DOCUMENT RESUME

ED 437 349

AUTHOR
TITLE
PUB DATE
NOTE

PUB TYPE
EDRS PRICE
DESCRIPTORS

IDENTIFIERS

SP 038 929
Mertler, Craig A.
Teachers' (Mis)Conceptions of Classroom Test Validity and
Reliability.
1999-10-00
18p.; Paper presented at the Annual Meeting of the
Mid-Western Educational Research Association (Chicago, IL,
October 13-16, 1999).
Reports
Research (143)
Speeches/Meeting Papers (150)
MF01/PC01 Plus Postage.
Elementary Secondary Education; Evaluation Methods; *Student
Evaluation; Teacher Attitudes; Teachers; *Test Reliability;
*Test Validity; Testing
Ohio

ABSTRACT
This study examined processes and techniques teachers used
to ensure that their assessments were valid and reliable, noting the extent
to which they engaged in these processes. A sample of 625 elementary and
secondary teachers received mailed copies of the Ohio Teacher Assessment
Practices Survey, which asked about steps that they followed and the extent
to which they went to ensure that their assessments were valid and reliable.
Results indicated that teachers did not spend much time conducting
statistical analyses of their assessment data. Steps teachers used to ensure
validity fell into six categories: using teacher-developed tests, comparing
to objectives or curriculum, analyzing test data, not determining validity,
asking for student feedback, and miscellaneous. Over half of the respondents
used teacher-made tests. Most ensured assessment validity by following
conventional rules of sound test development. Many believed that developing
their own assessments would ensure validity. About 30 percent said that they
followed specific steps to ensure reliability half of the time or less.
Strategies to ensure reliability fell into six categories: using
teacher-developed tests, comparing to objectives or curriculum, analyzing
test data, using same process as validity, asking for student feedback, and
miscellaneous. Many teachers believed that ensuring assessment validity and
reliability were very similar processes. Teachers had a better grasp of the
concept of reliability than of validity. (SM)
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BACKGROUND

A sizable amount of classroom time is devoted to the assessment of student learning.

Since teachers must give even more time to the preparation and scoring of tests and other
assessments, a substantial proportion of a teacher's day is devoted to issues surrounding

student assessment. One could argue, then, that careful consideration of testing within
formal teacher preparation programs is certainly warranted. If educators, particularly those

in teacher preparation programs, are to help teachers use their student testing time
efficiently and to be effective at it, more must be learned about how teachers perceive and
use classroom tests and other forms of assessment (Gullickson, 1984).

Several research studies examining the overall assessment practices of classroom

teachers have been conducted; however, little research on the topic of practices with respect

to insuring classroom test validity and reliability exist in the literature. Much of the
research has focused on the use of various types of items and differences that exist across
school levels (i.e., elementary, middle, and high schools) and school locations (i.e., urban,
suburban, and rural). For example, Marso (1985; 1987) found several differences between

elementary and secondary teachers. Secondary teachers tended to use more self-constructed

tests rather than published tests; whereas, the opposite was true for elementary teachers,
especially those in grades K-4. Similarly, others have found that the higher the grade level,
the greater the tendency for teachers to use their own assessments (Stiggins & Bridgeford,
1985). Secondary teachers reported relatively more use of essay and problem-type items and

less frequent use of completion and multiple-choice items than did elementary teachers
(Marso & Pigge, 1987). Marso (1985) also found that teachers perceived matching, multiplechoice, and completion type items as being most useful.

This research was made possible by a grant from the Martha Holden Jennings Foundation, Cleveland,

OH (Grant No. A-107-97). The author wishes to express his appreciation to the Foundation for its
support.
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Very little research exists on how teachers determine the extent to which their
assessments are valid and reliable. However, some research on teachers' use of statistical

analyses of test data does exist. A final overriding theme in studies of teachers' assessment
practices is the infrequent use of statistical analyses of test data (Gullickson, 1986; Marso &

Pigge, 1987; Marso & Pigge, 1988). This may be due to the fact that teachers are not

convinced of the value of using statistical procedures to improve the quality of their tests or
that they simply do not have a good grasp of statistical concepts and this discomfort may
lead to a devaluing of their use.
This study was part of a larger research endeavor which had as its main purpose the

examination of the current assessment practices of K-12 teachers in the state of Ohio. The
researcher sought to explore how practicing teachers assess student performance with their
students in their own classroom settings. Specifically, the goal of this research study was to
gain an understanding of the processes and techniques used by classroom teachers to insure

that their assessments are both valid and reliable, and to determine the extent to which
they engage in these processes.

METHODOLOGY

The researcher made use of resources available through the Ohio Department of

Education in order to obtain a stratified random sample of K-12 teachers throughout the
state of Ohio. The sample was stratified so that various subgroups in the population of K-12

teachers in the state were represented in the sample in the same proportion that they exist
in the population. These subgroups of teachers included the following four categories: (1)
female elementary, (2) female secondary, (3) male elementary, and (4) male secondary. A
random sample of 3,000 teachers was obtained.
An original survey instrument, the Ohio Teacher Assessment Practices Survey, was

developed by the researcher for purposes of collecting the data. The literature was relied
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upon heavily in order to guide the development of the specific items appearing in the survey

instrument. The instrument consisted of 47 items and included both scaled (forced-choice)

and open-ended items. For purposes of the study at hand, teachers were asked to respond
to items concerning the validity and reliability of their classroom assessments, specifically

requesting information on the steps that they follow and the extent to which they do so.
In mid-January, each teacher received a packet containing a full-page cover letter,
copy of the survey, and a self-addressed, postage-paid return envelope. They were

instructed to return the survey within four weeks from the date appearing on the cover
letter. In mid-February, a follow-up reminder postcard was sent to those teachers who had
not yet returned completed surveys. The final sample upon which the analyses were
conducted consisted of 625 completed surveys. Analyses were conducted using SPSS (v. 6.1)
and NUD*IST (v. 4).

RESULTS

The sample consisted of 53% females and 47% males. The majority (42%) of teachers

were from suburban settings, followed closely by rural (32%) and urban (25%). Nearly half

(47%) were teaching at the senior high level; just over one-fourth (26%) were teaching at

the elementary level, followed closely by those teaching at the junior high/middle school
level (25%). Twenty percent of the teachers had 26-30 years of teaching experience,
followed by 21-25 years (19/0), 6-10 years (17%), 1-5 years (13°/0), 16-20 years (13%), 11-15

years (11%), and 31-35 years (6%). Two teachers in the sample had 36 years or more of
teaching experience.

Validity of Classroom Assessments

Teachers were asked to list specific steps they followed to insure that their
assessments were valid and to indicate how often they followed these steps. One-fourth
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(25%) of the teachers responded that they followed specific steps to insure validity about
half of the time or less; the median response was "most of the time."

When asked to provide the specific steps that they follow to insure validity, the
teachers provided a wide variety of responses. Six hundred and eleven responses were
examined and categorized based on common approaches. The resulting hierarchical coding
system is shown in Figure 1.

Insert Figure 1 about here

The teachers' responses were coded into six major categories, with the vast majority

falling into roughly two of those categories. The major categories, with the numbers and
percentages of response appearing in parentheses, were as follows:
teacher-developed tests (352 or 58%);
compare to objectives or curriculum (110 or 18%);

analysis of test data (54 or 9%);
don't determine validity (41 or 7%);
ask for student feedback (20 or 310); and
miscellaneous (27 or 4°/0);

Several of these major categories included anywhere from a couple to several sub-categories.

The sub-categories, along with the frequencies and percentages of response, are provided in
Figure 1.
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Test only what is
taught (127)

Reflect on/revise
assessments (14)
Expert/colleague
review (18)

Monitor poor
performance (34)

Use established
rubrics (7)
Check readability
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Figure 1. Coding scheme for teachers' approaches to determining classroom assessment validity

(4)

tests (27)

training (8)

Need inservice

Can't assess
learning (1)

Can't validate
assessments (4)

Don't have the
time (10)
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Miscellaneous (27)

Don't know how
to (18)

Don't determine
validity (41)

(20)

Student feedback

Vary assessment
types (121)

(8)

analysis (46)

Teacher-developed
tests (352)

Develop your own

Check reliability

Compare to
objectives (110)

Item/statistical

Analysis of test
data (54)

Steps in Determining Validity of Classroom Assessments
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As evident in Figure 1, more than half of the responses dealt with teacher-made

tests. The vast majority of teachers stated that they insure assessment validity by following
conventional rules of sound test development, varying the types of items and assessments
(thus providing students different means of showing what they know), and by simply testing
what is. taught. Several comments exemplifying these points follow:
Vary the type of questions in terms of difficulty and questioning types.
Use essay questions, not multiple guess or True or False...I did not know what
students understood giving multiple choice and True or False tests. Essays are
more time consuming to grade, but well worth the effort.

Make sure all tests are varied enough in questioning to accommodate all
learning styles, not just one or two styles of questions.
Written tests should be based entirely on what was taught.

Many teachers believe that simply developing your own assessments, as opposed to

using published materials, will insure assessment validity. Other teachers tend to monitor
their students' performance on the self-developed assessments; if students perform poorly,

they make adjustments accordingly. One teacher stated
I take the tests as I go. If there are questions that most students bomb, I'll
eliminate it, but if I feel they were well prepared for it, I'll keep the question.
Several teachers believe that simply reflecting on the success of an assessment

instrument, evaluating how well students performed, and then revising the instrument
would insure validity. Along these lines, teachers suggested asking questions of the
students in order to gather feedback concerning the assessment. For example,
I...have them evaluate the test according to what I taught or thought I taught.

Finally, with respect to teacher-made assessments, a small sampling stated that they
have "experts" or other teachers review their tests and other assessments as a means of
checking the validity:
My colleagues and I pass tests around to each other to see if everyone is on the
same level.

o
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Many teachers insure validity by comparing their assessments to instructional

objectives or the district/statewide curriculum.
Compare assessment to objectives in order to evaluate individual questions.

Ask questions based on the material to be learned/course of
study/curriculum...by to see what they know as well as what they don't know.

Many teachers rely on the results of statistical analyses of test data or other
information resulting from assessments. Several teachers stated that they simply "checked
reliability" as a means of insuring validity, without providing any details of how they did so.

Others specifically stated that they conducted item analyses of student data, although their
approaches to doing so may have been a little vague:
Use statistics to validate the reliability.

A small proportion of teachers stated that they didn't attempt to validate their
assessments for a variety of reasons including the fact that validation cannot be done,

student learning cannot truly be assessed, and there just is not enough time to do so.
However, the majority of teachers who responded in this category confessed that they
simply did not know how to validate their assessments and that inservice training was
desperately needed.
Get professionals to inservice with applications for practical use. Experiment
with these methods. Choose the methods which best fit the specific needs.
Teachers need concrete examples and explicit instruction on how to create valid
assessment items for written tests.

Miscellaneous comments covered a wide range and encompassed several areas not

covered by the broad categories. These included comments related to comparisons to

proficiency test scores, the issue of cheating, and taking the test yourself to see if it appears
valid.

It is clear that, although many of these comments provide sound advice for teachers
to follow, these "steps" simply are not appropriate for determining the validity of classroom
assessments. By following good test development guidelines, teachers will certainly be more
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likely to achieve tests that are valid, but simply following those rules will not insure

validity. Many teachers seemed to have the concept of reliability confused with that of
validity when they identified item analyses as a means of validation.
For many classroom assessments, content validity would be the most important type

of validity to establish. Unfortunately, only a few teachers mentioned the idea of an expert
or outside review of an assessment instrument or activity. This is the widely accepted
method of determining content validity of any type of instrument (Gay & Airasian, 2000).
Careful planning will also help with assessment validity, but would require more than a
simple comparison to objectives.

It should be noted that several teachers provided miscellaneous comments that
definitely could not be considered means of establishing validity and appeared to be
somewhat troublesome. These included:
Although my techniques are not written down any longer, I use a mental
format which I change as needed. Experience is a wonderful resource.
Over the years, you'll find out what works for you.

It takes me over an hour to even write a new test. To be honest, other than
using my experience, I don't have much time to worry about how valid my test
is.

I don't know. Most of the time I am so busy I don't have time to check
validity. I guess I leave this job up to someone else.

No clue! I have no training is doing this, and never really thought about it
until reading this question.
Teachers don't have time for this type of analysis! Why don't you teach in a
public school for a year and find out what it is really like.
Reliability of Classroom Assessments

Teachers were also asked to list specific steps they followed to insure that their

assessments were reliable and to indicate how often they followed these steps. Nearly onethird (30%) of the teachers responded that they followed specific steps to insure reliability
about half of the time or less; the median response was "most of the time."
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When asked to provide the specific steps that they follow to insure reliability, the
teachers again provided a wide variety of responses. Four hundred and thirty-one responses
were examined and categorized based on common approaches. The resulting coding system
is shown in Figure 2.

Insert Figure 2 about here

The teachers' responses were coded into five major categories, with the vast majority

falling into one of those categories. The major categories, with the numbers and
percentages of response appearing in parentheses, were as follows:
teacher-developed tests (234 or 54%);
compare to objectives or curriculum (59 or 14 %);

analysis of test data (47 or 11%);
same process as validity (25 or 6%);

ask for student feedback (21 or 5%); and
miscellaneous (37 or 9%);

Several of these major categories included anywhere from a couple to several sub-

categories. The sub-categories, along with the frequencies and percentages of response, are
provided in Figure 2.
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Test only what is
taught (60)

Reflect on/revise
assessments (52)

Professional
collaboration (24)

tests (17)
Monitor poor
performance (23)

(21)

Student feedback

Vary assessment
types (58)

Teacher-developed
tests (234)

Develop your own

Compare to
objectives (59)
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Figure 2. Coding scheme for teachers' approaches to determining classroom assessment reliability

Analysis of test
data (47)

Same as validity
(25)

Steps in Determining Reliability of Classroom Assessments
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Don't know how
to (15)

Miscellaneous (37)
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As is evident from Figure 2, many teachers belief that insuring assessment validity
and reliability are very similar procedures. Many of the same coding categories emerged as a

result of examination of the responses to question addressing classroom assessment

reliability. Again, the majority of teachers stated that they insure assessment reliability by
following conventional rules of sound test development, varying the types of items and

assessments, and by simply testing what is taught.
Similar to the responses regarding validity, teachers tend to monitor their
students' performance on the self-developed assessments and revise them
accordingly, as well as gathering oral feedback from students themselves about the
assessment instruments or activities.
Again, many teachers identified professional collaboration as a means of insuring

reliability, as well as comparing assessments to instructional objectives. Many teachers rely

on the results of statistical analyses of test data or other data resulting from assessments to

insure reliability. Several teachers explicitly stated that they utilized "test-retest" or
"equivalent forms" methods of determining the extent to which their assessments are
reliable.

A small proportion of teachers again stated that they did not know how to

demonstrate the reliability of their assessments and that inservice training was necessary.
Miscellaneous comments included those related to comparisons to proficiency test

scores, a teacher's knowledge of the content, performing readability tests on assessment
instruments, and establishing a consistent grading system.

It seems that many teachers have a better grasp of the concept of reliability that
validity, especially in terms of establishing those characteristics for their classroom
assessments. However, the overriding majority of comments provided would not be
considered acceptable methods of determining classroom assessment reliability.
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It should be noted that several teachers provided miscellaneous comments that
should again "raise a red flag" concerning their knowledge and ability to appropriately
assess reliability. These included:
...techniques such as test-retest are possible, but they aren't practical in day to
day classroom.

Check grades...compare scores with what was taught. Use common sense.

I would determine the percentage of students who demonstrate the ability
you're looking for. Determine a ranking (90% answer correctly, then it is
reliable).
No specific steps. There are too many other things required of teachers.

I really don't understand the difference between validity and reliability...sony!
Is it just me?

...with all the other tasks at hand, worrying about the reliability of my tests is
way down at the bottom of my priority list. I use my experience to determine
reliability...
What's the difference between reliable and valid

really?

CONCLUSIONS

This study was part of a larger research endeavor which had as its main purpose the

examination of the current assessment practices of K-12 teachers in the state of Ohio.
Specifically, the goal of this research study was to gain an understanding of the processes

and techniques used by classroom teachers to insure that their assessments are both valid

and reliable, and to determine the extent to which they engage in these processes.
This study was successful in that it resulted in a somewhat thorough description of these
teachers' assessment practices with respect to issues of validity and reliability of their
classroom assessments. It builds on previous classroom assessment practices research by

incorporating information about validity and reliability analyses, which is quite scarce.

Similar to previous research, it was determined that teachers do not spend much time
conducting statistical analyses of their assessment data.

16
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The results of this study perhaps imply that some attention needs to be re-focused
on undergraduate teacher preparation measurement courses, especially in the areas of
validity and reliability. Although these teachers claim they do a good job of following steps

to insure sound assessments, they do not possess a solid foundation of what those steps

should be. In other words, they frequently evaluate validity and reliability, but do so in the
wrong ways. Therefore, they are really not evaluating those critical characteristics of
classroom assessments. Only when measurement courses provide solid foundational

understanding of these concepts will we have adequately prepared our teachers to assess

their students' performance.
However, it may be more appropriate to focus teaching and training efforts on

inservicerather that preserviceteachers. It may be that teachers in general need to and
should have some teaching and assessment experiencebeyond the training received during

student teachingprior to being able to completely understand the concepts of validity and
reliability, be able to consider those concepts during the development of their classroom

assessments, and be able to appropriately assess these characteristics. Professional
development is definitely something that teachers in this study identified as being
necessary, needed, and useful.
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