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Main Page
These related research issues ask us to consider whether we are studying
what we think we are studying and whether the measures we use are
consistent.

Reliability
Reliability is the extent to which an experiment, test, or any measuring
procedure yields the same result on repeated trials. Without the agreement of
independent observers able to replicate research procedures, or the ability to
use research tools and procedures that yield consistent measurements,
researchers would be unable to satisfactorily draw conclusions, formulate
theories, or make claims about the generalizability of their research. In
addition to its important role in research, reliability is critical for many parts
of our lives, including manufacturing, medicine, and sports.

Reliability is such an important concept that it has been defined in terms of
its application to a wide range of activities. For researchers, four key types of
reliability are:

Equivalency Reliability
Equivalency reliability is the extent to which two items measure identical
concepts at an identical level of difficulty. Equivalency reliability is
determined by relating two sets of test scores to one another to highlight the
degree of relationship or association. In quantitative studies and particularly
in experimental studies, a correlation coefficient, statistically referred to as r,
is used to show the strength of the correlation between a dependent variable
(the subject under study), and one or more independent variables, which are
manipulated to determine effects on the dependent variable. An important
consideration is that equivalency reliability is concerned with correlational,
not causal, relationships.
For example, a researcher studying university English students happened to
notice that when some students were studying for finals, their holiday
shopping began. Intrigued by this, the researcher attempted to observe how
often, or to what degree, this these two behaviors co-occurred throughout the
academic year. The researcher used the results of the observations to assess
the correlation between studying throughout the academic year and shopping
for gifts. The researcher concluded there was poor equivalency reliability
between the two actions. In other words, studying was not a reliable
predictor of shopping for gifts.

Stability Reliability
Stability reliability (sometimes called test, re-test reliability) is the agreement
of measuring instruments over time. To determine stability, a measure or test
is repeated on the same subjects at a future date. Results are compared and
correlated with the initial test to give a measure of stability.
An example of stability reliability would be the method of maintaining
weights used by the U.S. Bureau of Standards. Platinum objects of fixed

weight (one kilogram, one pound, etc...) are kept locked away. Once a year
they are taken out and weighed, allowing scales to be reset so they are
"weighing" accurately. Keeping track of how much the scales are off from
year to year establishes a stability reliability for these instruments. In this
instance, the platinum weights themselves are assumed to have a perfectly
fixed stability reliability.

Internal Consistency
Internal consistency is the extent to which tests or procedures assess the
same characteristic, skill or quality. It is a measure of the precision between
the observers or of the measuring instruments used in a study. This type of
reliability often helps researchers interpret data and predict the value of
scores and the limits of the relationship among variables.
For example, a researcher designs a questionnaire to find out about college
students' dissatisfaction with a particular textbook. Analyzing the internal
consistency of the survey items dealing with dissatisfaction will reveal the
extent to which items on the questionnaire focus on the notion of
dissatisfaction.

Interrater Reliability
Interrater reliability is the extent to which two or more individuals (coders or
raters) agree. Interrater reliability addresses the consistency of the
implementation of a rating system.
A test of interrater reliability would be the following scenario: Two or more
researchers are observing a high school classroom. The class is discussing a
movie that they have just viewed as a group. The researchers have a sliding
rating scale (1 being most positive, 5 being most negative) with which they
are rating the student's oral responses. Interrater reliability assesses the
consistency of how the rating system is implemented. For example, if one
researcher gives a "1" to a student response, while another researcher gives a
"5," obviously the interrater reliability would be inconsistent. Interrater

reliability is dependent upon the ability of two or more individuals to be
consistent. Training, education and monitoring skills can enhance interrater
reliability.
Related Information: Reliability Example

An example of the importance of reliability is the use of measuring devices
in Olympic track and field events. For the vast majority of people, ordinary
measuring rulers and their degree of accuracy are reliable enough. However,
for an Olympic event, such as the discus throw, the slightest variation in a
measuring device -- whether it is a tape, clock, or other device -- could mean
the difference between the gold and silver medals. Additionally, it could
mean the difference between a new world record and outright failure to
qualify for an event. Olympic measuring devices, then, must be reliable from
one throw or race to another and from one competition to another. They must
also be reliable when used in different parts of the world, as temperature, air
pressure, humidity, interpretation, or other variables might affect their
readings.

Validity
Validity refers to the degree to which a study accurately reflects or assesses
the specific concept that the researcher is attempting to measure. While
reliability is concerned with the accuracy of the actual measuring instrument
or procedure, validity is concerned with the study's success at measuring
what the researchers set out to measure.
Researchers should be concerned with both external and internal validity.
External validity refers to the extent to which the results of a study are
generalizable or transferable. (Most discussions of external validity focus
solely on generalizability; see Campbell and Stanley, 1966. We include a
reference here to transferability because many qualitative research studies
are not designed to be generalized.)

Internal validity refers to (1) the rigor with which the study was conducted (e.
g., the study's design, the care taken to conduct measurements, and decisions
concerning what was and wasn't measured) and (2) the extent to which the
designers of a study have taken into account alternative explanations for any
causal relationships they explore (Huitt, 1998). In studies that do not explore
causal relationships, only the first of these definitions should be considered
when assessing internal validity.
Scholars discuss several types of internal validity. For brief discussions of
several types of internal validity, click on the items below:

Face Validity
Face validity is concerned with how a measure or procedure appears. Does it
seem like a reasonable way to gain the information the researchers are
attempting to obtain? Does it seem well designed? Does it seem as though it
will work reliably? Unlike content validity, face validity does not depend on
established theories for support (Fink, 1995).

Criterion Related Validity
Criterion related validity, also referred to as instrumental validity, is used to
demonstrate the accuracy of a measure or procedure by comparing it with
another measure or procedure which has been demonstrated to be valid.
For example, imagine a hands-on driving test has been shown to be an
accurate test of driving skills. By comparing the scores on the written driving
test with the scores from the hands-on driving test, the written test can be
validated by using a criterion related strategy in which the hands-on driving
test is compared to the written test.

Construct Validity

Construct validity seeks agreement between a theoretical concept and a
specific measuring device or procedure. For example, a researcher inventing
a new IQ test might spend a great deal of time attempting to "define"
intelligence in order to reach an acceptable level of construct validity.
Construct validity can be broken down into two sub-categories: Convergent
validity and discriminate validity. Convergent validity is the actual general
agreement among ratings, gathered independently of one another, where
measures should be theoretically related. Discriminate validity is the lack of
a relationship among measures which theoretically should not be related.
To understand whether a piece of research has construct validity, three steps
should be followed. First, the theoretical relationships must be specified.
Second, the empirical relationships between the measures of the concepts
must be examined. Third, the empirical evidence must be interpreted in
terms of how it clarifies the construct validity of the particular measure being
tested (Carmines & Zeller, p. 23).

Content Validity
Content Validity is based on the extent to which a measurement reflects the
specific intended domain of content (Carmines & Zeller, 1991, p.20).
Content validity is illustrated using the following examples: Researchers aim
to study mathematical learning and create a survey to test for mathematical
skill. If these researchers only tested for multiplication and then drew
conclusions from that survey, their study would not show content validity
because it excludes other mathematical functions. Although the
establishment of content validity for placement-type exams seems relatively
straight-forward, the process becomes more complex as it moves into the
more abstract domain of socio-cultural studies. For example, a researcher
needing to measure an attitude like self-esteem must decide what constitutes
a relevant domain of content for that attitude. For socio-cultural studies,
content validity forces the researchers to define the very domains they are
attempting to study.

Related Information: Validity Example

Many recreational activities of high school students involve driving cars. A
researcher, wanting to measure whether recreational activities have a
negative effect on grade point average in high school students, might
conduct a survey asking how many students drive to school and then attempt
to find a correlation between these two factors. Because many students might
use their cars for purposes other than or in addition to recreation (e.g.,
driving to work after school, driving to school rather than walking or taking
a bus), this research study might prove invalid. Even if a strong correlation
was found between driving and grade point average, driving to school in and
of itself would seem to be an invalid measure of recreational activity.

Commentary
The challenges of achieving reliability and validity are among the most
difficult faced by researchers. In this section, we offer commentaries on
these challenges.

Difficulties of Achieving Reliability
It is important to understand some of the problems concerning reliability
which might arise. It would be ideal to reliably measure, every time, exactly
those things which we intend to measure. However, researchers can go to
great lengths and make every attempt to ensure accuracy in their studies, and
still deal with the inherent difficulties of measuring particular events or
behaviors. Sometimes, and particularly in studies of natural settings, the only
measuring device available is the researcher's own observations of human
interaction or human reaction to varying stimuli. As these methods are
ultimately subjective in nature, results may be unreliable and multiple
interpretations are possible. Three of these inherent difficulties are quixotic
reliability, diachronic reliability and synchronic reliability.
Quixotic reliability refers to the situation where a single manner of
observation consistently, yet erroneously, yields the same result. It is often a

problem when research appears to be going well. This consistency might
seem to suggest that the experiment was demonstrating perfect stability
reliability. This, however, would not be the case.
For example, if a measuring device used in an Olympic competition always
read 100 meters for every discus throw, this would be an example of an
instrument consistently, yet erroneously, yielding the same result. However,
quixotic reliability is often more subtle in its occurrences than this. For
example, suppose a group of German researchers doing an ethnographic
study of American attitudes ask questions and record responses. Parts of
their study might produce responses which seem reliable, yet turn out to
measure felicitous verbal embellishments required for "correct" social
behavior. Asking Americans, "How are you?" for example, would in most
cases, elicit the token, "Fine, thanks." However, this response would not
accurately represent the mental or physical state of the respondents.
Diachronic reliability refers to the stability of observations over time. It is
similar to stability reliability in that it deals with time. While this type of
reliability is appropriate to assess features that remain relatively unchanged
over time, such as landscape benchmarks or buildings, the same level of
reliability is more difficult to achieve with socio-cultural phenomena.
For example, in a follow-up study one year later of reading comprehension
in a specific group of school children, diachronic reliability would be hard to
achieve. If the test were given to the same subjects a year later, many
confounding variables would have impacted the researchers' ability to
reproduce the same circumstances present at the first test. The final results
would almost assuredly not reflect the degree of stability sought by the
researchers.
Synchronic reliability refers to the similarity of observations within the
same time frame; it is not about the similarity of things observed. Synchronic
reliability, unlike diachronic reliability, rarely involves observations of
identical things. Rather, it concerns itself with particularities of interest to the
research.

For example, a researcher studies the actions of a duck's wing in flight and
the actions of a hummingbird's wing in flight. Despite the fact that the
researcher is studying two distinctly different kinds of wings, the action of
the wings and the phenomenon produced is the same.

Comments on a Flawed, Yet Influential Study
An example of the dangers of generalizing from research that is inconsistent,
invalid, unreliable, and incomplete is found in the Time magazine article,
"On A Screen Near You: Cyberporn" (De Witt, 1995). This article relies on a
study done at Carnegie Mellon University to determine the extent and
implications of online pornography. Inherent to the study are methodological
problems of unqualified hypotheses and conclusions, unsupported
generalizations and a lack of peer review.
Ignoring the functional problems that manifest themselves later in the study,
it seems that there are a number of ethical problems within the article. The
article claims to be an exhaustive study of pornography on the Internet, (it
was anything but exhaustive), it resembles a case study more than anything
else. Marty Rimm, author of the undergraduate paper that Time used as a
basis for the article, claims the paper was an "exhaustive study" of online
pornography when, in fact, the study based most of its conclusions about
pornography on the Internet on the "descriptions of slightly more than 4,000
images" (Meeks, 1995, p. 1). Some USENET groups see hundreds of
postings in a day.
Considering the thousands of USENET groups, 4,000 images no longer
carries the authoritative weight that its author intended. The real problem is
that the study (an undergraduate paper similar to a second-semester
composition assignment) was based not on pornographic images themselves,
but on the descriptions of those images. This kind of reduction detracts
significantly from the integrity of the final claims made by the author. In
fact, this kind of research is commensurate with doing a study of the content
of pornographic movies based on the titles of the movies, then making
sociological generalizations based on what those titles indicate. (This is
obviously a problem with a number of types of validity, because Rimm is not

studying what he thinks he is studying, but instead something quite different.
)
The author of the Time article, Philip Elmer De Witt writes, "The research
team at CMU has undertaken the first systematic study of pornography on
the Information Superhighway" (Godwin, 1995, p. 1). His statement is
problematic in at least three ways. First, the research team actually consisted
of a few of Rimm's undergraduate friends with no methodological training
whatsoever. Additionally, no mention of the degree of interrater reliability is
made. Second, this systematic study is actually merely a "non-randomly
selected subset of commercial bulletin-board systems that focus on selling
porn" (Godwin, p. 6). As pornography vending is actually just a small part of
the whole concerning the use of pornography on the Internet, the entire
premise of this study's content validity is firmly called into question. Finally,
the use of the term "Information Superhighway" is a false assessment of
what in actuality is only a few USENET groups and BBSs (Bulletin Board
System), which make up only a small fraction of the entire "Information
Superhighway" traffic. Essentially, what is here is yet another violation of
content validity.
De Witt is quoted as saying: "In an 18-month study, the team surveyed
917,410 sexually-explicit pictures, descriptions, short-stories and film clips.
On those USENET newsgroups where digitized images are stored, 83.5
percent of the pictures were pornographic" (De Witt 40).
Statistically, some interesting contradictions arise. The figure 917,410 was
taken from adult-oriented BBSs--none came from actual USENET groups or
the Internet itself. This is a glaring discrepancy. Out of the 917,410 files,
212,114 are only descriptions (Hoffman & Novak, 1995, p.2). The question
is, how many actual images did the "researchers" see?
"Between April and July 1994, the research team downloaded all available
images (3,254)...the team encountered technical difficulties with 13 percent
of these images...This left a total of 2,830 images for analysis" (p. 2). This
means that out of 917,410 files discussed in this study, 914,580 of them were
not even pictures! As for the 83.5 percent figure, this is actually based on "17
alt.binaries groups that Rimm considered pornographic" (p. 2).

In real terms, 17 USENET groups is a fraction of a percent of all USENET
groups available. Worse yet, Time claimed that "...only about 3 percent of all
messages on the USENET [represent pornographic material], while the
USENET itself represents 11.5 percent of the traffic on the Internet" (De
Witt, p. 40).
Time neglected to carry the interpretation of this data out to its logical
conclusion, which is that less than half of 1 percent (3 percent of 11 percent)
of the images on the Internet are associated with newsgroups that contain
pornographic imagery. Furthermore, of this half percent, an unknown but
even smaller percentage of the messages in newsgroups that are 'associated
with pornographic imagery', actually contained pornographic material
(Hoffman & Novak, p. 3).
Another blunder can be seen in the avoidance of peer-review, which suggests
that there was some political interests being served in having the study
become a Timecover story. Marty Rimm contracted the Georgetown Law
Review and Time in an agreement to publish his study as long as they kept it
under lock and key. During the months before publication, many interested
scholars and professionals tried in vain to obtain a copy of the study in order
to check it for flaws. De Witt justified not letting such peer-review take
place, and also justified the reliability and validity of the study, on the
grounds that because the Georgetown Law Review had accepted it, it was
therefore reliable and valid, and needed no peer-review. What he didn't
know, was that law reviews are not edited by professionals, but by "third
year law students" (Godwin, p. 4).
There are many consequences of the failure to subject such a study to the
scrutiny of peer review. If it was Rimm's desire to publish an article about online pornography in a manner that legitimized his article, yet escaped the
kind of critical review the piece would have to undergo if published in a
scholarly journal of computer-science, engineering, marketing, psychology,
or communications. What better venue than a law journal? A law journal
article would have the added advantage of being taken seriously by law
professors, lawyers, and legally-trained policymakers. By virtue of where it
appeared, it would automatically be catapulted into the center of the policy
debate surrounding online censorship and freedom of speech (Godwin).

Herein lies the dangerous implication of such a study: Because the questions
surrounding pornography are of such immediate political concern, the study
was placed in the forefront of the U.S. domestic policy debate over
censorship on the Internet, (an integral aspect of current anti-First
Amendment legislation) with little regard for its validity or reliability.
On June 26, the day the article came out, Senator Grassley, (co-sponsor of
the anti-porn bill, along with Senator Dole) began drafting a speech that was
to be delivered that very day in the Senate, using the study as evidence. The
same day, at the same time, Mike Godwin posted on WELL (Whole Earth
'Lectronic Link, a forum for professionals on the Internet) what turned out to
be the overstatement of the year: "Philip's story is an utter disaster, and it
will damage the debate about this issue because we will have to spend lots of
time correcting misunderstandings that are directly attributable to the story"
(Meeks, p. 7).
As Godwin was writing this, Senator Grassley was speaking to the Senate:
"Mr. President, I want to repeat that: 83.5 percent of the 900,000 images
reviewed--these are all on the Internet--are pornographic, according to the
Carnegie-Mellon study" ( p. 7). Several days later, Senator Dole was waving
the magazine in front of the Senate like a battle flag.
Donna Hoffman, professor at Vanderbilt University, summed up the
dangerous political implications by saying, "The critically important national
debate over First Amendment rights and restrictions of information on the
Internet and other emerging media requires facts and informed opinion, not
hysteria" (p.1).
In addition to the hysteria, Hoffman sees a plethora of other problems with
the study. "Because the content analysis and classification scheme are 'black
boxes,'" Hoffman said, "because no reliability and validity results are
presented, because no statistical testing of the differences both within and
among categories for different types of listings has been performed, and
because not a single hypothesis has been tested, formally or otherwise, no
conclusions should be drawn until the issues raised in this critique are
resolved" (p. 4).

However, the damage has already been done. This questionable research by
an undergraduate engineering major has been generalized to such an extent
that even the U.S. Senate, and in particular Senators Grassley and Dole, have
been duped, albeit through the strength of their own desires to see only what
they wanted to see.
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review and critique. [Paper presented at the Annual Meeting of the
Southwest Educational Research Association.]
Evidence for reliability and validity are reviewed. A summary
evaluation suggests that SLIP (developed by two Jungian analysts
to allow examination of personality from the perspective of Jung's
typology) appears to be a useful tool for educators and counselors.
Sutton, L.R. (1992). Community college teacher evaluation instrument: A
reliability and validity study. Diss. Colorado State University.
Studies of reliability and validity in occupational and educational
research.
Thompson, B. & Daniel, L.G. (1996, Oct.). Seminal readings on
reliability and validity: A "hit parade" bibliography. Educational and
psychological measurement v. 56, 741-745.
Editorial board members of Educational and Psychological
Measurement generated bibliography of definitive publications of
measurement research. Many articles are directly related to
reliability and validity.
Thompson, E. Y., et al. (1995). Overview of qualitative research. Diss.
Colorado State University.

A discussion of strengths and weaknesses of qualitative research
and its evolution and adaptation. Appendices and annotated
bibliography.
Traver, C. et al. (1995). Case Study. Diss. Colorado State University.
This presentation gives an overview of case study research,
providing definitions and a brief history and explanation of how to
design research.
Trochim, William M. K. (1996) External validity. (. Available:
http://trochim.human.cornell.edu/kb/EXTERVAL.htm
A comprehensive treatment of external validity found in William
Trochim's online text about research methods and issues.
Trochim, William M. K. (1996) Introduction to validity. (. Available:
hhttp://trochim.human.cornell.edu/kb/INTROVAL.htm
An introduction to validity found in William Trochim's online text
about research methods and issues.
Trochim, William M. K. (1996) Reliability. (. Available: http://trochim.
human.cornell.edu/kb/reltypes.htm
A comprehensive treatment of reliability found in William
Trochim's online text about research methods and issues.
Validity. (1996, Oct. 12). Available: http://vislab-www.nps.navy.mil/~haga
/validity.html
A source for definitions of various forms and types of reliability
and validity.
Vinsonhaler, J. F., et al. (1983, July). Improving diagnostic reliability in
reading through training. Institute for Research on Teaching ED 237
934.

This technical report investigates the practical application of a
program intended to improve the diagnoses of reading deficient
students. Here, reliability is assumed and a pragmatic answer to a
specific educational problem is suggested as a result.
Wentland, E. J. & Smith, K.W. (1993). Survey responses: An evaluation
of their validity. San Diego: Academic Press.
This book looks at the factors affecting response validity (or the
accuracy of self-reports in surveys) and provides several examples
with varying accuracy levels.
Wiget, A. (1996). Father juan greyrobe: Reconstructing tradition
histories, and the reliability and validity of uncorroborated oral
tradition. Ethnohistory 43:3, 459-482.
This paper presents a convincing argument for the validity of oral
histories in ethnographic research where at least some of the
evidence can be corroborated through written records.
Yang, G. H., et al. (1995). Experimental and quasi-experimental
educational research. Diss. Colorado State University.
This discussion defines experimentation and considers the
rhetorical issues and advantages and disadvantages of experimental
research. Annotated bibliography.
Yarroch, W. L. (1991, Sept.). The Implications of content versus validity
on science tests. Journal of Research in Science Teaching, 619-629.
The use of content validity as the primary assurance of the
measurement accuracy for science assessment examinations is
questioned. An alternative accuracy measure, item validity, is
proposed to look at qualitative comparisons between different
factors.

Yin, R. K. (1989). Case study research: Design and methods. London:
Sage Publications.
This book discusses the design process of case study research,
including collection of evidence, composing the case study report,
and designing single and multiple case studies.

Related Links
Internal Validity Tutorial.
An interactive tutorial on internal validity.
http://server.bmod.athabascau.ca/html/Validity/index.shtml
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