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THE PERFORMANCE TECHNOLOGIST'S TOOLBOX

UNOBTRUSIVE MEASURES

Anne F. Marrelli

THE REACTIVITY OF MEASUREMENTS, how they
affect and change the behavior being measured, has long
been a concern in the social and behavioral sciences. The
reactive nature of data collection can be illustrated with
the phenomenon known as the Hawthorne effect in
which people’s behavior changes when they are observed.
This effect was first demonstrated in a series of studies
conducted by Elton Mayo between 1927 and 1932 at the
Hawthorne Plant of the Western Electric Company near
Chicago. The objective of the studies was to assess the
impact on productivity of increasing and decreasing sev-
eral variables, such as hours worked, break periods, light-
ing, and temperature. The researchers were surprised to
discover that productivity increased regardless of which
variables were introduced and how they were increased or
decreased (Van Tiem & Lewis, 2006). The increase in pro-
ductivity has been attributed to increased motivation
(Webb, Campbell, Schwartz, & Sechrest, 2000), the extra
attention paid to the workers (Murray, 2006), and the
feeling of belonging and teamwork generated by partici-
pation in the study (Van Tiem & Lewis, 2006), but the key
point is that the process of measuring the employees’
behavior changed their behavior. The reactivity of mea-
surements diminishes researchers’ ability to generalize the
findings of their studies to real-world situations. The
measurements tell us how people will behave when they

are being observed but not how they will behave in natu- -

ral circumstances (Cozby, 1981).
In a landmark book published in 1966, Unobtrusive
Measures, Webb, Campbell, Schwartz, and Sechrest
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This ninth article in the Performance Technologist's Toolbox series explores the data
collection method of unobtrusive measures, which offer a diverse set of tools to reduce
measurement reactivity. Their application in performance technology is outlined, the
advantages and disadvantages of employing unobtrusive measures are summarized,

and several basic guidelines are provided for their use.

addressed the problem of reactivity in social science
research by championing a powerful yet simple strategy
of creative measurement and cross-validation. At the
time, the prevailing data collection methods were too
often leading to false conclusions and nonreplicable
results. Researchers in the social science disciplines
tended to rely heavily on either interviews or question-
naires, with sociologists favoring interviews and psychol-
ogists preferring questionnaires. Although other methods
of data collection were certainly known at the time, their
use was limited and sporadic (Webb et al., 2000). The
unobtrusive measures Webb and his colleagues proposed
offered a limitless variety of new measurements that
could be used in conjunction with more traditional
approaches to cross-validate the data. If multiple mea-
surements produce similar results, the researcher can be
much more confident in the validity of the results than
when a single type of measurement is applied.

As demonstrated in the Hawthorne effect, the problem
with interviews, questionnaires, focus groups, observa-
tions, and other common data collection methods that
directly involve the persons being studied is that they
change the situation under study, that is, they are reactive.
Webb and his colleagues claimed that as an intrusion in
the social setting, they create attitudes as well as measure
them, they produce atypical responses and roles, they are
limited to subjects who agree to cooperate, and the
responses obtained are partly produced by individual
variables that are not relevant to the topic being studied
(Webb et al., 2000). People’s behavior changes as a result
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of the measurement process, and it is therefore difficult to
distinguish between typical, real behaviors and behaviors
induced by the measurement. The amount of change
induced by obtrusive measures varies with the individuals
under study, the situation, and the measure itself (Kazdin,
1979). This variability is a problem in itself because it is
difficult for the researcher to determine the probable
impact of each of these variables.

The most serious problem, however, is that obtrusive or
reactive measures such as interviews and questionnaires
are often used as the sole method of collecting data. All
research methods have weaknesses and introduce bias.
Webb and colleagues emphasized the importance of using
multiple methods that each have different methodological
weaknesses. The strengths of one supplement the weak-
nesses of another (Webb et al., 2000). The use of multiple
methods helps the researcher to separate the influence of a
particular method on behavior from the behavior itself
(Kazdin, 1979).

CATEGORIES OF UNOBTRUSIVE
MEASURES

The novel unobtrusive measures proposed by Webb et al.
offer two clear advantages: they are not reactive in that
they do not change the behavior of the persons being
studied, and they offer a wide range of alternatives to
complement more traditional measurements. Webb and
his colleagues organized unobtrusive measures into three
categories: physical traces, archives, and observations.

Physical Traces

Physical traces of past behavior can be divided into mea-
sures of erosion or accretion. Measures of erosion assess
selective physical wear, such as the differential wear on
floor tiles as an indicator of the relative popularity of
museum exhibits. In contrast, measures of accretion
assess the amount or type of material that collects (Webb
et al., 2000). For example, one measure of the effective-
ness of an ecology education program in an office could
be the difference in the amount of paper placed in the
recycling bin before and after the program.

Archives

Archival data are information previously produced or
collected and stored by an organization, a government,
the media, or any other entity or person. These types of
data are not originally intended for research but can be
used as a rich source of information. Archival documents
provide performance technologists with data that cannot
be discovered through observation or other means. The
documents include private correspondence, records of
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past events, or information about goals and decisions that
otherwise would not be known (Patton, 2002).

One type of archival material useful in performance
technology is the documents produced by organizations
for their own purposes, such as daily operations, record
keeping, or reporting to external parties. For example, in
an applied research study on leadership we conducted in
a large organization, my colleagues and I used data from
the annual report of the office of the ombudsperson and
quarterly reports from the employee relations depart-
ment to help us identify common leadership problems.

A second type of archival material that is applicable to
performance technology is data collected and stored by
government agencies. For example, the federal govern-
ment maintains an extensive archive of information about
past and current federal employees, including the number
of employees working in each agency and agency subcom-
ponent, the number of years of federal experience, educa-
tion, age, gender, and much more. This archival
information is available to the public through FedScope,
an online database (U.S. Office of Personnel Management,
2007). The Census Bureau also offers a rich source of data
for researchers. Through the online database DataFerret,
researchers can easily access many categories of national
data: census, economic, health, income, population, labor,
crime, transportation, and family dynamics (U.S.
Department of Commerce, 2007).

Another useful type of archival data is the information
produced by newspapers, magazines, radio, television,
and films. Both factual and fictional entries can be
enlightening. For example, when I was in graduate school,
I conducted a longitudinal study of the changes in social
attitudes toward young women and work by reviewing
the fiction published in a popular women’s magazine over
a period of 25 years. It was most interesting to see how the
values reflected in the short stories changed over time.

Observations

In unobtrusive observations, the researcher watches or
listens to subjects without their knowledge. Because the
subjects are not aware of being observed, the measure-
ment does not influence their behavior. Examples of
unobtrusive observations include noting the physical dis-
tance between people when they converse or the position
of chairs in a meeting room, and recording the time peo-
ple spend on a task (Webb et al., 2000).

Unobtrusive observations may also employ hidden
hardware such as audio or video recorders in place of
human observers. Other devices that have been used mea-
sure movements, such as fidgeting in a chair or entry into
a room. These recorders avoid the fallacies of human
observers because they do not filter what is recorded and
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do not react to what is observed, and they do not become
tired and careless in note taking (Webb et al., 2000).

APPLICATIONS OF UNOBTRUSIVE
MEASURES IN PERFORMANCE
TECHNOLOGY

Unobtrusive measures have several applications in perfor-
mance technology. Here we look at performance analysis,
performance assessment, learning needs analysis, applied
research, organizational change and development, and
program evaluation.

Performance Analysis

Unobtrusive measures provide rich data for investigating
the sources of performance problems. Because the subjects
are not personally involved in the data collection, the sen-
sitivity issues often surrounding the investigation of per-
formance problems can be avoided. For instance,
researcher E.T. Lodge studied personnel records and
archival reports of 680 jet plane accidents in preparation
for a performance improvement effort with the U.S. Navy.
He found that pilots who were taller than 72 inches had
significantly more accidents than shorter pilots. The prob-
lem was traced to the design of the cockpits and the visual
angle of instrument panels (Webb et al., 2000).

Performance Assessment

Individual or group performance can be assessed through
unobtrusive measures collected in the normal course of
work. When several measures are wisely chosen and used
in combination, they can result in high levels of validity
and reliability. They may also be more objective than the
appraisal of a supervisor. For example, the performance
of a call center representative could be evaluated through
measures such as the numbers of complaints and com-
mendations from customers, the number of late arrivals,
the dollar value of products sold while answering cus-
tomer questions, the average length of calls, or the cour-
tesy accorded customers as observed by assessors who
pose as customers.

Learning Needs Analysis

The learning needs of employees can be assessed through
the data collected in unobtrusive measures of their cur-
rent work. For example, a review of several recent work
products completed by an employee provides an accurate
assessment of the employee’s strengths and development

needs. Informal observations of the employee in natural -

work situations such as meetings and interactions with
colleagues also highlight learning needs.

Applied Research

The creative and almost unlimited number of unobtrusive
measures provide numerous opportunities for collecting
data for applied research studies in organizations. For
example, in a study comparing the impact of different
types of pay for performance systems on employee pro-
ductivity, several archival measures could be employed—
perhaps a review of production records, analysis of
employee relations problems, attrition and retention
records, and safety reports.

Program Evaluation

Unobtrusive measures offer a fresh approach to evaluat-
ing both training and development programs and organi-
zational change initiatives. The nature of the program
being evaluated will determine if physical traces, archives,
or observation measures are most appropriate. The effec-
tiveness of a diversity program could be partially mea-
sured, for example, by noting the presence of mixed racial
and ethnic groups in the company cafeteria before and
after the program. An interesting approach to evaluation
is to compare official documents about a program, such
as annual reports, brochures, and operational records,
with private memos and unobtrusive observations by the
evaluator (Patton, 2002).

ADVANTAGES AND DISADVANTAGES
OF UNOBTRUSIVE MEASURES

As with all other data collection methods, the application
of unobtrusive measures in performance technology offers
important advantages and poses certain disadvantages.

Advantages

* Lack of reactivity is the most important advantage of
obtrusive measures. Because the subjects of the
research are not aware of the measurement, their
behavior is not influenced by it.

* A major strength of unobtrusive measures is that they
can corroborate the results obtained through other
methods without introducing new sources of reactivity
(Kazdin, 1979).

* A major advantage of archival data is that an enor-
mous amount of data can be collected at low cost and
with relatively little effort (Webb et al., 2000).

* A great benefit of many unobtrusive measures is that
the data comes directly from the source (Webb et al.,
2000). For example, the data are not filtered through
the perceptions of an interviewer or focus group facil-
itator.
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A major advantage of
archival data is that an
enormous amount of data
can be collected at low cost
and with relatively little

effort.

* Another advantage of unobtrusive observations is that

the researcher can identify subjects for possible follow-
up studies with a questionnaire or an interview that
will help clarify the data collected in the observation
(Webb et al., 2000).

Many unobtrusive measures are based on tangible evi-
dence rather than perceptions, as surveys and ques-
tionnaires are. The results may therefore have more
credibility with some audiences.

Disadvantages
» As in all other forms of observation, in unobtrusive

observations, there is always the danger of observer
error.

Observers may become less vigilant as they become
bored, or conversely, more attentive, as they become in-
volved in the observations. Ambiguities of the coding
scheme may also lead to spurious variations in obser-
vations. However, these observer errors can be pre-
dicted and corrected through training and planning
(Webb et al, 2000).

There is a risk of error in archival data if the data were
incorrectly or inconsistently entered or even altered
purposely. However, if this risk is recognized and
accounted for by the use of multiple sources of data, it
can be minimized (Webb et al., 2000).

The indirectness of unobtrusive measures may lead to
incorrect inferences. These measures are best used in
combination with other types of measures (Scher-
merhorn, Hunt, & Osborn, 2000). Indirectness is most
often a potential problem with physical accretion and
erosion measures and some archival data.

Guidelines for the Use of Unobtrusive Measures
+ Ethical considerations are imperative in the use of

unobtrusive measures. Of the unobtrusive measures
discussed here, observations are of primary concern. In
physical traces and archival records, the information is
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typically based on large groups of people in the aggre-
gate, but when individual records are examined, pri-
vacy concerns can be important. The wide range of
variables in most research situations dictates that the
ethical nature of a specific unobtrusive measure must
be assessed for each situation in which it is applied. It
is good practice to discuss the potential ethical issues
of any data collection technique with the Institutional
Review Board or other committee that approves data
collection efforts within the affected organizations. It is
also important to review the ethical standards of your
profession before making decisions about the data col-
lection methods you will use. These standards are usu-
ally available from professional associations.

The primary role of unobtrusive measures is to supple-
ment more traditional measurements (Kazdin, 1979).
It is essential to use multiple methods to measure the
same behavior. All measurement methods are fallible,
and methods with compensatory strengths and
unshared weaknesses must be employed within a study
(Worthen & Sanders, 1973).

Take care to ensure that your unobtrusive measures
actually are unobtrusive. As a college freshman in an
introductory sociology course, I conducted my first
research study. A friend and 1 decided to compare the
behavior of shoppers in stores at three different price
levels—bargain, moderate, and high priced—at our
local mall. We observed shoppers at each of the stores
while pretending to browse the racks of clothes.
However, our unobtrusive observations turned out not
to be as clandestine as we had planned. At the high-
priced store, a manager accused us of working as spies
for her competitors by recording the prices the store
was charging. She did not believe our explanation that
we were conducting research for a class and threatened
to call the store detective. Our research came to an
abrupt end.

Differences in record-keeping techniques and defini-
tions of terms can pose a challenge in the use of
archival records. Be sure you know how the terms are
being used and if they have changed over time. For
example, if you are reviewing work attendance records,
is being absent for five days counted as one absence or
five absences? Is an absence for medical reasons treated
the same as an absence by choice? Have the ways
absences are counted changed over the years (Toolpack
Consulting, 2007)?

Carefully consider the validity of the unobtrusive
measures you plan to employ. Do they truly measure
what they are intended to measure? Some unobtrusive
measures may have apparent, or face, validity, but they
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may not truly assess the characteristic intended. For
example, an assertiveness training program was evalu-
ated by calling the participants after the completion of
the training to ask them to volunteer for a few hours at
a new hospital during a very inconvenient time slot.
The request was intended to assess assertiveness in
refusing an unreasonable request. However, the call for
volunteers may have actually measured altruism rather
than learned assertiveness (Kazdin, 1979).

* In the use of archival records, it is important to under-
stand the factors other than the target behavior that
may have influenced the data. A good example is the
use of performance appraisal ratings as a measure of
the effectiveness of a management training program.
Numerous factors other than job performance may
have affected the ratings, such as the relative leniency
or strictness of supervisors, organizational rating poli-
cies, and the empbhasis placed on specific behaviors by
different leaders.

CONCLUSION

Unobtrusive measures offer a creative, diverse set of tools
to eliminate measurement reactivity. In any research
endeavor, it is important to use multiple methods of data
collection with complementary strengths and weak-
nesses. Unobtrusive measures are an excellent counter-
balance to more conventional methods such as surveys,
interviews, and focus groups. They can be effectively
implemented in performance analysis, performance
assessment, learning needs analysis, applied research, and
program evaluation. A
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