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Abstract
The effects of situations may vary importantly across people. If the relevant individual difference
variables are known, moderation analyses can test for this possibility. But what if the moderators
are not measured or are unknown? We demonstrated how a Highly-Repeated Within-Person
(HRWP) design can be used to answer this question, by examining the effect of support seekers’
expressions of distress separately for each participant. Although on average, participants’
willingness to provide social support increased as a function of support seekers’ levels of distress,
the opposite was true for some participants; their willingness to provide support significantly
decreased as support seekers’ expressed distress increased. These findings underscore the
importance of examining reliable individual differences in the effects of situations, and show that
this is possible without first identifying and measuring individual difference variables that
moderate the situation effects. Furthermore, the HRWP design prevents stimulus sampling
problems and substantially increases statistical power.

Keywords
Within-person; Individual differences; Situation features; Helping; Emotion

Introduction
Experimental social psychology, at its heart, is an investigation of the effects of situations.
In order to study the nature of the psychological processes underlying social behavior, most
experiments vary situations and examine their effects on people's cognitions, affects, and
behaviors. But what if the effects of the situations differ reliably from one person to
another? To empirically test for such individual differences, researchers usually measure
individual difference variables and examine if they moderate the effects of the situations.
But if none of the individual difference variables measured in a study interact significantly
with the effects of situations, what would you conclude? Supposing that the statistical power
of the study was sufficiently large, one might assume that the effects do not vary
significantly from one person to another. However, this conclusion may be unwarranted,
because the effects of situations may significantly depend on yet to be discovered, or yet to
be measured, individual difference variables.

Failing to detect individual differences in the effects of situations can have real-world
consequences. Suppose an intervention is highly detrimental to a minority of individuals, but
these negative effects are offset by smaller positive effects for a majority of individuals. As
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a result, when averaged across participants, the outcome in the treatment condition may not
be different from, or may even be significantly better than, that in the control condition. It is
tempting to conclude that the intervention has no effect, or possibly that it is helpful for
“people in general” (see Krosnick, Visser, & Holbrook, 2002). But in the case of the above
example, the conclusion is unwarranted, possibly misleading, and potentially harmful.1 The
usual caution against interpreting main effects in the presence of an interaction is just as apt,
whether or not these individual difference variables that moderate the situation effect happen
to be measured.

The possibility of heterogeneity in within-person treatment response and the desire to
understand it further is also evident in the recent call by NIMH to go beyond the traditional
“gold standard,” group-based randomized clinical trials, to idiographic analyses of
individual clients: “Going forward, NIMH clinical research will not only assess overall
group differences, but also individualized patterns of intervention response. The goal is a
personalized approach to treatment” (NIMH, 2011).

We argue that this within-person focus is fitting not just in clinical research, but in the study
of social psychological phenomena as well. For example, research assessing the effects of
normative messages on energy use behavior shows that normative messages increase energy
usage for some individuals, but decrease energy usage for other individuals (Schultz, Nolan,
Cialdini, Goldstein, and Griskevicius (2007); merely examining the effect of normative
messages averaged across study participants could have resulted in the conclusion that social
norms have no influence on the particular behavior that was studied.

In this article, we demonstrate an approach for assessing the variability of situation effects
across individuals by testing for person × situation interactions without requiring that one
first identify and measure individual difference variables. The Highly-Repeated Within-
Person (HRWP) design builds on a long history of within-person methodologies and
experience sampling (e.g., Baron, 2010; Bolger & Laurenceau, 2013; Walls & Schafer,
2006). In the present article, the HRWP design was applied to research in a laboratory
setting to show, for each individual separately, the effect of observing others’ distress on the
willingness of study participants to provide social support to another person. We then
discuss how this approach can be applied to investigations of a wide variety of social
psychological phenomena, and how to overcome some of the limitations of within-person
designs.

The effect of observing the distress of others on willingness to provide support
The receipt of social support has been shown to affect individuals’ mental health, especially
when this support is “invisible” to the recipient (e.g., Bolger, Zuckerman, & Kessler, 2000),
but how can we predict who is more likely to receive support? It seems intuitive that people
would be more willing to provide social support to an individual expressing greater distress.
However, the effect of individuals’ expressions of distress on their likelihood of receiving
support varies from study to study.

Consistent with the intuition that people would be more willing to provide social support to
an individual expressing greater distress, research has found that people who report
concealing (as opposed to expressing) their distress from others receive lower levels of
social support (Kahn & Hessling, 2001). On the other hand, expressions of negative emotion
can also be aversive to others (Coyne, 1976; Herbert & Dunkel-Schetter, 1992), and may

1Of course, this is not an issue when the situation effects account for most of the behavioral variance. However, in most studies, even
after statistically significant effects are found, the majority of the variance remains unaccounted for, leaving room for large differences
across people in the situation effects of interest.
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lead to withdrawal (Davidson, Ekman, Saron, Senulis, & Friesen, 1990), preempting the
provision of support. Some studies have also shown that the more negative emotion
individuals convey, the more likely listeners are to attribute undesirable personality traits to
these individuals (Kornfeld, 1977). Thus, although the overt expression of distress sends an
obvious signal that help is needed, those who receive these distress signals do not always
respond with supportive behaviors (Silver, Wortman, & Crofton, 1990).

How might one resolve these apparently incompatible predictions? One possibility is that
both predictions can be correct, in that they both identify processes that affect support
provision, albeit in different directions for different individuals. It stands to reason that both
processes are always potentially relevant, but the process that is more dominant may vary
from one support provider (or group of support providers) to another.

The present study sought to determine the extent of such variability and demonstrate the use
of the HRWP approach (Shoda, 2004; Shoda & LeeTiernan, 2002; Zayas, Whitsett, Lee,
Wilson, & Shoda, 2008). Specifically, it tested the following hypothesis: there are reliable
and substantial individual differences in the relationship between support seekers’
expressions of distress and an observer's willingness to provide social support. We also
examined whether these differences can be explained by known individual difference
variables identified in the social support literature. Having measured these variables, the
question still remains as to whether these individual difference variables account for all of
the variations across people in the situation effect. Thus, our second hypothesis was: reliable
individual differences in the effects of situations (i.e., support seekers’ expressions of
distress) remain even after the individual difference variables that have been identified as
relevant in past social support research have been taken into account (i.e., controlled for).

Method
A Highly-Repeated Within-Person (HRWP) design

The key to the HRWP approach is that it assesses the effects of situations for each individual
separately. Traditional between-person experimental designs, by definition, do not allow one
to obtain information about how a particular individual would have responded in the
condition to which the person was not assigned (see Fig. 1). Thus, assessment of situation
effects at the individual level is not possible with a between-person design; it requires a
within-person design, allowing one to compare each individual's reactions across a set of
situations that differ in the situation features that characterize them. Furthermore, achieving
statistical precision, while avoiding stimulus sampling problems (Wells & Windschitl,
1999),2 calls for a highly-repeated design, requiring that each participant is exposed to
multiple situations (i.e., different support seekers in the present study).

In the HRWP design, each individual's responses to multiple situations that differ in
situation features of interest are observed. The resultant data are multilevel. At a lower, or
“micro” level, is the phenomenon of how within a given person, the dependent variable
(e.g., willingness to provide social support) covaries with the situation features (e.g., level of
distress expressed by support seekers). At a higher, or “macro” level, is the phenomenon of
how this within-person effect varies across people. This structure, with repeated
observations within individuals, is exactly what a multilevel model captures. Thus, the data
generated from the Highly-Repeated Within-Person design calls for analysis using

2The “stimulus sampling problem” refers to the ambiguity in interpreting results based on very few stimuli (e.g., two female and two
male confederates to examine the effect of confederate gender), as it cannot be known whether results are due to the specific and
unmeasured characteristics of the stimuli (e.g., the appearance of specific confederates), or to measured or manipulated qualities of the
stimuli (e.g., confederate gender).
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multilevel modeling, which allows one to characterize, for each person separately, the
relationship between the situation features and each individual's response.

Fig. 2 shows the steps taken to implement the HRWP approach, as outlined by Zayas et al.
(2008). Step 1 involves identifying the behavior of interest, and for this illustration, the
behavior of interest was social support provision. Step 2 is to develop or obtain the stimuli
that characterize the situations in which the behavior of interest occurs. When using the
HRWP approach, the situations may be sampled from natural variations, or they may be
created by the experimenter.

In the present study, the situations consisted of 65 stimuli, each of which was a video clip of
about 25 seconds long. In each video clip, a different support seeker was shown being
interviewed, describing their anticipation of a forthcoming distress-provoking situation3 in
his or her own words. As described later, each participant indicated his or her willingness to
provide social support to each of the 65 support seekers.

Characterizing the stimulus set
Step 3 in implementing the HRWP design is to identify situation features likely to influence
support provision. For this study, we were particularly interested in characterizing the level
of distress apparent in each of the support-seeker videos. While the situation features of
interest along which the stimuli are coded may be either continuous or discrete (e.g.,
gender), the current research used continuous ratings of distress. The features may be
identified “bottom-up” (e.g., from open-ended descriptions of situations) or “top down”
(e.g., characteristics of situations identified as important in a previous theory) (see Zayas et
al., 2008). The present study included both types. For example, the “bottom-up” features we
examined included support seekers’ fidgeting, forced smile, and disgust, which were
identified in a previous study of situation features that people attend to when deciding
whether to provide support (Whitsett, Almvig, & Shoda, 2010). In addition, we also
examined emotion regulation strategies and positive/negative and verbal/nonverbal
expressions of emotion identified in theories of emotion regulation (Folkman & Lazarus,
1985; Gross & John, 1998; Gross & John, 2003; Nolen-Hoeksema & Davis, 1999).

The situation features upon which the researcher chooses to characterize the stimuli can
either be naturally occurring in the situations (e.g., in the way each support seeker expressed
distress in his or her own way), or they can be situation characteristics that are intentionally
manipulated by the researcher. In that case, there may not be any need for coding of the
stimuli; rather, the stimuli that were manipulated to represent the experimental condition
may be coded 1, while the control condition is coded 0.

In the present study, for Step 4, a separate group of raters viewed each video and indicated
the extent to which each feature applied. In order to make ratings of each feature
independent of each other, each rater was responsible for only one feature, and rated each
clip on that feature. Video clips were presented in random order. Raters were also randomly
assigned to the feature that they were asked to rate, and so the number of raters assigned to
each feature varied from 8 to 16 (mode = 10, mean = 7.7). The raters used a 1 (“not at all”)
to 7 (“very much”) Likert scale to indicate the presence of their assigned feature in each of
the clips. These ratings were next standardized within each rater to control for individual
differences in use of the response scale (e.g., using only the middle of the scale, vs. the

3All support seekers’ distress was induced by leading them to believe that they were in a taste-testing study in which they would eat
what most people in the U.S. find unappetizing and unpleasant. The video clips showed these individuals describing how they felt
about the taste test. After describing how they felt on video, they were informed that they did not actually have to taste anything (see
Zayas et al., 2008 for more details).
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entire range). After removing outliers (those whose ratings did not correlate substantially
with any other raters), the within-rater standardized ratings were averaged across all of the
raters for that feature to index the degree to which each feature was present in each video
clip. The average Cronbach's alpha, assessing inter-rater reliability, was .90.

Factors characterizing support seekers’ expressions
Within this set of video clips, many of the situation features were highly correlated with
each other (i.e., videos that were rated high on one feature were also rated high on other
features). Thus, after averaging all ratings available for each feature for each situation, the
resultant situation × features matrix was submitted to a principal components analysis with
Varimax rotation to reduce the number of variables characterizing the videos. A scree plot
indicated that three orthogonal factors, accounting for 82% of the total variance, represented
a reasonable solution. Situation features with the five highest loadings on each of the three
Varimax rotated factors are shown in Table 1. We labeled these three factors “Overall
Distress,” “Emotional Restraint,” and “Visible Anxiety.” The “Overall Distress” factor
included high loadings for features such as verbally expressing negative expectations and
showing disgust. “Emotional Restraint” comprised features such as emotional suppression
and appearing timid. “Visible Anxiety” included nonverbal cues such as looking down or
fidgeting.

Participants (support providers)
Participants were 48 female and 32 male psychology students at the University of
Washington who received extra course credit. Ages ranged from 18 to 23 (M = 19.0, SD =
1.1). Fifty-one self-identified as White, twenty-six as Asian, and three reported more than
one ethnicity.

Procedure overview
For Step 5 of the HRWP approach, each participant (“support-provider”) viewed, in random
order, 65 short video clips that depicted support seekers disclosing how they felt about the
distress-provoking situation they believed they would encounter shortly. After viewing each
video, participants indicated the degree to which they were willing to help each support
seeker. “Willing to help” was defined in the following way:

“By ‘willing to help,’ we mean that you would be willing to provide some
comforting words of support. An example of this type of help is someone saying, ‘I
know how you feel’ to the person.”

Ratings ranged from 1 (not at all) to 7 (very much), with a mean of 4.28 (SD = 1.58).4

In addition to rating their willingness to provide support to the person shown in each video,
participants also completed the Personal Distress and Empathic Concern scales of the
Interpersonal Reactivity Index (Davis, 1980, 1983b). Empathic concern involves feelings of
warmth and concern for another person (Davis, 1983a, 1983b). Personal distress refers to the
tendency to become distressed oneself upon witnessing another person in distress (Davis,
1983a).

4See Whitsett (2007) for a discussion of how the pattern of variation in each participant's willingness to provide support, across
support seekers, was stable over time when measured one week later.

Whitsett and Shoda Page 5

J Exp Soc Psychol. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Results
The effect of observing others’ distress

For Step 6, willingness to provide support to each of the 65 support seekers was examined
within participants, using multilevel modeling with HLM (Raudenbush & Bryk, 2002).
When used in an HRWP design, the level-1 model in HLM is a within-person analysis.
Within each person, their willingness to help a particular support seeker was modeled as the
sum of the “personal average” for each participant, plus how his or her willingness to
provide support varies from the personal average as a function of each support seeker's score
on the three support-seeker factors: Overall Distress, Emotional Restraint, and Visible
Anxiety (i.e., the situation features).

Fig. 3 shows two scatterplots representing the level-1 (i.e., within-person) relationships,
each for a different support provider. Each of the 65 points on the scatterplots represents the
individual's willingness to provide support to each of the 65 support seekers. For participant
74, one can see that the more “Overall Distress” displayed by support seekers, the more this
person was willing to provide support. In contrast, for participant 40, the more a support
seeker displayed Overall Distress, the less this participant was willing to provide support.
These relationships are in opposite directions, yet both are highly statistically significant at p
< .001.

The results of the HLM analyses are summarized in Table 2. The second column shows the
slope for predicting participants’ willingness to provide support from the three support-
seeker factors. All three factors were significant predictors of willingness to provide support,
as shown in the third column. The slopes for support seekers’ “Overall Distress” and
“Visible Anxiety” were positive, and highly statistically significant (with p-values being
virtually zero). That is, the more “Overall Distress” and “Visible Anxiety” a support-seeker
conveyed, the more participants were willing to provide social support. On the other hand,
the slope for “Emotional Restraint” was negative, indicating that participants’ willingness to
provide support decreased in response to greater emotion suppression on the part of the
support seekers.

Individual differences in the effect of observing others’ distress
The results summarized thus far for Table 2 are average “main effects,” or slopes for “an
average person.” What about the differences in these slopes across individuals? Fig. 4 shows
80 regression lines predicting participants’ willingness to provide support from the support
seekers’ displays of “Overall Distress.” Each line corresponds to one of the 80 support
providers. This figure shows a great deal of variation in slopes for the relationship between
support seekers’ “Overall Distress” and participants’ willingness to provide support. Some
slopes are positive, indicating that as “Overall Distress” of the support seeker increased,
willingness to provide support increased. Some slopes are negative, indicating that as
support seekers’ “Overall Distress” increased, willingness to provide support decreased.

As recommended by Fleeson (2007), in order to determine whether the slopes were
significantly different between individuals, we next conducted statistical significance tests
for the standard deviations across the slopes (Raudenbush & Bryk, 2002, p. 78–79). The null
hypothesis is that all individuals have identical slopes, except for variations in slope due to
random fluctuations associated with observations of each data point, indicating that the
effects of situation features are the same for all individuals. A significant result means that
we can reject this null hypothesis, in favor of the alternative hypothesis that there are
reliable individual differences in slope; that is, there is an interaction between characteristics
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of the individual support providers, which may be yet to be discovered or measured, and the
effect of the situation features on willingness to provide support.

When used in the HRWP approach, the level 2 model in HLM addresses how the
individuals’ level-1 coefficients vary from one person to another. Specifically, each person's
level-1 slope coefficients are modeled as the average for the entire sample of participants,
plus how a particular individual's coefficient varies from the group average. The statistical
significance tests discussed above (found in the “random effects” section of HLM outputs)
examine whether or not the variation of the participants’ level-1 slopes from the group
average is greater than is expected by chance. The results in the fourth and fifth columns of
Table 2 show that the slopes predicting support providers’ willingness to help from the three
situation factors varied reliably from one support provider to another, rejecting the null
hypothesis at p < .001 for the first two factors and at p < .05 for the third.

An informal Monte Carlo simulation of the test of significance for the person-to-person
variations in intra-individual slope

Because this significance test is still relatively new to social psychology, to further illustrate
its meaning, we conducted an informal Monte Carlo simulation. First, analogous to the 80
support providers in the present study, a sample of 80 individuals were created, such that for
each individual, there were 65 observations, analogous to the 65 video clips in the present
study. Each observation was characterized by a value on two variables, X and Y. Analogous
to the level of willingness to help participants indicated for each video clip, variable Y
served as the outcome variable of interest; analogous to the level of “Overall Distress”
characterizing each of the 65 video clips in the present study, variable X served as the
predictor of Y. X was randomly sampled from a standard normal distribution (i.e., a normal
distribution with a mean of 0 and SD of 1). Then the 65 values of Y were determined by the
following equation:

where “error” was sampled from a standard normal distribution independently for each of
the 65 observations, for each simulated support-provider. Thus, the slope of the within-
person scatterplot of Y against X was 1.0 for all simulated support providers, except for
chance associations between X and random error. Data generated this way therefore
represented the null hypothesis that all individuals had identical (i.e., 1.0) slopes predicting
Y from X, except for some variations from individual to individual due to random error
contained in each observation.

Data generated with the simulation process described above were then analyzed using HLM,
and the p values were recorded for the significance test examining the null hypothesis that
all individuals had the same slope, except for random error. This process of data generation
and HLM analysis was repeated 100 times. Due to chance, using the alpha level of 0.05, of
these 100 simulated runs, the results should be statistically significant (i.e., p < .05) roughly
5 times — even though there are no genuine individual differences in slope. Our simulated
runs resulted in significant p-values exactly 5 of the 100 times. That is, the p-values were
not significant in 95 out of 100 simulations. While 100 simulated runs is extremely small for
a Monte Carlo simulation, the results are just as expected, and support the validity and
accuracy of this significance test provided by HLM.

In addition, we also ran simulations in which the data were sampled from a population
embodying an alternative hypothesis. This population was created by the following equation
for each fictitious participant:
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where Z represents this individual's value on an individual difference variable. For each
individual, one value of Z was randomly sampled from a normal distribution with a mean of
0 and SD of 1. Thus, analogous to the individual's score on the “Personal Distress” scale,
different individuals were characterized by generally different values of Z. Each individual's
value of Z was assumed to be constant as the individual encountered different situations. For
example, for an individual for whom Z was 0.15, the equation creating the 65 observations
for this individual was:

For a person for whom Z was −0.05, the equation creating the 65 observations for this
individual was:

In other words, the simulation represented sampling from a population in which there were
genuine differences from person to person in the “effect” of X on Y, reflected in person-to-
person variations in the slope predicting Y from X, in addition to variations due to random
error. When the data generated through this process were analyzed with HLM, the result of
the significance test for the SD of slopes across people was usually significant (p < .05 in 87
of 100 simulations).

In short, the informal Monte Carlo simulation described above showed that when the data
generation process assumed that there were no genuine person-to-person variations in slope,
the type-I error committed by HLM's significance test was in fact low, and in this case,
identical to the specified alpha level (of 0.05). In contrast, when the data generation process
assumed genuine variations across people in the slope predicting Y from X, HLM usually
produced significant results, indicating substantial statistical power.

Interactions with measured variables: The moderating effect of Personal Distress and
Empathic Concern

Although the HRWP approach does not require measuring individual difference variables,
doing so can help researchers predict the effects of situations as a function of known
individual difference variables. Because empathy is related to helping (Batson, Duncan,
Ackerman, Buckley, & Birch, 1981), we examined individual differences in two
components of empathy (Empathic Concern and Personal Distress). This step is shown as
Step 7 in Fig. 2.

As before, the three situation factors were entered simultaneously as predictors at level 1,
with willingness to provide support as the outcome. This time, however, the level-2 model
predicted each participant's intercept and slope coefficient from the measured individual
difference variables, scores on the Empathic Concern and Personal Distress scales. The
level-2 predictors, Empathic Concern and Personal Distress, were standardized. The results
are shown in Table 3. As shown, individual differences in the Empathic Concern scale did
not predict the relationships (i.e., the level-1 slope coefficients) between the three situation
factors and willingness to provide support.5
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On the other hand, the effects of individual differences in the Personal Distress scale highly
significantly moderated the relationships between the situation factors and willingness to
provide support. Specifically, individuals higher in Personal Distress had a substantially
more positive slope predicting their willingness to provide support from support seekers’
Overall Distress. As illustrated in Fig. 5, a one standard deviation increase in the Personal
Distress scale predicted an increase of .28 in the slope for the relationship between
willingness to provide support and the Overall Distress situation factor. Conversely,
individuals lower in Personal Distress had a substantially less positive relationship between
support seekers’ Overall Distress and willingness to provide support. In fact, for 24 of the 80
participants, their willingness to provide support decreased, rather than increased, as the
level of Overall Distress expressed by the support seeker increased. The average Personal
Distress score of these participants was 2.35, significantly lower (t = −2.96; p < .01) than
that of the other participants (M = 2.78).

Recall that in the earlier analysis reported in Table 2, significant individual-to-individual
variation in the slope was found (shown in the 4th and 5th columns), predicting that there
exist some individual difference characteristics that moderated the relationship between
Overall Distress and willingness to provide support. The fact that Personal Distress was
found to moderate the effect of Overall Distress on willingness to provide support, as
reported in Table 3 and illustrated in Fig. 5, confirms this prediction.

Individual differences in Personal Distress also significantly moderated the relationship
between the Emotional Restraint situation factor and willingness to provide support.
Participants became generally less willing to help support seekers as they exhibited greater
Emotional Restraint (the average slope for this relationship was — .12). However, for those
who were high in Personal Distress, this slope was not as negative (e.g., for those who were
one standard deviation above the mean in Personal Distress, the slope was only — .08); in
contrast, the slope was more negative for those who were low in Personal Distress (e.g., for
those who were one standard deviation below the mean in Personal Distress, the slope was
— .16).

Remaining individual differences in slope: Interactions with unmeasured individual
difference characteristics

Do participants’ Personal Distress scores explain all of the variation in slopes for the
relationship between support seekers’ Overall Distress and participants’ willingness to
provide support? Results of multilevel modeling that included Personal Distress as a level-2
predictor showed that the residual variation of the slopes remained almost as large, and as
highly significant (p < .001), as when the variance in slopes attributable to participants’
Personal Distress was not accounted for. The standard deviation of the slopes predicting
willingness to provide support from Emotional Restraint also remained significant after
accounting for Personal Distress (p < .01). If Personal Distress was all that mattered, these
standard deviations would no longer have been significant after taking Personal Distress into
account. The fact that they remained highly statistically significant suggests that there
remain other unmeasured (or even unidentified) individual differences that influence the
effects of the situation factors (i.e., Overall Distress and Emotional Restraint).

5Empathic concern also had no effect on the level-1 intercept (or each support provider's “personal average” level of willingness to
provide support), which indicates that the overall willingness to provide support across situations was unrelated to Empathic Concern.
However, individual differences in the Personal Distress scale were negatively related to overall willingness to provide support, as
reflected in the intercept; for a support seeker with an average level of Overall Distress, for every one standard deviation increase in
Personal Distress, a decrease of .15 (out of a 1 to 7 scale) was predicted in their willingness to provide support (p < .05). This is
consistent with the prediction by Davis (1983a) that people experiencing high levels of Personal Distress are less likely to offer help.
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What if the study had not used the HRWP approach? A demonstration of what is gained by
the HRWP approach

The results so far have shown that with the HRWP design, it was possible to detect the
effects of situation features, such as the support seekers’ overall distress, with ease (with p
values smaller than .001 even for the situation feature with the smallest effect size, “Visible
Anxiety”). In addition, because the situation features of interest are represented by a large
number of stimuli (65 to be exact), it is unlikely that the results reflect “stimulus sampling”
issues (Wells & Windschitl, 1999), which occur when spurious findings are produced due to
stimulus idiosyncrasies. In this section, we illustrate the extent to which the HRWP
approach facilitated detection of the effects and overcame stimulus sampling problems.
Specifically, we chose “Emotional Restraint” (ER) as the situation characteristic of interest,
because among the three situation characteristics we examined, its effect size was medium,
not as powerful as “Overall Distress”, but stronger than “Visible Anxiety.”

We asked: what would have been the result if the effect of ER was investigated by using a
traditional between-subjects design? In such a study, two conditions, one representing high
ER and the other representing low ER would be created. Analogous to a study in which the
effect of the confederate type is manipulated by creating a condition with one type of
confederate (e.g., female) and another condition with another type confederate (e.g., male),
we created a hypothetical study in which half of the participants were exposed to a support
seeker who was one of the highest in ER, and the other half, to a support seeker who was
one of the lowest in ER. We simulated such a between-subjects study simply by designating
half of the participants as subjects in the “high ER” condition, and the other half, in the “low
ER” condition. To manipulate the level of ER, we then selected one support seeker high in
ER and examined willingness to provide support to this support seeker among participants in
the “high ER” condition, and we selected a support seeker low in ER for the “low ER”
condition. Simulating the outcome of such a study amounts to simply looking up in our data
set how each of these participants responded to the support seeker they are exposed to in this
simulated between-subjects study.

Specifically, out of the 65 support seekers, we selected 16 with the highest ratings of ER,
and 16 with the lowest ratings of ER, representing the top quartile and bottom quartile in the
extent to which a support seeker was characterized by ER (e.g., appearing timid and not
showing emotions). We then randomly chose one of the 16 “high ER” support seekers and
considered him or her as the situation operationalizing the “high ER” condition, and one of
the 16 “low ER” support seekers as the situation for the “low ER” condition. Finally, we
randomly assigned half of our 80 participants to the “high ER” condition, and the other half,
to the “low ER” condition, looked up in our data set each participant's response to the
support seeker to which they are exposed in this hypothetical between-subjects study, and
conducted a t-test comparing the two groups. We repeated this 10,000 times, each time
randomly selecting a “high ER” and a “low ER” support seeker from the top and bottom
quartiles of the ER distribution, respectively, and randomly assigning half of the 80
participants to each condition.

Of the 10,000 simulated between-subjects studies conducted as explained above, 34.3%
resulted in a significant t-test, correctly rejecting the null hypothesis at p < .05, with the
mean differences consistent with the effect that was found with the entire set of data (i.e.,
shown in Table 2). We will refer to this as the “correct discovery.”

Were all the remaining 65.7% of simulated studies a “miss,” in that no significant result was
found? No, because some of these studies, 10.1% of the 10,000 simulated studies to be
exact, resulted in a signifi-cant finding in the direction opposite from what we know to be
true from the entire data set. Such a “false discovery” is the result of stimulus sampling
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errors at work. For example, the “high ER” support seeker sampled in a given simulated
study could have also happened to have other, idiosyncratic characteristics that made
participants respond in ways more typical of their reactions to “low ER” support seekers,
and/ or the “low ER” support seeker sampled happened to be one to whom participants
responded in ways similar to their reactions to “high ER” support seekers. In sum, among
these simulated between-subjects studies, with one situation each representing high vs. low
ER situations, only a modest proportion (36.2%) resulted in a correct discovery, while an
alarmingly large proportion (10.1%) of the studies resulted in a false discovery — a
statistically significant result opposite from what is representative of the population.

In the above simulated between-subjects studies, only one support seeker was sampled per
condition. What if two support seekers were sampled per condition, and participants in that
condition was exposed to either of them? This is analogous to a study in which two
confederates each were used to represent a condition (e.g., two female confederates for the
“female” condition, and two male confederates for the “male” condition). Of 10,000
simulated studies with this design, 28.2% resulted in a “correct discovery,” and 3.9%
resulted in a “false discovery.” In other words, sampling two support seekers per condition
reduced the false discovery rate substantially, although it also reduced the correct discovery
rate somewhat. The latter is because the probability of randomly choosing two support
seekers that drew extreme responses (including those in the “correct” direction) from
participants is lower, compared to when only one such support seeker was chosen. We ran
similar simulated studies for when four support seekers per condition were sampled, 8
support seekers per condition were sampled, as well as 16 support seekers per condition
were sampled. The results are shown in the top left panel of Fig. 6, indicating that false
discovery rates declined and approached 0% as the number of support seekers sampled per
condition increased. The correct discovery rates also declined but remained above 15%.

Representing a somewhat unusual variation of the traditional between-subjects design, we
also ran a similar set of simulations in which instead of participants being assigned to one of
the support seekers sampled for a condition, they were exposed to all of them, and their
responses to them are averaged across all the support seekers to whom they were exposed.
The results are shown in the top right panel of Fig. 6. Similar to the first set of simulations,
the false discovery rate again approaches 0% as the number of support seekers sampled
increases. Unlike the previous set of simulations, however, the rate of correct discovery
increased slightly. This is because averaging each participant's responses to multiple support
seekers reduces the random noise associated with any given response.

Finally, we ran the same sets of simulations as described above, but this time, assuming that
the study was run within-subjects. Unlike between-subjects studies in which a given
participant is exposed to support seekers representing only the “high ER” or “low ER”
condition, here, they were exposed to both conditions. Thus statistical power is higher
because participants can serve as their own “controls,” reducing the error variance. This
resulted in generally higher correct discovery rates, while the false discovery rate again
approached 0 as the number of situations sampled increases. The lower left panel of Fig. 6
displays the results from simulations in which participants were exposed to only one support
seeker per condition. The lower right panel displays the results from simulations in which
participants were exposed to all support seekers representing each condition. When 16
situations were sampled, this design is similar to the HRWP design, in that all participants
were exposed to many support seekers, including those clearly high in ER or clearly low in
ER.

In summary, if the present study had been done using a between-subjects design, with one
stimulus per condition, the result would have been a much reduced ability to discover the
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phenomenon that was found with the HRWP design, but also a significant number of false
discoveries, or significant results in the opposite direction of the results obtained when all
the stimuli were used, due to stimulus sampling errors. Increasing the number of stimuli
sampled is effective in reducing false discoveries. But the proportion of correct discoveries
with between-subjects designs is far lower than what is possible with a within-subjects
design. With a within-subjects design in which participants were exposed to all stimuli in
each condition, which is highly similar to the HRWP design, the proportion of correct
discoveries approached 100%.

Note, however, although such a within-subject design is powerful both with regard to
maximizing correct discoveries and minimizing false discoveries, it still lacks the ability of
the HRWP paradigm, which includes the use of multilevel modeling, to identify individual
differences in the effects of situations. In the case of the present data, as shown in the right
columns of Table 2 and Table 3, the HRWP approach allows us to discover that while ER
generally reduces people's willingness to provide support, there were significant individual
differences in this effect. In fact, the results shown in the “SD of slopes” column of Table 2
shows that for those participants who are greater than 1.2 SD above average in the effects of
ER, the effect is positive (i.e., the opposite of the general trend).

Discussion
When the effect of a situation variable is significantly moderated by an individual difference
variable, most researchers generally refrain from interpreting the situation “main effect.”
This caution should apply whether or not the individual difference variable is identified and
available for statistical analysis. But when it is not identified, which we suspect may often
be the case, what can one do? The present research demonstrates how a Highly-Repeated
Within-Person (HRWP) design can be used to reveal heterogeneity of situation effects
across individuals, without having to first identify and measure moderating variables. The
HRWP design achieved these goals by determining the situation effect for each individual
support provider separately.

Specifically, we applied the HRWP design to examine the following question: are people
more willing to provide support to those who express more distress compared to those who
express less distress? The results indicate that the answer is a resounding “it depends.” The
HRWP analysis demonstrated that participants reliably differed in the effect of observing
others’ distress on their willingness to provide support. Even more importantly than
statistical significance, the individual-to-individual heterogeneity in the magnitude and
direction of the situation effects were substantial; while for many individuals, willingness to
help others clearly increased as others’ expression of distress increased, for 24 participants
(30% of the sample), willingness to provide support decreased as support seekers expressed
more distress.

Applicability to a variety of social psychological phenomena
The HRWP approach can be applied to a variety of social psychological phenomena,
including, but clearly not limited to, the effect of encountering people from a certain group
(e.g., characterized by culture, race, gender, disability, sexual orientation, religion), being
the target of certain types of behavior by others (e.g., prejudicial remarks, claims of
discrimination, challenges to one's identity), and experiencing certain types of stressors (e.g.,
time pressure, financial hardship, negative performance feedback, interpersonal rejection)
that trigger characteristic cognitive, affective, and behavioral dynamics (e.g., the attachment
system). For example, the HRWP approach has been used to examine the conditions in
which racial microaggressions are hurtful to members of racial minorities (Wang, Leu, &
Shoda, 2011), to identify psychological features of potential dating partners that men with a
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history of perpetrating psychological abuse are attracted to (Zayas & Shoda, 2007), as well
as for identifying the aspects of facial expressions that underlie judgments about a person's
sexual orientation (Tabak, 2012). It has also been incorporated into a clinical intervention, in
which the features of social situations that trigger maladaptive responses are identified, and
targeted for a focused intervention (Shoda, Wilson, Chen, Gilmore, & Smith, 2013).

Overcoming limitations of within-subjects designs
Because the HRWP approach requires observing the same individual in multiple situations,
one must consider the possible limitations of any within-subject design. Chief among them
are reactivity and carry-over; the effect of a given condition may depend on the condition to
which participants were previously exposed. However, there are a variety of strategies to
minimize or mitigate these concerns (e.g., “camouflaging” treatments, by using stimuli that
vary in salient but unimportant ways so that the specific situation variable(s) of interest is/
are not apparent; see Greenwald, 1976). Furthermore, the effects of situations examined in
traditional, between-subject experiments have their own context effect (e.g., Greenwald,
1976, p. 315). Within-subjects designs also take advantage of habituation to the novelty of
the experimental setup, after the first few trials. Furthermore, by counter balancing or
randomizing the sequence of stimuli, as was the case in the present study, one is focusing on
those situation effects that are relatively independent of sequencing. In fact, such a strategy
is routinely used in experiments employing a large number of stimuli, such as those
examining the effects of priming on reaction time or on event-related potentials (ERP).
Finally, many types of social stimuli in fact occur repeatedly in one's life. For example, bank
tellers, restaurant servers, and bus drivers encounter a stream of customers in a given day,
but the potential effect of customer characteristics (e.g., their race, gender, and age) on their
behaviors are no less real and socially meaningful.

A potential logistical limitation of the HRWP design is the time it takes to expose each
participant to a large number of stimuli. This requires devising ways in which key
information about a situation can be presented and processed quickly, for example in the
form of visual stimuli that convey a complex array of social information at a glance. The
applicability of this design is further enhanced by overall experimental contexts (e.g., a
“cover story”) that allow presentation of a succession of stimuli. An example of such a
strategy is the present study, in which it was relatively natural for participants to frame the
experiment as deciding how willing they would be to provide support to each of the support
seekers, using stimuli that can be presented relatively quickly.

The stimuli may be created by researchers to operationalize a certain variable (e.g., photos
of individuals manipulated by computer software to express a certain emotion, such as
smiling; Tabak, 2012), or they may be samples of situations that occur frequently in the
course of individuals’ daily lives. As discussed later, the former will overcome the stimulus
sampling problem present in many laboratory studies, while the latter will allow researchers
to be a step closer to an ultimate goal of understanding people's responses to social
situations they encounter in their lives, rather than only in a laboratory.

Benefits of the HRWP approach
The HRWP analysis is not limited to the analysis of the role of unidentified or unmeasured
individual difference variables; it also allows researchers to examine the role of known
individual difference variables. In the present study, the HRWP analysis discovered that,
compared to those who are low in Personal Distress, those high in Personal Distress were
more responsive to the support seekers’ expressions of distress, increasing their willingness
to help at a much higher rate in response to increased expressions of distress by support
seekers. At the same time, as predicted by Davis (1983a), with regard to the overall levels,
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averaged across support seekers, people high in the Personal Distress component were also
significantly less willing to provide support (see footnote 5). Had we not employed an
HRWP design, but approached the role of Personal Distress more traditionally by relating it
to people's average behavioral tendencies, we would not have discovered this important
juxtaposition that characterizes those high in Personal Distress: lower overall willingness to
provide support but greater responsiveness to support seekers’ level of distress.

The HRWP approach also facilitates the search for new individual difference variables that
predict how the situation of interest affects individuals, ultimately identifying and
characterizing groups of people for whom the effects of situations are relatively
homogeneous and predictable. Such efforts to group persons according to the direction and
magnitude of the effects of situation features can have significant real-world applications.
For example, in the present research, one may form three groups of individuals: those who
provide more support in response to support-seekers's expressions of distress. This may then
be followed by an effort to identify ways in which the three groups differ with regard to their
cognitive and affective dynamics.

Finally, it should be noted that the HRWP approach employs not only a within-person
design, but also a highly repeated one. This is critical, because if we had exposed
participants to only one “high distress expression” support seeker and one “low distress
expression” support seeker, we would not have been able to rule out the possibility that the
effect is due to factors other than support seekers’ distress levels. When a participant is
exposed to as many as 65 support seekers who varied in the degree to which they expressed
distress, however, and when there is a definite trend such that high distress expression
predicted greater willingness to provide support, it becomes clear that the relationship
observed within a particular participant is not due to chance (as seen in participant 74, Fig.
3, top panel, for whom the relationship between distress expression and willingness to help
was r = .84, with n of situations = 65, p < .0001). And when there are other individuals for
whom such relationships are in the opposite direction (e.g., participant 40, Fig. 3, bottom
panel, for whom r = −.73, n of situations = 65, p < .0001; and many others, shown in
declining lines in Fig. 4), it becomes clear that the individual differences in these within-
person relationships go well beyond random errors associated with each observation.
Furthermore, as shown in the simulation, the HRWP design greatly increases the chance of
identifying an effect where one exists.

Testing, rather than assuming, the homogeneity of situation effects across individuals
Rather than assuming that a situation effect is widely applicable across individuals, an
HRWP design empirically tests if it is homogeneous. Confidence in the homogeneity of the
main effect across individuals is increased when the HRWP approach shows that the effect
of a situation variable of interest does not depend highly on individual difference variables,
measured, or unmeasured.6 If, on the other hand, the results indicate that the situation effect
differs greatly and reliably from person to person, the scientific community will gain
valuable information, prompting us to interpret the general findings with caution, and more
importantly, to launch an investigation to identify and measure some of the relevant
individual difference variables. The goal of any science of course is to account for complex
phenomena parsimoniously. Systematically documenting meaningful and reliable exceptions
from the general trend, we believe, is a step toward ultimately achieving such a goal, just as
quantum mechanics was born of researchers documenting reliable exceptions from
Newtonian physics.

6For reasons discussed by Cohen (1994) and others, the practical significance of the individual differences in slopes should be guided
by an examination of data plots such as Fig. 5.
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The HRWP approach assesses the extent of the heterogeneity of a situation effect even after
taking a known individual difference moderator into account. In the present study, if after
taking Personal Distress into account, the standard deviation of the slopes had no longer
been significant, then one could have been reasonably certain (assuming that the study had
adequate power) that Personal Distress is probably the primary individual difference
moderator, and it would not likely be fruitful to seek further individual difference
moderators. However, the present study found that the standard deviations in slope remained
large and significant even after Personal Distress was taken into account. That is, much of
the “if... then...” relations for support provision remain unaccounted for by Personal
Distress, indicating that future research efforts to identify other potential moderator
variables to explain additional variance in the slopes would be fruitful.

There is good reason to believe that the effects of situations may vary critically from one
person to another (e.g., Fleeson & Noftle, 2009; Fournier, Moskowitz, & Zuroff, 2009;
Shoda, Mischel, & Wright, 1994; Van Mechelen, 2009). This is particularly notable in
research that utilizes experience sampling (e.g., Koval & Kuppens, 2012; Timmermans, Van
Mechelen, & Kuppens, 2010). The present findings provide a demonstration of a laboratory
paradigm to examine individual-to-individual variations in the effects of situations. Of
course, we would be remiss if we do not emphasize that the findings of the present study are
specific to the sample of participants and the range of distress situations examined.
Nonetheless, the findings suggest the need for a cumulative effort in the scientific
community to examine a variety of participant populations, and to identify individual
difference moderators that underlie the variations across individuals. In doing so, we believe
the present study serves as an example of approaches that can move us closer to a more
collective, cumulative science by directly examining the heterogeneity of situation effects
across people.
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HIGHLIGHTS

• Revealed person × situation interactions without identifying moderator variables

• For some, support provision increased as support seekers expressed more
distress.

• For others, support provision decreased as support seekers expressed more
distress.

• The HRWP design greatly increases the chance of identifying an effect where
one exists.
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Fig. 1.
The limitations of a between-person design. In a typical between-person experiment, by
definition a participant is only in one condition. Thus, it is not known how the participant
would have responded to the other experimental condition(s). Panel (a) depicts possible
results of a between-subjects experiment. Panels (b) and (c) depict two hypothetical
scenarios with regard to what would have been obtained if each participant were observed in
the other condition. Panel (b) represents a possibility in which the effect of the manipulation
is relatively uniform across all participants. In contrast, Panel (c) represents a possibility in
which the manipulation has relatively large positive effects for some individuals while it has
relatively large negative effects for the others. Note that the two possibilities are identical in
the observed data; an independent groups t-test would yield exactly the same positive effect
of the manipulation for the two cases. Thus, an experiment using a between-subjects design
is not able to distinguish (c) from (b).
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Fig. 2.
Steps involved in the Highly-Repeated Within-Person approach.
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Fig. 3.
Individual scatterplots for the relationship between support seekers’ levels of overall distress
and support providers’ willingness to provide support. Each scatterplot represents a single
participant's response to each of the 65 support seekers. For participant 74, r = .841 (p < .
0001). For participant 40, r = −.731 (p < .0001). Participant 74's Personal Distress score was
3.14 (0.84 SD above the mean for the sample of participants). Participant 40's Personal
Distress score was −1.86 (1.29 SD below the mean for the sample of participants).
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Fig. 4.
Regression lines for 80 participants showing each person's relationship between support
seekers’ Overall Distress and participants’ willingness to provide support. Each line
represents a regression line drawn for each participant, based on the 65 observations
available per participant. While many of the slopes are positive, some are more positive than
others. Furthermore, some slopes are negative, meaning that these participants’ willingness
to provide support decreased as support seekers’ distress increased.
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Fig. 5.
Average regression lines for the relationship between support seekers’ Overall Distress and
willingness to provide support, for support providers high in Personal Distress and those low
in Personal Distress. High Personal Distress = 1 SD above the sample mean, and low
Personal Distress = 1 SD below the sample mean.
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Fig. 6.
The effects of experimental designs on correct discovery and false discovery rates. In each
panel, the Y-axis represents the proportions of simulated experiments producing statistically
significant results in the correct direction (labeled “Correct Discovery”) and statistically
significant results opposite the correct direction (labeled “False Discovery”). The top panels
show results of simulated experiments that used a between-subjects design, and the bottom
panels show a within-subjects design. The left panels show simulated experiments in which
each participant was exposed to only one version of the experimental condition(s) to which
they were assigned (referred to as “situation(s)”), and the right panels are for designs in
which each participant was exposed to all versions of the conditions to which they were
assigned. The X-axis represents the number of versions of each experimental condition
included in a study.
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Table 1

Features of situations (i.e., support seekers) with five highest loadings for each factor describing the stimulus
set.

Factor 1 “Overall
Distress”

Factor 2 “Emotional
Restraint”

Factor 3 “Visible
Anxiety”

Negative expectations about what is to come next .980 .021 .120

Disgust .976 −.016 .067

Positive attitude −.974 −.071 −.098

Focuses on negative aspects of the task .974 −.015 .118

Lack of positive (reverse-rated) −.973 −.074 −.096

Wants to talk to someone about how they are feeling −.070 −.842 −.084

Suppression −.198 .828 −.006

Timid .269 .783 .115

Quiet voice .211 .777 −.071

Use of humor −.369 −.631 .211

Looks down .079 .192 .830

Looks at food −.082 .137 .760

Fidgety eyes .268 −.065 .773

Engages in fidgeting/squirming .215 −.327 .577

Conveys a forced/fake smile .009 −.463 .560
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Table 2

Predicting willingness to provide support from the three situation factors.

Level-1 predictor (situation
factors)

Average support
provider's level-1 slope

coefficient

p (H0: average slope =
0)

SD of slopes across
support providers

p (H0: SD of slopes =
0)

“Overall Distress” .43 <.001 .79 <.001

“Emotional Restraint” –.12 <.001 .10 <.001

“Visible Anxiety” .06 <.001 .08 .017

Note. The level-1 predictors are factor scores. Thus, they are standardized, with a mean of zero and a standard deviation of one.
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Table 3

Predicting individuals’ level-1 slopes from individual difference variables.

Level-1 predictor
(situation factors)

Average support
provider's level-1

slope coefficient

Level-2 moderator coefficient (change in level-1 slope
predicted for 1 SD increase in individual difference
variables)

SD of slopes across
support providers
remaining after taking
both level-2 variables into
account (H0: SD of slopes
= 0)

Empathic Concern (df =
78)

Personal Distress (df =
78)

“Overall Distress”
.43

*** .00
.28

***
.75

***

“Emotional Restraint”
–.12

*** .00
.04

*
.10

**

“Visible Anxiety”
.06

*** .01 .00
.08

*

Note. The level-2 predictors, Empathic Concern and Personal Distress, are standardized, and they were entered into the model separately rather
than simultaneously. To compute the SD of slopes remaining after accounting for both level-2 variables, a model was run in which both level-2
variables were entered simultaneously.

*
p < .05.

**
p < .01.

***
p < .001.
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