts, concepts, and principles for students to learn, there is a greater
likelihood that these will be presented in instruction. If the teacher also links these
knowledge forms to intellectual operations, then there is a greater possibility that
instruction and assessment can be linked systematically. Then a balance can be
achieved between representativeness and efficiency. It will be possible to design and
use assessment tasks that allow you to determine, with a high degree of confidence,
whether your students learned what you wanted them to learn.

Representative

Combined Strategies

A stratified sampling strategy is probably the most valuable for creating
assessment tasks in content classes. It allows more systematic planning for linking
instruction to assessment and can be used with the framework we have presented for
analyzing knowledge forms and intellectual operations. However, there may be
times when a combination of strategies is useful. In a stratified plus exhaustive
strategy, you might choose all the information in one stratum of the domain but use
only a sample of items from another part of the domain. For example, you may
decide that it is critical for students to be able to summarize and illustrate all of the
concepts presented in the domain above, so you would sample these exhaustively for
both instruction and assessment. You may decide that the facts listed in the domain
outline are of marginal importance and not sample these at all. As an alternative
strategy, you may sample one section of the domain randomly (for example,
reiteration of facts) but other parts of the domain exhaustively (for example,
prediction of principles).

By now the link between instruction and assessment should be clear: the
domain of instruction is the domain of assessment. Items used to design assessment
tasks are drawn from the domain of instruction that you outlined during the
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planning process. The strategies described above can be used to construct a plan that
efficiently samples the domain in a way that is representative of the instruction you
give your students.

The entire process—from planning for instruction to designing assessment
tasks—all boils down to one question: “What’s important?” That is, what
knowledge do your students need to acquire, what skills do they need to be able to
demonstrate in order to understand and make use of content information? When
you determine what’s important, that can guide you as you plan instruction and
assessment.
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Validity in Classroom-Based
Assessment

n understanding of validity is the key to using classroom-based assessment
Aeffectively. Validity underlies all aspects of planning, implementation, and

interpretation of assessment. In the context of assessment, validity pertains
to the extent to which a procedure measures a domain of interest. Generally, validity
asks the question, “Does the test really measure what it is intended to measure?”
Applied to evaluating the effects of instruction, we can rephrase this question to ask,
“Does this test tell me whether my students learned what I wanted them to learn?”

While validity often is treated as an attribute inherent in fests, it is more

accurate to refer to the validity of decisions based on assessment data than the validity
of a specific measure.’® In this sense, validity is a relative rather than absolute
notion: Some inferences are more or less valid than others, depending on the
strength of the evidence available to support them. Scores obtained from a particular
assessment procedure may be useful (valid) for one type of decision but not for
others. A variety of data are examined and an evaluation is made of the extent to
which there is a case for the validity of a particular inference.!* The notion of validity
may be the most important development in assessment in recent years. We will

present an overview of traditional ideas of validity as well as a more updated view.

Traditional Notions of Validity

We need to be concerned about validity whenever an assessment procedure is
being used to measure a quality or construct that cannot be given a clear-cut
definition. In educational applications, the term “construct” has referred to relatively
intangible conceptualizations of human behavior that cannot be observed directly,

13 Cronbach, L.J., & Meehl, P. E. (1989). Construct validation in psychological tests.
Psychological Bulletin, 52, 281-302.
Messick, S.(1989). Validity. In R. Linn (Ed.), Educational Measurement (3rd ed.)
(pp. 13-104). New York: Macmillan.

14 Campbell, D. T., & Fiske, D. W. (1959). Convergent and discriminant validation by
the multitrait-multimethod matrix. Psychological Bulletin, 56,, 81-105.
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such as “creativity” or “intelligence.” Constructs are defined implicitly by a complex
network of relationships among a range of variables. For example, suppose you
wanted to find out how literate the students in your classroom are. Literacy is an
abstract term that could include a wide range of variables including knowledge
about culture, reading skill, writing proficiency, reading habits, and use of mature
vocabulary.

Because the “literacy” of students cannot be measured directly the way that
weight or visual acuity can, it must be inferred indirectly from a variety of types of
evidence that we associate with literacy. Such measures could include observable
indicators such as measures of reading fluency, or writing competence. You could
ask students to fill out a reading questionnaire, on which they provide information
about the kinds of books they read and the number of hours a week they read for
pleasure. You could give students a cultural literacy quiz on which they summarize
key facts that you determine are essential. You could interview each child’s primary
care giver to find out how much reading and writing takes place in the home. You
could ask the librarian how often your students take books out of the library. You
could review school records to see how many of your students have been served in
Chapter 1 or Special Education for reading or writing difficulties.

Finally, the validity of your inferences about the literacy of the students in
your classroom might include your own theory about what constitutes literacy. For
example, if the students really are literate, you might hypothesize that they might be
more attentive and actively engaged during reading and writing class and earn
higher scores on published norm-referenced tests. You could collect data on these
variables too.

The validity of your inferences about your students’ literacy would be
strengthened or weakened by the extent to which the relationships among key
variables follow a predictable pattern. You might doubt the veracity of student
statements that they like to read if the class has lower than average rates of signing
books out of the library. In other words, construct validity is supported when
“things that should go together do” and “things that shouldn’t go together don’t.”
The entire network of variables must be considered to decide whether your
inferences are valid.

Obviously construct validity is no easy thing to establish. Therefore, test
developers often look for “predictors” of construct validity. The most important
predictor for designers of classroom-based assessment tasks is content validity.
Content validity refers to how closely an assessment procedure matches the domain it
is intended to sample.
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We talked about this aspect of assessment earlier, in the section on sampling
plans. The more representative an assessment task is of a particular domain, the
greater the content validity of inferences based on the results of that measure. For
example, when you use an exhaustive sampling plan, you are ensuring a high degree
of content validity. Remember, in classroom-based assessment, we are interested in
all aspects of instruction, including instruction provided by the teacher and
incidental in the course of classroom activities, outside of the textbook.

If your sampling plan is well thought out and linked to instruction, your
inferences about the performance of students on an assessment task are
strengthened. On the other hand, if your sampling plan does not result in measures
that are representative of the domain, the validity of the inferences you make about
student performance is reduced. On the next several pages is an example of an
assessment task that was used in a 2-week unit on insects during a summer science
academy for low-achieving and at-risk sixth and seventh-grade students. Look at the
task and think about the following questions:

1. What instruction would you need to provide students for
them to be able to complete the task? '

2. What kind of sampling plan probably was used to develop this
task?

3. How would you determine the content validity of any
inferences you might make on the basis of student
performance on this task?
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Trouble with Insects: You Be the Entomologist

Pretend you are an entomologist and your job is to help people with their insect problems. Recently,
people have been having some problems with three insects, but not enough information has been collected
yet to be sure which insect is causing each problem. Your job is to use the available information to decide
which insect is causing each problem.

So far it has not been possible to get actual samples of the insects, but you do have pictures of body parts
from each. Here are pictures of body parts from the three insects. They are labeled Insect A, Insect B,
and Insect C.  Look at the body parts, and make some notes about your observations. Decide what kind
of food each insect eats. Decide how each insect moves around. Decide what kind of habitat each insect

lives in.

INSECT A

\——1.
Scaly Wings .Siphoning Mouth Small Legs
INSECT B
Parchment Like Wings Chewing Mouth Large Rear Legs
INSECT C
Membranous Wings Piercing-Sucking Mouth Small Legs
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Here is the information you have been given about the problems these insects are causing.
Decide which insect is causing each problem and tell how you made your decision.

Problem 1: The insect that causes this problem flies and lays eggs in deciduous trees (trees that
have broad leaves). When these eggs hatch, the larvae eat the leaves of the trees.
They have huge appetites and can strip a tree of all its leaves in a very short time.
Sometimes the trees die.

Which insect do you think is causing this problem? (circle one)
Insect A Insect B Insect C

What makes you think so?

Problem 2: This insect lays eggs in pools of water. The adult eats blood from living mammals,

including humans. One adult of this insect may consume blood from many victims.

Sometimes, this insect spreads diseases among its victims.

Which insect do you think is causing this problem? (circle one)

Insect A Insect B Insect C

What makes you think so?

Problem 3: This insect lives in tall grasses and escapes predators by hopping. The adult of this
insect eats grass, flowers and leaves. Sometimes, when climate conditions are right,
there many thousands of this insect may hatch in a very small area. During these
times, crops of wheat and grasses may be ruined.

Which insect do you think is causing this problem? (circle one)
Insect A Insect B Insect C

What makes you think so?
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When you think about it, content validity is not a form of validity at all. It has
more to do with the adequacy of the sampling plan than with the inferences you
make on the basis of a classroom-based assessment task. Content validity is only one
piece of information necessary for evaluating the validity of your inferences. To
determine the validity of inferences about student performance, we would have to
consider the construct as well as the content sampled.

As you may recall, we said the purpose of classroom-based assessment is to
make instructional decisions. Recently, our notions of validity have expanded
greatly to include a wider range of variables associated with planning instruction,
and with the specific uses to which assessment data are put. New terms are finding
their way into the vocabulary of assessment. In the remainder of this section, we will
take a brief look at recent conceptions of validity. We believe these alternative views
of validity are important because they link the assessment and decision-making
processes more closely with instruction. Some of these new views of validity have
features that overlap with one another and with the more traditional forms of
validity described above. However, they all share a basis in the perspective that
valid decision making must be built into the instructional planning process.

Systemic Validity

The concept of systemic validity was proposed by Fredericksen and Collins!?
as an expanded view of construct validity that takes into account the instructional
changes that a test engenders. According to Fredericksen and Collins, a systemically
valid test is one that changes the instructional system to foster the development of
the cognitive skills the test is designed to measure. When an assessment program is
systemically valid, instruction begins to focus on the cognitive skills that are the
focus of the program, and students then subsequently begin to show improvement in
those skills. In other words, instruction focuses on the processes involved in
_performing assessment tasks rather than on completing specific instances of the task
(teaching to the process rather than teaching to the test). Here is an example that
illustrates the difference between teaching to the process rather than teaching to the
test.

15 Fredericksen, J. R, & Collins, A. (1989). A systems approach to educational testing.
Educational Researcher, 18(9), 27-32.
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Ms. Wolf is a seventh grade social studies teacher. She uses the Social Studies for
Today curriculum series. This series provides the teacher with ready made lecture
outlines, homework assignments, and end-of-unit tests. Ms. Wolf likes using in
class simulation activities that she makes up because they give students lots of
opportunities to use the concepts that she feels are important. However, she is
disappointed that her students find the activities so difficult. Students always ask
her for the correct answer and seem unable to handle the idea that more than one
correct answer might make sense in some situations. Her students seem to be very
good at answering the items on the end-of-unit tests, but they seem unable to use the
facts and concepts in solving real life problems. Ms. Wolf also finds that if she strays
too far from the lecture notes provided by the curriculum program, students tend to
do poorly on the end-of-chapter tests.

Ms. Wolf began to suspect that the test did not representatively sample the domain
in which she provided instruction. When she looked closer, she realized the tests
were mostly reiteration of facts. She knew she could get her students to score high
on these test just by going over the specific facts included on the test. Ms. Wolf
decided to make up her own tests that required students to evaluate, predict, and
apply key concepts and principles. She found that students didn’t know where to
begin. When asked to make an evaluation, they might not provide a rationale for the
decision they made. In making a prediction, students tended to summarize the
information in the prompt but didn’t move beyond this information to tell what
would happen next. Or, when they did make predictions, often these were based on
conjecture rather than on use of key concepts and principles.

Ms. Wolf began teaching her students some strategies for making evaluations,
predictions, and applications. She showed the students that to make an evaluation
they need to indicate a clear choice among the options presented and then present a
convincing argument for making the choice. She taught the students the difference
between this and simply summarizing information given in the prompt.

Similarly, she showed her students that, in making predictions, they should provide
a cogent rationale for making a highly probable prediction rather than making a
guess based on opinion. Finally, she showed her students how to use the skills in a
wide range of social studies contexts. Each new chapter in the text book presented a
new context in which to teach her students to use complex intellectual operations.
Soon the students began obtaining higher scores on the end-of-chapter tests that Ms.
Wolf made.

Assessments that have systemic validity possess two attributes. First, they
employ direct measures of the cognitive skills being tested. Second, they employ
subjective, or qualitative scoring systems. Direct measures of the intellectual
operations we have been talking about in this module would be those that require
students to solve problems in social studies or science using evaluation, prediction,
and application of key concepts and principles. Indirect measures would be those
that simply require students to summarize and reiterate facts, concepts, and
principles but never use them in more sophisticated operations.

Subjective scoring requires more training for scorers to obtain consistent
results but less inference in determining whether or not students can actually
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perform the cognitive tasks. For example, if you rate the extent to which students

have used key concepts in evaluation on an essay or interview task, your inferences

about student thinking will be more valid than if you simply ask students to use facts

on multiple choice and true-false items.

e

The distinction between direct and indirect tasks may be difficult to grasp at

first, but the distinction is an important one. An example from science may provide

some clarification:

In a recent unit on energy, much discussion was devoted to fossil fuels The goal of
your instruction was for students to be able to identify the different kinds of fossil
fuels and how they are used in daily life. An equal amount of time was spent on the
environmental effects of fossil fuel use, concluding with a discussion of some
alternative energy sources.

Here is one set of questions you could ask:

36

1. Name three kinds of fossil fuels:
1.
2.
3.

2. Name three products that are made from fossil fuels:
1.
2.
3.

3. What is acid precipitation?

4. In the list of energy sources below, circle the ones that are not fossil fuels.
a. wood b. ethanol

c¢. natural gas d. coal
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Here is another item you could use:

The use of fossil fuels, especially oil, has increased drastically this century. At the same time the
amount of acid precipitation has also increased. What would happen if there was a sudden
world-wide decrease in the use of oil and products made from 0il? Which of these three
outcomes in most likely to happen?

A. There would be a sudden decrease in the amount of acid precipitation in the
Northeastern United States and maritime Canada.

B. Other kinds of fossil fuel would continue to create acid precipitation. More coal would
be used in factories, so acid precipitation would increase.

C. No change in the amount of acid rain would occur, because acid precipitation would
continue to be made from natural sources and through the use of other kinds of fossil
fuels.

Write an essay that tells why you made the choice you did. If you think acid precipitation will
decrease if we decrease the amount of oil we use, tell why. If you think acid precipitation will
increase, tell why. If you think the amount of acid rain will stay the same, tell why.

Your essay will be scored according to the accuracy of the information you use, and the quality
of your argument.

The first four items on the previous page are indirect tasks because students
are never asked to demonstrate an understanding of the ways we use different
sources of energy or of the difference between renewable and non-renewable
resources, the stated goals of instruction. The last item is a direct measure of
students’ use of the operation prediction. Given a set of circumstances (heavy use of
fossil fuels, creation of acid precipitation), students must tell what will happen 