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S chool districts need valid and relia 
ble test data reflecting achievement 
outcomes of their instructional pro 

grams, but a large number rely almost 
exclusively on standardized tests, which 
frequently are not directly relevant to 
local goals and objectives They can 
improve program evaluation by using 
one of two approaches to criterion-refer 
enced assessment: random sampling or 
item response theory E ither will pro 
vide high quality diagnostic data at low 
cost and wiih a minimum of student 
testing time

No matter which approach is taken, a 
scries of logical steps will make best use 
of staff members' talents and their 
knowledge of the local instructional 
program.

Step I: Defining the curriculum. The 
first step involves defining the curricu 
lum in terms of a set of objectives re 
flecting both scope and sequence. If, for 
example, the curriculum involves read 
ing for grades 1-6, the objectives 
should describe each and every major 
behavior students must acquire to be 
come satisfactory readers by the dis 
trict's standards

Many states, including California, 
Florida, Michigan, Minnesota, Oregon, 
and Washington, have developed objec 
tives as the basis for statewide assess 
ment and have provided material for 
defining local district objectives.
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Districts looking for 
better test data may 
want to use random 
sampling or item re 

sponse theory.

Step 2: Identifying or creating items. 
A recent study (Roid and others. 1980) 
found that teachers create better test 
items than professional test makers. 
That should not be surprising; teachers 
are more aware of the intent of instruc 
tion and can gear both language and 
content of test items more appropriately 
to objectives. In addition, there is an 
emerging technology of test item writ 
ing that promises to provide easy, auto 
mated generation of many test items 
(Roid and Haladyna, 1981).

However, a better strategy than writ 
ing original test items is to collect and 
review items from various sources. One 
such source is the Northwest Evaluation 
Association (NWEA).' a consortium of 
school districts and other agencies who 
work cooperatively in the states of Ore 
gon and Washington to improve evalua 
tion in the schools. A major accom 
plishment of the NWEA is the 
development of item banks, one in read 
ing, one in mathematics, and one in lan 
guage usage. Each item bank has been 
field tested and keyed to instructional 
goals. Another source of items is the

basic skills collection of the Northwest 
Regional Educational Laboratory 
(NWREL). Their collection in language 
arts and mathematics encompasses over 
20.000 items that are objective-refer 
enced. 2 One limitation of this collec 
tion, however, is the fact that these 
items have not been carefully field 
tested and subjected to item analysis and 
Rasch calibration like the NWEA item 
bank; nevertheless, the existence of 
such a resource is impressive to those 
committed to CR assessment.

Step 3: Item review Two kinds of 
item review are recommended: logical 
and empirical The first involves exami 
nation of items by teachers and other 
school district personnel to determine if 
they are appropriate to curricular objec 
tives and grade levels. Once the items 
have been categorized and keyed to dis 
trict objectives, the process may take 
only a single, intensive day of work by a 
curriculum committee.

In the empirical item review, items 
are field tested lo determine if they 
"work." We have developed simple, 
nonstatistical guidelines for evaluating 
items (Haladyna and Roid. 1981 a). 
Field testing can be a costly process, but 
it may not be needed if the items have 
been field tested previously

Upon completion of these three steps, 
the district is ready for test design, ad 
ministration, scoring, analysis, and re 
porting. Each of the two criterion-refer 
enced assessment plans follows a 
different path leading to reporting of 
results, and each has particular strengths 
and weaknesses.
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The Random Sampling Plan

Random sampling is the simplest to 
understand and employ. It has its roots 
in several theories of testing including 
classical theory (Nunnally, 1967; Lord 
and Novick, 1968) and generalizability 
theory (Cronbach and others, 1972). 
Most accounts of CR testing (Millman, 
1974; Brennan and Kane, 1977; 
Hambleton and others, 1978; Popham, 
1978) recommend that items be ran 
domly sampled from well-defined do 
mains.

Test design involves planning and 
constructing test forms for assessment. 
Perhaps the best way to describe the use 
of test design is by example. Imagine a 
situation where reading must be as 
sessed for grades two through six fol 
lowing an objective-based curriculum 
containing 45 objectives considered to 
be most important to each child's devel 
opment in reading. Let us also assume 
that these 45 objectives can be classified 
into two distinct areas within a general 
domain of reading: comprehension and 
word attack skills.

We desire information about aca 
demic growth for each of these two 
areas, as well as overall achievement, at 
each grade level. We also desire diag 
nostic information relative to each of the 
45 objectives. These objectives do not 
comprehensively span the curriculum 
but are introduced in one grade, devel 
oped fully in another, and reinforced in 
successive grades. Therefore, testing 
should provide information at each of 
the stages of the developmental se 
quence as illustrated in Figure 1.

Following the development of test 
items linked to these objectives through 
teacher judgments, a pool of items is 
created that varies from 20 to 50 items 
for each objective. This pool of items 
could number from 900 to over 2,000 
items across all objectives. This cer 
tainly seems imposing, but it is a 
healthy test-item collection and one that 
could be useful to a distnc' for many 
years.

The sampling plan calls for the ad 
ministration of short test forms to stu 
dents in the district following a random 
sampling item selection strategy. What 
this means is that each child in grades 
two through six takes a short test, con 
sisting of about 40 items or less, in the 
fall and in the spring.

An important limitation of the ran 
dom sampling plan is that it does not 
make available individual student 
achievement scores. This is a sacrifice, 
but the saving is that student testing

time is quite short, often less than 30 
minutes. If individual student scores are 
desirable, items left over from the item 
pool may be used to construct teacher- 
made mastery tests over specific objec 
tives for classroom use. For instance, a 
teacher at grade level four could have all 
mastery tests needed to test for learning 
of that objective, whether the objective 
is introduced, developed, or reinforced. 

The next step is preparing a testing 
plan This district has about ten class 
rooms at each grade level a total of 50 
classrooms and about 1,250 students  
so our testing plan must provide for cre 
ation of a sufficient number of test

forms. First, a table is constructed rep 
resenting the number of objectives in 
troduced, developed, or reinforced at 
each grade level and the corresponding 
numbers of available items. The number 
of students is also shown (Figure 2). 

Next we start to develop test forms 
using a random sampling strategy. For 
example, grade three has 37 objectives 
and 1,521 items. Since we have 231 stu 
dents, we might develop five test forms 
with about 37 items on each form (one 
item for each objective). Which items to 
use is indicated in the sampling plan. 
First, we arrange items by objectives; 
since there are 37 objectives, we ran-

Figure 1. Developmental Sequence for Four Hypothetical Objectives in a 
Reading Curriculum.
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Figure 2. Items
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1,521
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940
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and Objectives by Grade Level.

Objectives
I, D, or R

12
24
37
36
24
14

Students
220
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231
216
214
212

Figure 3. Example of

Grade 3

Total '37 Objectives)
Comprehension

Word Attack

Objective
13
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Fall

48%
52%
44%

32%
44%
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22%
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63%
70%
56%
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74%
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18%
12%

31%
2%
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52%
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domly select five items for each objec 
tive and assign one item to each test 
form. Our five test forms contain an 
item representing each objective, and so 
we have a total of five items for each 
objective, each form having 37 items. 
These five test forms are randomly dis 
tributed again in the spring so that no 
student receives the same form. As a 
consequence, we will have estimates of 
student performance for each test, each 
objective, for any combination of objec 
tives, and for all objectives for both fall 
and spring testing. Because sampling 
was random, we have unbiased esti 
mates for each reporting unit, for exam 
ple, comprehension. Objective 23, 
reading. The unused items can be re 
leased to teachers for classroom testing. 

The district can increase the coverage 
of objectives by making tests longer and 
increasing the testing time, which im 
proves the quality of information. But 
the option is always present to go with 
the cost-effective short form. 37 items 
per form, or the slightly more expensive 
longer form, which can be 50 or more 
items. One of the most attractive fea 
tures of this plan is the resultant report 
form For example. Figure 3 illustrates 
a test report for district administrators, 
the school board, curriculum personnel, 
other administrators, parents, teachers, 
and students.

It should be clear that any and all can 
understand and interpret such reports 
because everything is reported in the 
simple language of a percentage scale. 
For example, for Objective 14, student 
performance over the year improved 
only two percentage points. We might 
want to consider that information in 
light of whether the objective was sup 
posed to have been introduced, devel 
oped, or reinforced. Not only is the lan 
guage of the data simple, but it is highly 
accurate and domain-based.

To summarize briefly the sampling 
approach:

1. Items are categorized according to 
whether they are introduced, developed, 
or reinforced at a given grade level.

2. Tests are designed based on dis 
trict characteristics and the desired test 
length and degree of coverage of the 
curriculum objectives.

3. Items are randomly sampled from 
the item pool based on the district's in 
formation needs.

4. Student scores are not derived, but 
information is derived for each report 
ing unit (such as comprehension. Objec 
tive 14).

Item Response Theory
During the past decade there has been 
sudden growth in interest, research, and 
application of item response theory. The 
theory fundamentally assumes that stu 
dent performance on any item is based 
on the student's level of achievement 
and the inherent difficulty of the item. 
The model is statistically sophisticated 
(Wnght and Stone. 1979; Lord. 1980) 
and provides suitable treatment at that 
level. It will only be outlined here.

The major advantage of item re 
sponse theory is that it provides for tre 
mendous flexibility and precision of 
testing across many grade levels. For 
example, once an item pool has been 
field tested and difficulty estimated for 
each item, one can take any set of items 
and administer it to any student. The 
resultant test score can be placed on a 
single test scale, which underlies all test 
items. To compare students who took 
different tests, simply convert their 
scores to this single test scale.

Thus, you can have group and indi 
vidual scores that are extremely precise, 
and tests can be constructed and used 
with a minimum of effort of test design. 
At any achievement level, you could 
employ a single test designed to mea 
sure the entire domain of objectives or 
any subset of objectives.

To implement item response theory, 
we begin with the state of affairs de 
scribed earlier, with a developmental 
sequence for each objective and items 
and objectives by grade level, as shown 
in Figure 2. We must specify what kinds 
of information we desire and have com 
patible field test information.

However, field tests are expensive. If 
you are fortunate enough to have a 
field-test item bank, no field testing is 
necessary. But if you must field test, 
cooperative interdistrict efforts can be 
very cost effective and have been suc 
cessfully done in Oregon and Washing 

ton with the cooperation of state depart 
ments of education and regional service 
districts Others have chosen to join 
consortia, where interdistrict coopera 
tive and pooled resources result in ac 
complishments that small school dis 
tricts could never achieve.

The major difference between item 
response theory and the sampling model 
is in test design. With the former, items 
are selected based on their difficulty. 
For example, item difficulty can be as 
sessed via a scale that ranges from 150 
to 250, with 200 being the mid-point, 
representing average fifth-grade per 
formance. For our particular example. 
to test a single objective you might want 
to develop a test for low performing stu 
dents with items that ranged in diffi 
culty from 150 to 175. For students in 
the low range, item difficulty would 
range from 175 to 200. By careful non- 
random selection of items, you build 
level tests that comprehensively span 
the range of performance for the dis 
trict. Four test forms could span the en 
tire curriculum for any objective, set of 
objectives, or the entire test-item pool, 
as shown in Figure 4. The test content 
depends greatly on the kinds of informa 
tion you want.

One of the best illustrations of the use 
of item response theories in program 
assessment is the Portland (Oregon) 
Public School District Levels Tests in 
Reading. Mathematics, and Language 
Usage. These tests have been adminis 
tered to nearly 33,000 students in grades 
three through eight each fall and spring 
for the past four years. Curricular 
growth can be measured continuously 
across these grade levels on a single 
scale. Other school districts, such as 
those in Los Angeles and San Jose (Cal 
ifornia) and Tacoma (Washington), have 
used similar assessment programs, and 
statewide assessments have experi 
mented with programs of assessment

Figure 4. Example of the Grade Ranges of Level Tests.

Form 1 

Form 2 

Form 3 

Form 4

150 '75

175 200
-4—

200 225

225 250

Grade Level 3
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based on item response models. Test 
companies such as the California Test 
Bureau of McGraw-Hill, among many 
others, have been planning new testing 
programs based on item response the 
ory. Thus, we may expect to see these 
programs used more widely and suc 
cessfully in coming years.

Research has shown that when chil 
dren are confronted with tests that are 
too hard or too easy, the test results are 
tremendously biased (Haladyna and 
Roid, 1981a, 1981b; Holmes, 1980). In 
fact, those performing Title I assess 
ments are probably faced with this prob 
lem and do not have the wherewithal to 
combat this bias with conventional test 
ing methods. If a child who is function 
ing at a level of 162 (about the mid 
point of form one) takes a form three 
test, the items are too hard and the score 
is negatively biased. Positive bias oc 
curs when a student takes a considerably 
easier test. Therefore, one of the major 
problems is to assign to each student a 
test geared to that student's level of 
functioning. Regardless of the test 
given, all scores are reported on the 
common scale, which in this example 
ranges from 150 to 250 as shown in Fig 
ure 5.

Figure 5 illustrates some of the ad 
vantages of item response theory in pro 
gram assessment. For instance, in 
Title I evaluation, achievement testing 
must show the progress of Title I stu 
dents on a fall-to-spring basis. The 
tabled results indicate this. Holmes 
(1980) showed how such scores can be 
converted to normal curve equivalents 
for Title I reports. In general, it is quite

easy to trace the progress of groups of 
children in a curriculum on this general 
curriculum scale for any unit of analy 
sis; for example, the total reading do 
main, comprehension or word attack 
skills, or a single objective or group of 
objectives.

Testing for Improved Instruction
These two plans have many advantages 
over standardized testing and, fortu 
nately, the technology exists to imple 
ment them. As districts grow more com 
fortable with these approaches, we 
should see an increase in their use and 
an improvement in the quality of in 
structional program assessment. High or 
quality achievement testing will help 
districts focus more specifically on in 
structional problems and their resolu 
tion, thereby making the testing pro 
gram a major contributor to improved 
instruction.  
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Figure 5. Example of a CR Test Report Form Based on Application of Item Response Theory

Grade Two Grade Three Grade Four Grade Five 
Content Fall Spring Fall Spring Fall Spring Fall Spring

Reading 1 54

Comprehension 147 
Word Attack 161

Objective 23 — 
Objective 25 —

162 160 173 170

158 155 171 167 
166 165 175 173

— — — 170 
— — — 200

194 190 213

186 1B6 210 
202 194 216

1 D 
178 174 208 
212 210 231

Grade Six 
Fall Spring

209 224

207 222 
211 226

R 
210 224 
232 238

Average Performance (Spring) 

160 171 192 216 228 235 242

2 3 4 5 

Achievement Scale

6 7
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