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Abstract
Using three different samples of couples (clinic, nondistressed community, and engaged), we found
that 15 minutes was sufficient to witness enough behavior to make reliable (i.e., internally consistent)
estimations of most Rapid Marital Interaction Coding System (Heyman & Vivian, 1993) code
frequencies. Ten minutes is sufficient for many codes of interest. The ease in which “how much time
is necessary” calculations can be made should entice behavioral investigators from a variety of
content areas to publish such figures. By empirically investigating a factor that in most fields becomes
reified through convention, investigators can conduct observational research that is both maximally
efficient and maximally scientifically defensible.

Direct observation of behaviors of interest is so closely identified with behavioral approaches
to assessment and treatment that the editor of Behavior Therapy had to warn recently that the
journal does not, in fact, require observations for manuscripts to be considered appropriate for
publication (Beck, 1999). The strength of direct observation is that actual events are being
recorded and described, with the description meeting scientific standards for replicability (i.e.,
interrater agreement: “for properly trained observers to produce identical protocols, given that
they observed the same stream of behavior”; Bakeman & Gottman, 1997, pp. 2–3). Direct
observation “can provide measures of responses that most subjects cannot accurately describe,
such as behavior rates, expressive movements, and fleeting movements, and for events that
subjects may be unwilling to report or may distort. . . .” (Hartmann & Wood, 1990, p. 108).
Finally, direct observation is particularly adept at investigating the processes by which self-
reported distress (e.g., marital dissatisfaction, anxiety) develops and is maintained.

However, observational data is expensive and difficult to collect and code. Investigators since
the dawn of this form of research have asked themselves “How long do I need to observe?”
Like most methodological questions, the answer is not only much more complex than it seems
at first blush, but is best answered with the (somewhat infuriating) reply: “It depends.” It
depends on whom you’re observing, on what you’re interested in testing, and on the costs to
both the participants and to the experimenter. Who you’re observing is important because
developmental stages (of individuals or couples, or both) and clinical statuses of participants
will affect the types and frequencies of behaviors emitted (e.g., Bradbury, 1998). What you’re
interested in testing is important because the frequency of the particular behaviors under
examination will affect the length of time required. Costs are important because expensive
observations should only be as long as they need to be in order to get and code the necessary
data. Finally, answering “How long do I need to observe?” also has far-reaching implications
on the use of observational measures in clinical practice. For example, if distressed couples’
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communication styles can be discerned reliably in 10 to 15 minutes, it is reasonable to
recommend that such observations be included in all clinical assessments of couples, regardless
of whether they are participating in a clinical research study. However, if 1 hour is required,
such a recommendation may put an undue burden on clinicians and couples, tilting the cost-
benefit balance away from observation.

Questions of observation length are embedded in larger questions of reliability and validity,
which themselves address the larger question of generalizability. This paper will focus
specifically on marital observation, although much that we will cover has direct parallels in
most areas of clinical psychology.

Generalizability of observed marital interactions was studied by Wieder and Weiss (1980)
across the facets of coders, multiple interactions, and couples. They found strong evidence that
the variance in marital interaction coding is due to differences among couples, not to the other
facets. External validity has been established by the substantial similarity of home and
laboratory observations (Gottman, 1979) and by couples’ reports that their observed
interactions are typical of their home interactions (Foster, Caplan, & Howe, 1997; Margolin,
John, & Gleberman, 1988). Validity has also been indicated by (a) the broad replication of
findings across laboratories in North America, United Kingdom, Germany, Spain, and
Australia; (b) the ability of marital observations to discriminate between distressed and
nondistressed couples; (c) the ability of marital observations to predict risk for future marital
declines and separation/divorce (see Heyman, in press, for a review of all published reliability
and validity findings).

Reliability has received almost no attention, however. Investigators often use reliability and
interrater agreement interchangeably. Although interrater agreement can be considered a form
of reliability, understanding the stability of coded results requires more than an estimate of
agreement. Although this has been discussed before (e.g., Hops, Davis, & Longoria, 1995;
Kelly, 1977; Mitchell, 1979; Suen, 1988), it still has not received adequate attention in the
behavioral observation literature.1 In the case of marital observation, Wieder and Weiss’s
(1980) study demonstrated that results are fairly stable across conflict tasks, and Gottman’s
(1979, 1980) study demonstrated that results are fairly stable between home and laboratory
settings. As noted above, however, stability is dependent on who is being studied, on how
frequent the codes of interest are, and on how long the observations are. Because the first two
factors are often the independent and dependent variables of the study, the length of observation
is typically an invariant, methodological decision made by the investigator.

Investigators, however, have little empirical guidance in making this decision. An accepted
paradigm typically evolves and becomes reified, even if it is based more on tradition than
science (Kuhn, 1970). The accepted marital interaction paradigm involves a 10- to 15-minute
problem-solving interaction task. Given the generalizability and validity studies alluded to
above, this paradigm seems to have empirical support. But why 10 to 15 minutes? In contrast,
family observational studies (e.g., Patterson, 1982) typically collect at least ten 1-hour home
observations.

1Mitchell (1979) provides a cogent discussion of the critical distinctions between interobserver agreement and reliability: “[I]t should
be repeated that reliability and observer agreement are not the same . . . The differences between agreement and reliability are based on
the way the two indices are defined. Reliability coefficients partition the variance of a set of scores into a true score (individual differences)
and an error component. The error component may include random fluctuations in the behavior of subjects, inconsistencies in the use of
the scale, differences among observers, and so forth. Interobserver agreement [indices], on the other hand, carry no information at all
about individual differences among subjects and contain information about only one of the possible sources of error—differences among
observers. In other words, a reliability coefficient reflects the relative magnitude of all error with respect to true score variability, whereas
an agreement percentage reflects the absolute magnitude of just one kind of error” (p. 378).
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The reliability (representativeness) issue has been raised frequently outside of the observational
area, especially in the personality and individual differences literature. As noted frequently
(e.g., Block, 1977; Epstein, 1983; Mischel, 1968), low correlations in longitudinal and
construct validity research can be due to the low quality of the data, particularly the low
reliability of many measures. Waters (1978) has made this same point in developmental
literature in relation to observational data. Waters examined representativeness by treating
observation intervals as test items and using conventional psychometric statistics to examine
reliability. When “test items” are actually interval samples, the amount of time necessary to
obtain reliable estimates of subjects’ typical rates of specific behaviors can be estimated.
Waters concluded that in a given observation sample, estimates of reliability are lower for low
base rate behaviors and that the amount of time needed to obtain reliable estimates often far
exceeds the duration of observation intervals used in both laboratory and naturalistic
observational studies. Low reliability attenuates correlations in individual differences studies
and reduces statistical power in between-group comparisons. More importantly, unequal
reliabilities across behavior categories differentially attenuate results and thus distort patterns
of results (i.e., not a simple underestimation of effects, but the wrong pattern of effects,
especially when multivariate analyses are used).

Waters (1978) observed infants with their mothers and with strangers. This paper applies
similar reliability-estimation methods to answer the following questions: How long must one
observe to obtain a stable (i.e., reliable) estimate of the frequency of coded marital behavior?
Does the type of sample affect the length of observation needed?

Method
Participants

Sample 1—One-hundred ninety-seven couples (clinic subsample) presented for treatment at
the University Marital Therapy Clinic at the State University of New York at Stony Brook as
part of a larger study (see Boyle & Vivian, 1996; Cascardi & Vivian, 1995; Ehrensaft & Vivian,
1996; Vivian & Langhinrichsen-Rohling, 1994). An additional 50 happily married couples
(community subsample) were recruited (through advertisements in local papers) to serve as a
control group for the clinical subsample described above. Couples had to meet the following
criteria: (a) neither partner reported any acts of physical aggression during the past year on the
Conflict Tactics Scale (Straus, 1979); (b) both partners reported in a clinical interview that
husband-to-wife physical aggression had never occurred in the relationship; and (c) both
partners scored above 97 on the Dyadic Adjustment Scale (DAS; Spanier, 1976). The
subsamples had the following demographic characteristics—married: clinic, 85%, community,
90%; mean length of marriage: clinic, 10.98 years (SD = 12.79), community, 13.39 years
(SD = 12.20); men’s mean age: clinic, 37.92 (SD = 11.68), community 39.67 (SD = 12.39);
women’s mean age: clinic, 34.70 (SD = 11.10), community 38.47 (SD = 11.72), full-time
employment: clinic men, 71.0%, community men, 74.5%, clinic women, 29.5%, community
women, 32.0%; mean family income: clinic, $43,580.70 (SD = $29,097.15), community:
$50,728.26 (SD = $25,314.98). The mean DAS scores were as follows: clinic men, 86.87
(SD = 18.39), community men, 118.89 (SD = 11.66), clinic women 79.73, (SD = 23.26),
community women, 122.26 (SD = 12.12).

Sample 2—This sample was drawn from a longitudinal study of adult attachment over the
course of marriage (Waters & Crowell, 1990). The full sample comprises 157 couples assessed
3 months prior to their wedding dates. Because of technical difficulties with the videotapes,
the sample for this study comprises 142 participants. The sample is predominantly white (96%).
The mean age for women and men was 23.3 years (SD = 1.5) and 24.7 years (SD = 2.2),
respectively. The majority of couples (79%) were employed full-time; median occupational
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status of 6 (e.g., technician, semi-professional, or small business owner) using Hollingshead’s
(1975) rating. The mean number of years of education was 14.8 years. The mean duration of
the relationship was 50 months (SD = 25.0). None of the subjects had been married before and
they had no children at the time of recruitment. Participants reported high satisfaction in their
relationship on a 7-point Likert-type item (identical to Item 31 of the DAS asking participants
to indicate their degree of happiness; X = 4.7, SD = 1.8).

Measures
Rapid Marital Interaction Coding System (RMICS; Heyman & Vivian, 1993)—The
RMICS2 is an observational coding system adapted from the Marital Interaction Coding
System–IV (MICS-IV; Heyman, Weiss, & Eddy, 1995). In a study comparing the full 37-code
MICS and the 11-code RMICS, the RMICS performed favorably (Heyman, Vivian, Weiss,
Hubbard, & Ayerle, 1993). The RMICS was based on a factor analysis of all 1,088 couples
coded with the MICS over a 5-year period. The original 37 microbehavioral MICS codes
formed four factors—hostility, constructive problem discussion, humor, and responsibility
discussion (Heyman, Eddy, Weiss, & Vivian, 1995). The first three factors became RMICS
codes, whereas the fourth (responsibility discussion) was incorporated into the broader notion
of attributions. We used Holtzworth-Munroe and Jacobson’s (1988) distillation of attributions
into distress-maintaining and relationship-enhancing attribution codes. Further, we added
several codes to make the system exhaustive and content valid. We included two codes added
to the original MICS after the factor analysis was conducted—withdrawal and dysphoric affect
(Heyman, Weiss, et al., 1995). Two positive codes (self-disclosure and acceptance) were also
incorporated from a similar marital coding system, the Kategorien-system fur
Partnerschaftliche Interaktion (KPI; Hahlweg et al., 1984).3

The speaker turn is the RMICS’s basic coding unit. The codes are ordered hierarchically, based
on both communication theory and substantial research that demonstrates that negative,
followed by positive, followed by neutral, codes are of decreasing importance in understanding
marital conflict (see Weiss & Heyman, 1997). If a participant emits more than one code during
a speaker turn, she or he receives the code highest on the hierarchy. To deal with long
monologues, speaker turns that last more than 30 seconds are interval coded in 30-second
segments (i.e., coded as if a new speaker turn occurs every 30 seconds). In declining
hierarchical importance, the RMICS comprises psychological abuse (e.g., demeaning
statements); distress-maintaining attributions (negative causal explanations); hostility (e.g.,
angry affect, criticism, combativeness); dysphoric affect (e.g., sad affect); withdrawal (e.g.,
stonewalling); relationship-enhancing attributions (positive causal explanations); acceptance
(e.g., paraphrasing, expressions of caring); self-disclosure (statements that express the
speaker’s feelings, wishes, or beliefs; acceptance of responsibility); humor (e.g., joking,
laughing); constructive problem discussion (e.g., description of the problem, constructive
solutions, questions and agreement); other (statements on something other than a personal or
relationship topic; e.g., “Is that the camera?”).

Four coders were assigned to code videotapes from Sample 1. Videotapes were randomly
assigned to each coder, with 41 of the 267 tapes (17%) randomly assigned to two coders to
provide interrater reliability checks. Inter-rater reliability (i.e., overall Cohen’s for the entire
system, averaged across the 41 interrater reliability tapes) was 0.57 (SD = 0.16; kappas-by-
code were calculated by combining all 41 reliability tapes into one confusion matrix, and then
calculating kappa for each code. (This was done to compensate for low base rates of any
particular code during a single session.) Kappas-by-code were excellent for a system of this

2A copy of the RMICS is available from the authors, and can be found on the first author’s Web site: http://www.psy.sunysb.edu/marital.
3Although RMICS-based studies are just now being published, it has been used on over 2,000 couple interactions by over a dozen labs.
The studies will be published in the ensuing years.
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type: distress-maintaining attributions (κ = .69); hostility (κ = .71); dysphoric affect (κ = .89);
withdrawal (κ = .51); relationship-enhancing attributions (κ = .67); acceptance (κ = .57); self-
disclosure (κ = .70); humor (κ = .79); and constructive problem discussion (κ = .69).

Three coders were assigned to code videotapes from Sample 2. Videotapes were randomly
assigned to each coder, with 32 of the 142 tapes (23%) randomly assigned to two coders to
provide interrater reliability checks. Inter-rater reliability (i.e., overall Cohen’s κ for the entire
system, averaged across the 32 interrater reliability tapes) was 0.55 (SD = 0.16). Because
engaged couples, compared to the full range of married couples, emit a more narrow range of
behaviors during conflict interactions, kappa is an extremely conservative measure: Mean
percentage agreement was .80 (SD = .07). Kappas-by-code were as follows: distress-
maintaining attributions (κ = .65); hostility (κ = .67); dysphoric affect (too infrequent to
calculate); withdrawal (too infrequent to calculate); relationship-enhancing attributions (κ = .
43); acceptance (κ = .47); self-disclosure (κ = .56); humor (κ = .54); and constructive problem
discussion (κ = .62).

RMICS validity has been demonstrated in the following studies: Several RMICS codes are
associated with dropping out of wife abuse treatment and for continued use of physical
aggression posttreatment (i.e., predictive validity; Heyman, Brown, Feldbau, & O’Leary,
1999); most RMICS codes discriminate between distressed and nondistressed couples (i.e.,
discriminative validity; Vivian & Heyman, 19944); RMICS code combinations were sensitive
to experimental manipulations in an interpersonal closeness study in a theoretically predicted
way (i.e., discriminative validity; Aron, Norman, Aron, McKenna, & Heyman, 2000).

Dyadic Adjustment Scale (DAS; Spanier, 1976)—The DAS, a 32-item self-report
inventory designed to measure the severity of relationship discord in intimate dyads, was used
in Sample 1. Scores range from 0 to 151, with higher values indicating more favorable
adjustment; a score below 98 is traditionally considered to indicate clinical marital distress
(e.g., Jacobson & Truax, 1991). The DAS has high convergent validity with other measures of
marital adjustment and satisfaction (e.g., Heyman, Sayers, & Bellack, 1994). It had high
internal consistency in Sample 1 (Cronbach’s alpha = .95). Over 1,000 published studies have
used the DAS.

Procedure
Observational data from both samples were collected using the standard marital problem-
solving paradigm (e.g., Gottman, 1979). In Sample 1, couples chose a topic from the DAS that
they had listed as generating frequent disagreements. The 15-minute marital interaction was
part of a larger 3-hour assessment. All couples received $80 for participating; couples in the
clinic subsample also had their intake fee ($35 to $70) waived. In Sample 2, topics for
disagreement were selected by the researchers based on couples’ responses to a list of 15 areas
of disagreement (similar to items 1 to 15 of the DAS). The 15-minute interaction was part of
a larger assessment protocol for which couples received $100 for completing two separate
sessions of assessments, each session lasting about 1.5 hours.

Waters (1978) presented an approach for using standard psychometric reliability statistics to
estimate the length of observation necessary to achieve adequate stability of codes. In the

4This conference presentation was based on preliminary results. The complete results are now displayed in Tables 1 and 2. Based on
Tables 1 and 2, the following codes evidenced discriminative validity: husbands’ psychological abuse, t(188.00) = 3.67, p < 0.001,
distress-maintaining attributions, t(216.61) = 5.50, p < 0.001; hostility, t(191.67) = 12.78, p < 0.001; dysphoric affect, t(201.18) = 3.64,
p < 0.001; withdrawal, t(228.29) = 3.57, p < 0.00; self-disclosure, t(238.00) = −1.86, p < 0.03; humor, t(60.61) = −4.40, p < 0.001;
constructive problem discussion, t(105.95) = −9.89, p < 0.001; wives’ psychological abuse, t(188) = 3.93, p < 0.001; distress maintaining
attributions, t(170.43) = 5.77, p < 0.001; hostility, t(212.85) = 11.22, p < 0.001; dysphoric affect t(188) = 1.79, p < 0.04, withdrawal, t
(197.52) = 4.86, p < 0.001; humor, t(76.86) = −3.96, p < 0.001, constructive problem discussion, t(122.71) = −9.89, p < 0.001.
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psychometric theory of test reliability (Cronbach, 1951), one of the conventional methods to
estimate reliability of tests is to assess the coefficient of correlation between scores on
comparable halves of the test (Ghiselli, Campbell, & Zedeck, 1981). When applying similar
principles to observational data, Waters suggested that each 30-second sampling interval be
considered a test item which is passed or failed (the target behavior occurs or does not occur).
In other words, an event-based coding system like the RMICS is converted into an interval-
based coding system, using 30-second intervals.

Time intervals were then sorted into odd (1st, 3rd, . . . k) and even (2nd, 4th, . . . k−1) groups.
The correlation between the odd and even group is the split-half internal consistency reliability
for observed variable of interest. Thus, in this study, if there were 30 items (intervals) in each
couple’s interaction over the 15 minutes, two observations were created by dividing the 30
items (thirty 30-second sampling intervals) into two (i.e., odd and even) item groups. The
correlation of the odd and even groups for the particular RMICS code reflects the internal
consistency reliability.

Because the number of speaker turns was associated with the number of codes (r = .90), internal
consistency reliability was adjusted for the total number of turns held by each individual.
Specifically, for each time sample, the frequency of each code was divided by the total number
of speaker turns. In addition, Spearman-Brown estimates of the duration of time sampling
necessary to achieve conventional psychometric standards of reliability (r = .90) were
calculated.5 The Spearman Brown formula in this case is .90 = krsh/[1 + rsh (k−1)], where .90
is the target internal consistency reliability level we are trying to reach, k is the number of
interval samples needed, and rsh is the split half correlation estimate of the internal consistency
reliability (for the code under consideration). This formula reduces to k = 9[1/(rsh−1)].

Results and Discussion
Tables 1, 2, and 3 present the results for Study 1’s distressed and nondistressed subsamples
and Study 2’s engaged sample, respectively. For both husbands and wives, each table presents
the mean base rate of occurrence (percent of total codes that a particular code constituted) and
its standard deviation, along with the percent of participants who had at least one speaker or
listener turn scored with a particular code. Next is the split half internal consistency reliability,
adjusted for the total number of turns held by each individual. Reliability in this context
indicates the stability of the observed data between odd and even 30-second interval samples.
The final column is the estimated time necessary to collect stable data (i.e., split half r = .90).

For maritally distressed couples presenting for treatment (see Table 1), 15 minutes of
observation is enough for almost all RMICS codes. It is barely too little to witness stable levels
of husbands’ relationship-enhancing attributions (16.7 minutes required). However, witnessing
stable levels of husbands’ and wives’ self-disclosure would require 51.5 and 21.5 minutes,
respectively, far more than most laboratory protocols could bear. Finally, husbands’ dysphoric
(i.e., sad) affect occurred in only 2.6% of participants and was too infrequent to even estimate
length of time necessary for stability.

For happily married community couples (see Table 2), psychological abuse, dysphoric affect,
and withdrawal all occur too infrequently to have stable estimates of frequency made in brief

5The pattern of results is consistent regardless of the reference reliability level (i.e., higher levels of desired reliability would require
proportionally more time from all codes, lower levels of reliability would require less time). The conclusions of this paper are not a
function of the chosen reference reliability level. The chosen reference reliability level (.90) is a conventional goal for correlational
designs. Lower reliabilities can be adequate for between-group designs, where loss of power due to lower reliabilities can be offset by
larger sample sizes. Higher reliabilities may be necessary if the goal of the research is to determine the amount of time necessary for
individual clinical assessment.
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laboratory interactions. Additionally, husbands’ use of humor would require 16.7 minutes of
observation. Note, however, that most researchers would hypothesize that psychological abuse,
dysphoric affect, and withdrawal all occur far more frequently in distressed versus happily
married couples. The low frequency of these behaviors in a between-groups study, therefore,
would not be problematic.

Because behavior differs not only by couple status and topic (e.g., Christensen & Heavey,
1990; Wieder & Weiss, 1980) but also by developmental status (see Bradbury, 1998), we also
analyzed the behaviors of an engaged sample (see Table 3). In other words, we wanted to
explore if engaged persons (due to being typically younger, happier, and together for less time
than their married counterparts) use behaviors from the RMICS palette with a different
frequency profile than do married couples, thus requiring different lengths of observation to
observe their behavioral frequencies reliably. Although 15 minutes of observation is sufficient
for all RMICS behaviors for women—except for acceptance (which requires 18 minutes) and
psychological abuse—engaged men’s behaviors are so constrained that 15 minutes is sufficient
to witness stable levels of hostility, relationship-enhancing attribution, self-disclosure, and
constructive problem discussion only. A ll other RMICS behaviors are so infrequent that
extending the conversations would do little to increase stability.

To summarize, using three different samples (clinic, nondistressed community, and engaged),
we found that 15 minutes was enough to witness enough behavior to make reliable (i.e.,
internally consistent) estimations of the frequencies of most RMICS codes (i.e., hostility,
distress-maintaining attributions, self-disclosure, relationship-enhancing attributions, humor,
constructive problem discussion). Withdrawal and acceptance can be reliably estimated in
distressed and nondistressed couples, respectively, indicating that they would be appropriate
for tests of between-group significance. Finally, 10 minutes is sufficient for many codes of
interest.

Note that these findings about reliable estimations can provide guidance about how much time
is necessary to observe couples discussing a single topic, using the RMICS. It does not imply
that a 15-minute conversation provides all the data necessary to understand a couple’s
communication style. Several studies, recently reviewed by Heyman (in press), have found
substantial variability of couples’ conversations across topics and across time. The current
findings imply that each conversation observed should be about 15 minutes in length. Indeed,
such a brief amount of time necessary for reliable base rate estimates may encourage more
investigators to conduct studies that collect multiple observations, thus allowing further
investigation of Couple X Situation interactions.

Because the reliability of observation data is a function of both (a) the length of observation
and (b) the rate that particular behaviors occur, it seems prudent that the reliability (not just
the interrater agreement) of individual behavior categories be routinely reported (cf. Mitchell,
1979). As noted earlier, low levels of reliability attenuate validity analyses, making it difficult
to assess if, for example, the failure to find significant differences was due to insufficient
observational lengths necessary to reliably estimate frequencies or to lack of substantive
association between the variables. Furthermore, this paper was intended to encourage
observational investigators to calculate estimates of minimal observational length. Although
the findings regarding the adequacy of a 10- to 15-minute marital interaction applies to the
RMICS, that length of time may not apply to other coding systems, especially if they comprise
codes with low base rates (e.g., microanalytic systems such as the MICS).

Calculation of reliability coefficients (and estimates of the adequacy of the observational length
used) is easily accomplished for studies that already employ interval sampling. Even sequences
can be incorporated easily into interval sampling protocols by indicating the order that events
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occurred within each interval. Event sampling is more commonly used in the marital and family
observation fields. The same reliability information can be obtained from coding systems that
use event sampling by including a time dimension (e.g., indicating the passage of every 30
seconds) on the coding sheet.

Finally, the ease in which “how much time is necessary” calculations can be made should entice
behavioral investigators from a variety of content areas to publish such figures. By empirically
investigating a factor that in most fields becomes reified through convention, investigators can
conduct observational research that is both maximally efficient and maximally scientifically
defensible.
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Appendix

How to Determine How Much Observational Data Are Necessary for Reliable
Observations

1. (For event sampled data): Select a time interval (e.g., 15-sec., 30-sec.) that is longer
than the typical duration of the behaviors of interest. Shorter intervals may be
appropriate if the behavior(s) of interest occur in bursts, rather than consistently across
the observation.

2. (For event sampled data): Indicate the passage of these intervals throughout the
collection of the event sampled observation.

3. When data collection is complete, divide each subject’s observations into separate
sets of odd and even time intervals. Determine the number of times the target code
occurred in odd intervals and even intervals.

4. Create a variable for the frequency of occurrence of the target variable during the odd
intervals (e.g., for code A, name variable oddA).

5. Create a variable for the frequency of occurrence of the target variable during the even
intervals (e.g., for code A, name variable evenA).

6. Correlate oddA with evenA to obtain rsh (i.e., the reliability obtained in each of the
halves of the full observation period). The reliability for the full observation is

rel = krsh/ (1 + rsh (k − 1)), which for one set of odd and one set of

even observations (i.e., k = 2), is rel = (2 rsh) / (1 + rsh).
7. Calculate the extent to which the amount of time observed to would have to increase

(or could decrease, if desired) to obtain a specified level of reliability (e.g., .90):
Observation DurationMultiplier =
desired reliability (1 − obtained reliability)
obtained reliability (1 − desired reliability)

For example, given 15 minutes of observation, an obtained reliability of .6, and a
desired reliability of .9:
Observation Duration Multiplier = .9(1 − .6)

.6(1 − .9) =
.36
.06 = 6

This indicates that one would have to observe for 6 × 15 minutes (or 90 minutes) to
estimate individuals’ typical rate of code A with a reliability of .9.

8. Repeat steps 3 to 7 for each code of interest.

9. Information of this type from pilot data can be used to modify a proposed protocol.
Investigators should ensure that the length of observation is sufficient even for codes
that are very unevenly distributed across time or that have low base rates (i.e., codes
with the highest multipliers).

10. Note that similar calculations can be made to determine if lengthy observations can
be reduced. For example, given 30 minutes of observation, an obtained reliability of .
9, a researcher whose design could accept a reliability of .8 would find:
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Observation Duration Multiplier = .8(1 − .9)
.9(1 − .8) =

.08

.18 = .44

This indicates that the observation time could be reduced to 30 minutes × .44 (or 13.2 minutes)
with only a modest reduction in reliability.

Heyman et al. Page 11

Behav Ther. Author manuscript; available in PMC 2006 May 26.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Heyman et al. Page 12
TA

B
LE

 1
D

is
tre

ss
ed

 S
ub

sa
m

pl
e:

 R
M

IC
S 

D
es

cr
ip

tiv
e 

D
at

a,
 In

te
rv

al
-S

am
pl

ed
 R

el
ia

bi
lit

ie
s, 

an
d 

Es
tim

at
ed

 T
im

es
 N

ee
de

d 
to

 A
ch

ie
ve

 A
de

qu
at

e 
R

el
ia

bi
lit

ie
s

H
us

ba
nd

s
W

iv
es

C
od

e
M (%

)
SD

%
 P

ar
tic

ip
an

ts
R

el
ia

bi
lit

y
E

st
im

at
ed

 T
im

e 
(m

in
.)

M (%
)

SD
%

 P
ar

tic
ip

an
ts

R
el

ia
bi

lit
y

E
st

im
at

ed
 T

im
e 

(m
in

.)

PA
0.

6
2.

1
12

.2
.9

8**
*

3
0.

4
1.

5
10

.2
.9

2**
*

11
.7

D
A

2.
5

3.
1

61
.2

.9
2**

*
11

.7
4.

6
6

71
.9

.9
4**

*
8.

4
H

O
34

.4
27

.5
89

.3
.9

6**
*

6
40

.9
27

.2
92

.9
.9

7**
*

4.
5

D
Y

0.
2

1.
4

2.
6

n/
f

n/
f

0.
8

2.
8

12
.8

.9
9**

*
1.

5
W

I
1.

1
2.

8
27

.9
5**

*
6.

6
0.

7
2.

2
16

.3
.9

6**
*

6
R

A
3.

5
4.

1
72

.5
.8

9**
*

16
.7

3.
2

4.
2

65
.8

.9
3**

*
10

.1
A

C
1.

1
2.

8
26

.7
3**

*
51

.5
0.

5
1.

4
18

.4
.8

6**
*

21
.6

SD
7.

9
9.

8
81

.6
.9

8**
*

3
6.

9
7.

7
80

.6
.9

3**
*

10
.1

H
M

2.
3

5.
1

42
.9

.9
1**

*
13

.4
2.

1
4.

2
42

.9
.9

1**
*

13
.4

PD
47

.3
24

99
.5

.9
5**

*
6.

6
40

.9
23

.9
98

.5
.9

5**
*

6.
6

N
ot

e.
 n

 =
 1

96

**
* p 

< 
.0

01
; n

/f:
 b

eh
av

io
r w

as
 to

o 
in

fr
eq

ue
nt

 to
 e

st
im

at
e 

fo
r r

el
ia

bi
lit

y.
 P

A
 =

 p
sy

ch
ol

og
ic

al
 a

bu
se

; D
A

 =
 d

is
tre

ss
-m

ai
nt

ai
ni

ng
 a

ttr
ib

ut
io

ns
; H

O
 =

 H
os

til
ity

; D
Y

 =
 D

ys
ph

or
ic

 A
ff

ec
t; 

W
I =

 W
ith

dr
aw

al
;

R
A

 =
 R

el
at

io
ns

hi
p-

En
ha

nc
in

g 
A

ttr
ib

ut
io

ns
; A

C
 =

 A
cc

ep
ta

nc
e;

 S
D

 =
 S

el
f-

D
is

cl
os

ur
e;

 H
M

 =
 H

um
or

; P
D

 =
 C

on
st

ru
ct

iv
e 

Pr
ob

le
m

 D
is

cu
ss

io
n.

Behav Ther. Author manuscript; available in PMC 2006 May 26.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Heyman et al. Page 13
TA

B
LE

 2
N

on
di

st
re

ss
ed

 S
ub

sa
m

pl
e:

 R
M

IC
S 

D
es

cr
ip

tiv
e 

D
at

a,
 In

te
rv

al
-S

am
pl

ed
 R

el
ia

bi
lit

ie
s, 

an
d 

Es
tim

at
ed

 T
im

es
 N

ee
de

d 
to

 A
ch

ie
ve

 A
de

qu
at

e 
R

el
ia

bi
lit

ie
s

H
us

ba
nd

s
W

iv
es

C
od

e
M

SD
%

 P
ar

tic
ip

an
ts

R
el

ia
bi

lit
y

E
st

im
at

ed
 T

im
e 

(m
in

.)
M

SD
%

 P
ar

tic
ip

an
ts

R
el

ia
bi

lit
y

E
st

im
at

ed
 T

im
e 

(m
in

.)

PA
0

0
0

n/
o

n/
o

0
0

0
n/

o
n/

o
D

A
0.

7
1.

4
22

.5
.8

2**
*

30
1.

7
2.

2
51

.9
4**

*
8.

4
H

O
6.

7
10

.9
54

.9
.9

7**
*

4.
5

9.
3

13
.6

66
.7

.9
5**

*
6.

6
D

Y
0

0
0

n/
o

n/
o

0
0.

3
2

n/
f

n/
f

W
I

0.
1

0.
4

7.
8

.6
9**

60
0.

1
0.

4
3.

9
47

**
14

4
R

A
3.

1
4.

1
54

.9
.9

5**
*

6.
6

3.
7

4.
3

64
.7

.9
3**

*
10

.1
A

C
2.

0
5.

3
41

.2
.9

5**
*

6.
6

1.
1

2.
7

29
.4

.8
8**

*
18

SD
7.

8
7.

9
88

.2
.9

3**
*

10
.1

9.
0

8.
7

86
.3

.9
4**

*
8.

4
H

M
5.

3
5.

2
72

.5
.8

9**
*

16
.7

6.
2

6.
6

74
.5

.9
2**

*
11

.7
PD

74
.5

15
.5

98
.9

2**
*

11
.7

69
.4

18
.2

98
.9

5**
*

6.
6

N
ot

e.
 n

 =
 5

1

**
p 

< 
.0

1

**
* p 

< 
.0

01
; n

/f:
 B

eh
av

io
r w

as
 n

ot
 fr

eq
ue

nt
 e

no
ug

h 
to

 e
st

im
at

e 
re

lia
bi

lit
y;

 n
/o

: T
he

 p
ar

tic
ul

ar
 b

eh
av

io
r w

as
 n

ot
 o

bs
er

ve
d.

 P
A

 =
 P

sy
ch

ol
og

ic
al

 A
bu

se
; D

A
 =

 D
is

tre
ss

-m
ai

nt
ai

ni
ng

 a
ttr

ib
ut

io
ns

; H
O

 =
H

os
til

ity
; D

Y
 =

 D
ys

ph
or

ic
 A

ff
ec

t; 
W

I =
 W

ith
dr

aw
al

; R
A

 =
 R

el
at

io
ns

hi
p-

En
ha

nc
in

g 
A

ttr
ib

ut
io

ns
; A

C
 =

 A
cc

ep
ta

nc
e;

 S
D

 =
 S

el
f-

D
is

cl
os

ur
e;

 H
M

 =
 H

um
or

; P
D

 =
 C

on
st

ru
ct

iv
e 

Pr
ob

le
m

 D
is

cu
ss

io
n.

Behav Ther. Author manuscript; available in PMC 2006 May 26.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Heyman et al. Page 14
TA

B
LE

 3
En

ga
ge

d 
Sa

m
pl

e:
 R

M
IC

S 
D

es
cr

ip
tiv

e 
D

at
a,

 In
te

rv
al

-S
am

pl
ed

 R
el

ia
bi

lit
ie

s, 
an

d 
Es

tim
at

ed
 T

im
es

 N
ee

de
d 

to
 A

ch
ie

ve
 A

de
qu

at
e 

R
el

ia
bi

lit
ie

s

H
us

ba
nd

s
W

iv
es

C
od

e
M

SD
%

 P
ar

tic
ip

an
ts

R
el

ia
bi

lit
y

E
st

im
at

ed
 T

im
e 

(m
in

.)
M

SD
%

 P
ar

tic
ip

an
ts

R
el

ia
bi

lit
y

E
st

im
at

ed
 T

im
e 

(m
in

.)

PA
0.

1
0.

7
3.

5
n/

f
n/

f
0.

2
1.

9
2.

1
n/

f
n/

f
D

A
1

1.
6

43
.7

9**
*

35
.6

1.
3

2
49

.3
.9

0**
*

15
H

O
13

16
78

.9
.9

4**
*

8.
4

14
.2

16
.8

80
.3

.9
2**

*
11

.7
D

Y
0.

1
1

2.
1

n/
f

n/
f

0.
4

2.
5

5.
6

.9
8**

*
3

W
I

0.
3

2.
5

4.
2

n/
f

n/
f

0.
1

0.
3

2.
8

.6
7**

65
R

A
2.

8
3.

3
76

.8
.9

1**
*

13
.4

2.
9

2.
8

74
.6

.9
4**

*
8.

4
A

C
0.

3
0.

8
16

.2
.4

3**
19

1.
3

0.
3

0.
9

11
.3

.8
8**

*
18

SD
2.

9
4.

8
60

.6
.9

5**
*

6.
6

2.
9

4.
3

66
.2

.9
7**

*
4.

5
H

M
2.

9
3.

8
61

.3
.8

2**
*

30
2.

9
4.

2
58

.5
.8

8**
*

18
PD

71
.2

20
.2

10
0

.9
6**

*
6

69
.5

19
.9

10
0

.9
7**

*
4.

5

N
ot

e.
 n

 =
 1

42

**
p 

< 
.0

1

**
* p 

< 
.0

01
; n

/f:
 B

eh
av

io
r w

as
 n

ot
 fr

eq
ue

nt
 e

no
ug

h 
to

 e
st

im
at

e 
re

lia
bi

lit
y.

 P
A

 =
 P

sy
ch

ol
og

ic
al

 A
bu

se
; D

A
 =

 D
is

tre
ss

-m
ai

nt
ai

ni
ng

 a
ttr

ib
ut

io
ns

; H
O

 =
 H

os
til

ity
; D

Y
 =

 D
ys

ph
or

ic
 A

ff
ec

t; 
W

I =
W

ith
dr

aw
al

; R
A

 =
 R

el
at

io
ns

hi
p-

En
ha

nc
in

g 
A

ttr
ib

ut
io

ns
; A

C
 =

 A
cc

ep
ta

nc
e;

 S
D

 =
 S

el
f-

D
is

cl
os

ur
e;

 H
M

 =
 H

um
or

; P
D

 =
 C

on
st

ru
ct

iv
e 

Pr
ob

le
m

 D
is

cu
ss

io
n.

Behav Ther. Author manuscript; available in PMC 2006 May 26.


