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Abstract

When researchers fail to control for confounding factors, the causes of behavior
can be more apparent than real, even in experimental research. The current study
replicates an experiment by Weinstein, Przybylski, and Ryan (2009) with the goal
of demonstrating that their main finding could have resulted from differences in
people's prosocial propensity. In their research, they found their hypothesized
interaction effect: depending on the extent of immersion, participants presented
with images of nature were found to be more prosocial in both their actions and in
their declarations. Our sample of 175 adults (M age=29.7yr., SD=11.7; 97 men, 78
women) was approached personally, randomly assigned to viewing either urban
or nature images, and instructed to immerse themselves in the respective images.
Using two formally distinct measures of participants’ prosocial propensity (i.e.,
before and after the intervention), the hypothesis that individual differences in
people's prosocial propensity can bias conclusions about the origins of prosocial
behavior in experimental research was supported. To avoid invalid conclusions,
the prosocial propensity levels of research participants should be controlled for.

According to the current literature on prosocial behavior, there are apparently many
ways to increase people's generosity, charitable giving, and helpfulness toward oth-
ers (e.g., Greitemeyer, 2009; Leiberg, Klimecki, & Singer, 2011; Pavey, Greitemeyer, &
Sparks, 2011). Conditions as varied as presenting songs with prosocial lyrics, engag-
ing participants in short-term compassion training, or highlighting a sense of related-
ness to others all significantly promote people's helpfulness and enhance individuals’
prosocial propensity. Hence, it appears to be surprisingly easy to evoke people's incli-
nation to behave prosocially, i.e., to seek equality in outcomes (i.e., disadvantages and
advantages; e.g., Van Lange, Schippers, & Balliet, 2011) or to cooperate with others for
the common good (e.g., Kaiser & Byrka, 2011).

From research on what is called the good-subject effect, we know that some study
participants more or less intentionally try to help experimenters confirm their hypothe-
ses (e.g., Orne, 1962; Nichols & Maner, 2008). Still others, persons with pronounced pro-
social tendencies, have been found to comply more often with requests to participate
in psychological research (e.g., McClintock & Allison, 1989; Kaiser & Byrka, 2011; Van
Lange, et al., 2011). As study participants typically have to comply with tasks in experi-
ments beyond appearing on site, we presume that people with a more pronounced in-
clination to help others (including experimenters) will comply with experimental tasks
more diligently in general. However, this differential tendency to comply with exper-
imental commissions, as instigated by differences in people's generic prosocial incli-
nation, has the potential to create “spurious relationships,” particularly in helping re-
search. Such relationships come into existence when variables are correlated with both
independent and dependent variables simultaneously (e.g., Shannon, 2004). If not rec-
ognized as such, spurious relationships created by confounding factors can resemble an
ostensible but nonexistent causal effect.
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4120, D-39016 Magdeburg, Germany or e-mail (florian.kaiser@ovgu.de).
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Researchers commonly attempt to cope with con-
founding factors by employing experimental designs.
Unfortunately, random assignment does not always
solve the problem as it cannot completely control for
confounding factors. For instance, confounding factors
can slip into experimental research when data analysts
capitalize on chance findings by exploring all possible
statistical effects instead of exclusively testing the an-
ticipated effects (e.g., Andersen, Burnham, Gould, &
Cherry, 2001), but this is, by the way, a common prac-
tice in psychology (Simmons, Nelson, & Simonsohn,
2011). Moreover and as we argue, confounding factors
can also slip into experimental research when the an-
ticipated effect is an interaction, an effect moderated by
a variable that allows participants to exert various de-
grees of diligence when complying with the requested
experimental task, e.g., immersing oneself in images.

As participants typically differ in the degree to which
they are inclined to help others, participants who tend
to act more prosocially will assist experimenters more
than less prosocial participants will. Simply by adher-
ing to instructions or by executing assignments more
conscientiously, even without recognizing the specific
hypotheses and without trying to help experimenters
confirm their hypotheses, study participants can un-
knowingly compromise even experimental research
and may bias causal inferences especially in research on
conditions that influence helpfulness. In this article, we
argue that some of the reported effects on helping could
actually be spurious rather than authentic because the
critical confounding factor, a person's prosocial propen-
sity, usually was not controlled for. To make our empiri-
cal argument, we used a previous experiment as a case
study by which to illustrate our point.

An Example: Weinstein, Przybylski, and Ryan
(2009)

In a series of four studies, Weinstein, et al. (2009; Studies
1-4) found that depending on the extent of their immer-
sion, participants presented with images of natural envi-
ronments, in contrast to participants presented with
images of urban environments, scored higher on “com-
munity aspiration,” the part of Kasser and Ryan's (1993)
Aspiration Index that is meant to measure people's incli-
nation to behave prosocially. Simultaneously and again
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Fig. 1. According to Weinstein, ef al. (2009): immersing one-
self in images of nature—but not in images of urban environ-
ments—increases prosocial propensity.

depending on the extent of immersion, when playing a
trust game nature viewers were also found to lend more
money to others even though they had nothing to gain
in return. Weinstein, et al., furthermore, found that their
participants' scores on the Connectedness to Nature
Scale mediated the former two effects of the interaction
between immersion and image type (see Fig. 1). On the
basis of their findings, Weinstein, et al. concluded that
“living in more natural surroundings may conduce to . . .
greater caring for others” (p. 1327). However, Weinstein,
et al. did not consider the possibility that their findings
could have been brought about by a single confounding
factor: people's generic tendency to act prosocially, i.e.,
their propensity to help others to different degrees.
Arguably, individual differences in their prosocial
propensity make study participants differentially in-
clined to act like good subjects and generally help ex-
perimenters (above and beyond helping experimenters
confirm their hypotheses). Depending on the extent of
their prosocial propensity (the factor that involves help-
ing the experimenter), research participants can be pre-
dicted to comply with immersion requests to different
degrees. Simultaneously, people who are more prosocial
can also be expected to lend comparatively more mon-
ey to others in a trust game, and they necessarily score
higher on people's self-reported inclination to act proso-
cially (provided the measure is a valid such measure).
Hence, we anticipate that when participants in psy-
chological experiments on helping differ in their pro-
social propensity, they will not only differentially ad-
here to experimenters’ various requests, but they will
necessarily also continue to differ on the prosocial out-
come measures (see Fig. 2). Thus, a failure to control for
people's prosocial propensity levels has the potential
to compromise the internal validity of experiments be-
cause the very confounding factor will lead to spurious
relationships and false conclusions about the origins of
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\
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IMAGE TYPE V > CONrgENCA-I:I_EUDRNEESS > PROPENSITY
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Fig. 2. Differences in individuals’ prosocial propensity levels that exist prior to an intervention continue to exist after an inter-
vention and exert control over differences in compliance with immersion requests.
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the differences in people's prosocial propensity and in
people's actual helping behavior.

Research Goals

On the basis of previous research that has demonstrated
that individual differences in the propensity to generi-
cally act prosocially result in participants complying to
different degrees with experimenters’ requests (e.g., Kai-
ser & Byrka, 2011), we replicated Weinstein, et al.’s (2009)
findings as depicted in Figure 1. We expected that (a)
persons with a pronounced prosocial propensity would
comply with instructions to immerse themselves in any
kind of images more conscientiously than less prosocial
persons. At the same time, this inclination was expected
to remain fairly invariant over the course of our study.
Thus, we expected that (b) persons who held a pro-
nounced prosocial propensity before the intervention
would continue to act prosocially and would continue to
respond more affirmatively to prosocial propensity mea-
sures after our intervention (see Fig. 2). Furthermore, we
expected that (c) Weinstein, et al.’s interaction depicted
in Figure 1 (i.e., nature images promoting people's pro-
social inclination depending on the extent of immersion)
would disappear after individual differences in partici-
pants’ prosocial propensity were controlled for.

What is critical for our test is not that the confound-
ing factor (i.e., prosocial propensity before the interven-
tion) and the dependent variable (i.e., prosocial pro-
pensity after the intervention) are conceptually distinct.
Rather, it is critical that the confounding factor and the
independent variable are formally and operationally
distinct; i.e., that their correlation does not represent
a method factor created by, e.g., indiscriminant items
and overly similar item wordings. If we have two valid
measures of one single concept, people's prosocial in-
clination—one before and one after the intervention—
the two measures should even correspond to a degree
that lies in the vicinity of their reliabilities and, thus, the
measures should lack discriminant validity (see Camp-
bell & Fiske, 1959).

Method

Participants and Recruitment

Our final sample consisted of 175 persons (97 men,
78 women). Their average age was 29.7yr. (SD=11.7,
range=15 to 72), and 136 (77.7%) of them had a univer-
sity-level education.

Participants were approached either personally or
through an intermediary and were asked to volunteer
in an online study. As incentives, we offered compensa-
tion that consisted of €5 and feedback on our findings.
Participants completed the tasks online in the lab or at a
location of their choice (preferably at home). To expand
the diversity of participants' prosocial propensity, we
purposefully recruited convenience samples of employ-
ees from different companies, persons who could from

previous research be expected to show a greater inclina-
tion to act ecologically (e.g., vegetarians, organic food
store customers, Greenpeace or Green Party members,
and environmental activists), and people who could
be expected to show a lower such inclination (e.g., mo-
torsports forum members and business administration
students; see Kaiser, 1998; Kaiser & Byrka, 2011, 2015;
Kaiser, Woelki, & Vllasaliu, 2011). Seven persons had to
be excluded prior to our analyses because they either
failed to provide all the requested information (1=5) or
they expressed difficulties with immersing themselves
in the presented images of nature (1 =2), stating that the
images appeared unrealistic to them.

To test whether our sampling procedure led to bias
in the sample composition with respect to prosocial
propensity, we explored the distributional characteris-
tics of our two measures (see below). We found no out-
liers in either measure (i.e., scores beyond 3 standard
deviations at either end of the distribution), and both
empirical distributions were also fairly normal accord-
ing to Kolmogorov-Smirnov tests (both ps=.20).

Measures

In contrast to Weinstein, et al. (2009), we measured pro-
social propensity and connectedness to nature more
comprehensively, and we measured people's proso-
cial propensity twice: before and after the experimental
intervention. The two assessments were approximately
14 to 15min. apart: 8.5min. to watch the images, and 5.5
to 6.5min. to respond to 41 items (i.e., one asking about
the extent of immersion and 40 about connectedness to
nature).

Prosocial Propensity Before the Intervention.—Prosocial
propensity at Time 1 (T1) was measured with the Gen-
eral Ecological Behavior (GEB) scale because previous
studies have supplied evidence for the equivalence of
these concepts. People with a prosocial inclination tend
to report exhibiting more ecological behavior on an ar-
ray of behavioral self-reports (Hilbig, Zettler, Mosha-
gen, & Heydasch, 2013), and vice versa: people with a
generic ecological inclination tend to report exhibiting
more prosocial behavior on an array of behavioral self-
reports (Kaiser, 1998). Not surprisingly, people with an
ecological inclination have been simultaneously found
to act more cooperatively with others and to score
higher on prosocial value orientation (Kaiser & Byrka,
2011, 2015). The convergence was so close that Kaiser
and Byrka (2011) concluded that ecologically engaged
persons are also prosocially engaged. Accordingly, we
measured the propensity to act prosocially at T1 (be-
fore the intervention) with the T1 version of the GEB, a
well-established ecological behavior measure (see Kai-
ser, 1998; Kaiser & Wilson, 2004).

A person's GEB level was assessed with a maximum
likelihood approach, which is the typical approach for
determining Rasch-scale measures for persons (for more
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TABLE 1
Descriptive Statistics and Information on the Convergent Validity of Five Different Measures of Individual Prosocial
Propensity at Time 2, After the Intervention

N M SD PP GEB SVO CA OD
Second-order prosocial propensity, PP 175 0.00 1.15 0.65¢ 1.00° 0.56 0.86 0.78
Ecological behavior, GEB 175 0.52 1.13 0.96* 0.79% 0.45 0.56 0.52
Social value orientation, SVO 175 31.64 10.06 0.43* 0.38* 0.927 0.17 0.15
Community aspiration, CA 175 3.20 0.50 0.58* 0.42* 0.14 0.70¢ 0.45
Overt donation, OD 175 2.71 2.45 0.63* 0.46* 0.11 0.38*

Note In the section to the right of the SDs, the numbers in the diagonal cells indicate reliability estimates that
are either internal consistencies (i.e., “Cronbach's o), KRasch-model-based reliabilities, or "test-retest reliabil-
ities. Second-order prosocial propensity represents the principal factor of four measures (i.e., GEB, SVO, CA,
and OD; see Table 2). Ecological behavior (GEB) is from T2, after the intervention. Off-diagonal figures repres-
ent Pearson correlations that are either uncorrected (below the diagonal) or corrected (above the diagonal) for
measurement error attenuation. A generic correction for measurement error attenuation weighs correlations
against the reliabilities of the two measures involved. Widely accepted significance tests are available only for

uncorrected correlations.

*Corrections resulting in implausible correlations (i.e., Heywood cases) were truncated at the highest plaus-
ible value. For overt donation, there was no reliability estimate available; thus, a correction for measurement

error attenuation could be conducted only in part.
*p<.001.

details, see Embretson & Reise, 2000). People's specif-
ic GEB levels are numerically depicted in logits. Logits
stand for the natural logarithm of the ratio between the
probability of an affirmative and the probability of a neg-
ative answer for items that represent a specific scale. The
higher a logit value, the more pronounced the particular
person's level is on a scale.

Prosocial Propensity After the Intervention.—Prosocial
propensity at Time 2 (T2), by contrast, was measured
expansively as a second-order factor that was derived
from four different indicators that tap different kinds of
verbal and overt behavior with prosocial characteristics
(see Table 1): (a) the T2 version of the GEB scale; (b) ac-
tual, overt donation (OD); (c) the Social Value Orienta-
tion (SVO) measure; and (d) the Community Aspiration
(CA) Index. To enlarge its scope, to reduce measure-
ment error from the prosocial performance measure at
T2, and to prevent artificial variance shrinkage, we esti-
mated factor scores for the second-order prosocial pro-
pensity factor by using the Bartlett method (Bartlett,

TABLE 2
Principal Axis Factor Analysis With the Four Prosocial Propensity
Measures at Time 2, After the Intervention

Prosocial h?
Propensity

Ecological behavior, GEB 0.85 0.73
Social value orientation, SVO 0.35 0.12
Community aspiration, CA 0.53 0.28
Overt donation, OD 0.56 0.31
Eigenvalue 1.44

Proportion of variance explained 36.09%

Note Ecological behavior (GEB) is from T2, after the intervention.
N=175.

1937; also see Thompson, 2004). The results of the factor
analysis are presented in Table 2.

The General Ecological Behavior Scale—We used the
GEB to assess ecological behavior twice—before and af-
ter the intervention. To do so, we employed 35 self-re-
port items such as “I collect and recycle used paper”
on each instrument. There were a total of 64 behavior
items because six were used on both versions. Of these
self-reports, 15 were newly created for this study (see
the Appendix) and 49 were taken from Kaiser and Wil-
son (2004). Of the new behavior items, seven were in the
T1 version and eight in the T2 version of the measure.
Of the old behavior items, six were in both, 22 were ex-
clusively in the T1 version, and 21 were exclusively in
the T2 version of the measure. For 24 behaviors, engage-
ment was coded with a yes/no format, and for 40 be-
haviors it was coded with a 5-point frequency scale with
anchors 1: Never and 5: Always. In the two versions of
the measure, 13 behaviors were probed with a dichoto-
mous response format and 22 with a polytomous one.
The responses to the polytomous behavior items were
recoded into a dichotomous format by collapsing Never,
Seldom, and Occasionally into Unreliable ecological engage-
ment. Often and Always were combined into Reliable eco-
logical engagement. This particular recoding of the poly-
tomous self-report items into a dichotomous format has
been shown to diminish measurement error as opposed
to diminishing substantive information relevant for the
valid assessment of inter-individual performance differ-
ences (see Kaiser & Wilson, 2000). Not applicable was a
response alternative that could be chosen when an an-
swer was not possible for any reason. Of all possible an-
swers (i.e., two times 175 participants times 35 items),
9.9% were found to be either Not applicable or missing.
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Only six behaviors were the same in the two ver-
sions to prevent recollection, which could in turn re-
sult in the artificial inflation of the correlation. This may
seem like a small number of overlapping items, but it
nevertheless allowed for a comparable assessment of in-
dividual performance differences due to what is called
the “scale-freeness” of Rasch-model-based measures
(see Michell, 1986). With Rasch scales, a successful cali-
bration requires that person scores, except for measure-
ment error, are independent of the particular selection
of items employed as long as these items validly rep-
resent the array of possible items (which, in this case,
are self-reports of ecological behaviors; see Bond & Fox,
2007). In other words, a complete overlap of behavioral
self-reports was not mandatory for the ecological per-
formance measure as long as the selected behaviors for-
mally represented a single class and reflected extensive
coverage of the behavioral class in question. We were
able to jointly calibrate the two versions with the classi-
cal Rasch model and thus ensured that the selected be-
haviors formally represented a homogeneous class.

Apart from presenting items before and after the in-
tervention, we coded, recoded, and calibrated the GEB in
line with standard practices (e.g., Kaiser & Wilson, 2004).
All 64 self-reports were found to fit the model to an ac-
ceptable degree (more details on fit statistics are available
upon request). The Rasch-model-based reliability estimate
of the instrument with data from T1 and T2 was rel=.79
(N=350), and its test-retest reliability was r,,=.82.

Overt Donation.—Similar to the method used by Wein-
stein, et al. (2009), we offered participants the opportuni-
ty to overtly act in a prosocial manner. Specifically, they
were given the opportunity to donate part or all of the
€5 compensation to charity. Donation was defined as the
exact amount contributed. Even before they attended the
experiment, 31 members of three environmental organi-
zations decided to donate their compensation to their or-
ganizations. Although originally unanticipated, these do-
nations were regarded as full donations as they were later
confirmed by the organizations.

Social Value Orientation (SVO).—We used the basic
SVO slider measure consisting of six items (Murphy,
Ackermann, & Handgraaf, 2011). The slider measure as-
sesses SVO by asking people to allocate money to a fic-
titious other, and by doing so, to simultaneously deny
themselves this money. In other words, a person's pro-
social propensity is measurable as the average propor-
tion allocated to the fictitious other. The test-retest reli-
ability of the SVO measure was reported to be r,=.92
(see Murphy, et al., 2011). As we measured SVO only
once in our study, we were unable to determine a test-
retest reliability estimate of our own.

The Community Aspiration Index.—The Community
Aspiration Index (Kasser & Ryan, 1993) was the stan-
dard outcome measure in Weinstein, et al.’s (2009) re-
search. The scale consists of five general prosocial as-

pirations in life such as “contributing to the betterment
of society” or “helping people in need.” For each aspi-
ration, participants rated its importance on a scale with
anchors 1: Extremely unimportant and 5: Extremely im-
portant. Prosocial propensity was assessed by averag-
ing the importance ratings across the five aspirations.
Overall, the five verdicts showed an acceptable degree
of internal consistency with a Cronbach's o of .70.
Connectedness to Nature.—As the anticipated media-
tor between the intervention and the outcome (see Fig.
1), a measure of attitude toward nature that is not yet
widely used was chosen. This measure has previous-
ly been found to be technically superior to more con-
ventional such instruments and to overlap (r=.71 when
corrected for measurement error attenuation; see Brﬁg—
ger, Kaiser, & Roczen, 2011) with Mayer and Frantz's
(2004) instrument, which was the one used by Wein-
stein, et al. (2009). Although this measure is conceptu-
ally more accurately labeled as a measure of attitude
toward nature, we refer to it as a measure of connected-
ness to nature, as did Weinstein, et al. As in the original
study by Briigger, et al., 40 connectedness items were
employed with either a dichotomous response format
(i.e., 23 items), coded as 0 (No/Disagree) or 1 (Yes/
Agree), or with a polytomous response format (i.e., 17
items), with anchors 1: Never and 5: Very often. The
latter responses were subsequently recoded from the
5-point to a 3-point format by collapsing Seldom and Oc-
casionally as well as Often and Very often; Never was re-
tained as Never. Again, the recoding of the polytomous
items into a trichotomous format was applied to dimin-
ish measurement error. Thus far, the recoding has been
found to have a positive effect on the valid assessment
of inter-individual differences in people's connected-
ness to nature (see Briigger, ef al., 2011). Typical item ex-
amples for the connectedness to nature instrument are
“I collect mushrooms or berries,” “The croaking of frogs
is comforting,” and “If one of my plants dies, I reproach
myself.” Once again, Not applicable was a response al-
ternative that could be chosen when an answer was not
possible. Of all statements, 4.4% were found to be either
Not applicable or missing. We employed the partial-cred-
it Rasch model, which also was the one that had been
used by Briigger, et al. All 40 items were found to fit the
model to an acceptable degree (more details on fit sta-
tistics are available upon request), and the Rasch-mod-
el-based reliability of the scale was rel=.88 (N=175).
Again, as with the other Rasch scale, individual levels
of connectedness were also assessed with a maximum
likelihood approach. And as with the GEB, people's
connectedness was also numerically depicted in logits.

Design and Procedure

Immersion and image type were considered the between-
subjects factors. In accordance with Weinstein, et al.
(2009), we did not assign participants to different lev-
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els of immersion; rather, we randomly assigned partici-
pants to view images of either nature (n=89) or urban
scenes (n=86). To corroborate the idea that immersing
oneself in images of natural scenery increases one's pro-
social inclination, we had to develop our own images.
To do so, and analogous to Weinstein, et al., three raters
compared 60 images on authenticity, color, complexity,
and illumination. The raters consensually selected six
comparable pairs (in terms of layout and perspective)
of urban and nature images (copies of the images are
available as supplementary materials with the online
version of this article). For example, a street image with
buildings on both sides was matched with a dirt road
framed by trees. Moreover, and to facilitate immer-
sion, we presented images with complementary sound-
scapes: street noises with the urban images, and nature
noises (e.g., birds chirping, wind swooshing, and foli-
age rustling) with the nature images.

First, and in both conditions, prosocial propensity
before the intervention was assessed before the six im-
ages were presented, each image for 80 sec. Before each
presentation, participants were requested to immerse
themselves in the images. Like Weinstein, et al. (2009),
we asked participants to imagine being in the presented
scene and to consciously recognize the colors, sounds,
and features of each scene.

After the presentation, the extent to which people
immersed themselves was assessed in two ways: (a) by
measuring the time participants spent looking at the six
images and (b) by asking participants how intensely
they had been able to immerse themselves in the pre-
sented scenes. Responses were given on a 7-point scale
with anchors 1: Not at all and 7: Very well. Due to the
skewed distribution of self-reported immersion (skew-
ness=-1.05) with very few respondents choosing the
four lowest response categories, we had to choose be-
tween two strategies: collapsing categories or trans-
forming the data. As both strategies have limitations
(see MacCallum, Zhang, Preacher, & Rucker, 2002;
Tabachnick & Fidell, 2007), we decided to reduce the
skewness by calculating the logarithm of the difference
between a constant (i.e., maximum immersion score
plus 1) minus the specific immersion score (for more
details, see Tabachnick & Fidell, 2007). To recapture
its original orientation, we additionally multiplied the
transformed immersion scores by —1; this new variable
was no longer skewed (skewness =—0.007).

Subsequently, participants completed a measure of
connectedness to nature. Last, the four distinct indica-
tors of prosocial propensity after the intervention were
assessed. Upon request, participants received written
information about the purpose of our research.

Results

Our findings are reported in two sections. In the first sec-
tion, we repeated Weinstein, et al.’s (2009) core analysis to

determine whether we could corroborate the finding that
an increase in people's prosocial propensity was appar-
ently related to the degree to which they immersed them-
selves in images of nature. In line with Weinstein, et al.,
we then tested whether the conditional effect of images
of nature, depending on the immersion score, was medi-
ated by participants' connectedness to nature. In the
second section, we tested an alternative hypothesis. It
predicted that participants' prosocial propensity levels
before the intervention would account for the effect of
the interaction between immersion and images of nature
on people's prosocial propensity after the intervention.

Mediated Moderation

By using multiple-regression analyses and in accor-
dance with Weinstein, et al. (2009), we corroborated their
core finding that image type, immersion, and the inter-
action? of image type and immersion jointly and sig-
nificantly accounted for people's prosocial propensity
at T2 (F3,171=4.74, p<.01, 1*=6.1%). Unlike Weinstein,
et al., we did not find that image type predicted proso-
cial propensity at T2 (after the intervention; 3=-0.03,
t,,=-0.36, p=.72). We found that people's prosocial
propensity at T2 increased with the extent to which they
immersed themselves in either of the two image types
(p=0.27, t,=3.15 p<.01). In contrast to Weinstein, et
al., again, the interaction of image type and immersion
was not significantly related to people's prosocial pro-
pensity at T2 (3=0.14, £, =1.64, p=.10).

When we exclusively tested the anticipated effect
(i.e., the interaction of image type and immersion; see
Fig. 1) by excluding the non-significant effect of image
type and the unanticipated immersion effect from the
statistical model as recommended (e.g., Andersen, ef
al., 2001), we found that the anticipated interaction was
significant (F1,173 =4.32, p<.05, 1?=1.9%). Tests of simple
main effects indicated that immersion in images of na-
ture was linked with people's prosocial propensity at T2
(B=0.38, t,,=3.79, p<.001), whereas immersion in urban
images was not related to participants' prosocial pro-
pensity at T2 (3=0.10, t,,=0.94, p=.35).

In line with Weinstein, et al. (2009), we additionally con-
ducted a mediation test following the logic proposed by
Kenny and colleagues (Baron & Kenny, 1986; Kenny, Kashy,
& Bolger, 1998). This logic involves a statistically signifi-
cant reduction in the strength of a relation after the medi-
ator has been included. When the non-significant image
type and the unanticipated immersion effect were again
excluded from the statistical model (see Fig. 1), connected-
ness to nature mediated the interaction of image type and
immersion (F, ,,,=38.81, p<.001, 1)*=30.3%). There was (a) a

2,172

In order to reduce multicollinearity between the interactions and
their components in our research, we mean-centered immersion
before computing the interaction between immersion and image

type.
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significant effect on prosocial propensity at T2 from the in-
teraction of image type and immersion—when not correct-
ed for the mediator (i.e., connectedness to nature; 3=0.18,
t,=2.08, p<.05); (b) a positive association between the im-
age-type-immersion-interaction and connectedness to na-
ture (3=0.20, t,=2.68, p<.01); and (c) a positive association
between participants' connectedness to nature and proso-
cial propensity at T2 (3=0.60, t,,,=8.46, p<.001). (d) Finally,
when corrected for the mediator (i.e., connectedness to na-
ture), the effect on prosocial propensity at T2 from the in-
teraction of image type and immersion was no longer sig-
nificant (3=0.05, t,_,=0.73, p=47). A Sobel test confirmed
the significance of the decrease in the effect of the interac-
tion between image type and immersion on prosocial pro-
pensity at T2 when controlling for connectedness to nature
(z=-2.56, p<.05).

Confounding Factor Hypothesis

As we had expected (see Fig. 2), prosocial propensity at
T1 (before the intervention) was linearly related to self-
reported compliance with the immersion instructions
(p=0.23, t,,,=3.04, p<.01). And given the high level of
convergent validity between the two propensity mea-
sures as reflected in a correlation of r=.82, people's pro-
social propensity at T2 (after the intervention) was also
linearly related to self-reported compliance with the
immersion instructions (3=0.25, t,,=3.36, p<.01). With
increasing levels of prosocial propensity before and
after the intervention, participants claimed that they
immersed themselves in the images to greater degrees,
regardless of the type of image.

Given that the instructions had said to watch the
entire presentation, the time that participants actual-
ly spent looking at the six images (excluding partici-
pants with implausibly excessive inspection times of
>10min.)’ provided another, more objective measure of
how diligently participants followed the immersion in-
structions. Compliance here basically meant that par-
ticipants did not fast forward through the presentation.
Similar to what we found for self-reported immersion,
participants with higher prosocial propensity levels at
T1 looked at images for longer periods of time (regard-
less of image type; $=0.16, t_,=2.12, p<.05). After we
excluded eight participants with implausibly excessive
inspection times, the effect remained statistically unaf-
fected and simply appeared a bit more pronounced in a
mere descriptive sense (3=0.22, ¢, ,=2.90, p<.01). This
time, however, the relation with actual inspection times
held exclusively for prosocial propensity at T1.

The inspection-time effect on prosocial propensity
at T2 was statistically non-significant ($=0.06, t.,=0.81,
p=.42) and remained non-significant after exclud-
ing participants with implausibly excessive inspection

®*Due to the fact that some participants answered the questionnaires
in their homes, we were unable to oversee all our participants.

times (3=0.11, t,,=1.43, p=.15). Specifically, we even
found that the length of time spent paying attention to
urban images was significantly correlated with proso-
cial propensity at T1 (r=0.26, p=.02), whereas the length
of time spent paying attention to images of nature was
not (r=0.02, p=.83). In contrast to prosocial propensity
at T1, the length of time spent paying attention to ur-
ban images (r=.16, p=.14) or images of nature (r=-.07,
p=.49) was not significantly related to prosocial propen-
sity at T2.

In contrast to the self-reports on immersion, when
we considered the actual inspection times, we found
that participants who had a more pronounced inclina-
tion to help others before we started our intervention
(i.e., prosocial propensity at T1) complied better with
our instructions to immerse themselves regardless of
image type. This finding obviously held even for urban
images, despite the fact that images of nature are known
for their tendency to spontaneously hold people's atten-
tion to a somewhat greater degree (see Hartig, Korpela,
Evans, & Gérling, 1997). As such, these differential find-
ings for the T1 measure before the intervention and the
T2 measure after the intervention support the differen-
tial sensitivity and, thus, the formal distinctiveness of
the two prosocial propensity measures in our research.

Moreover, participants' prosocial propensity at T1
was significantly correlated with their prosocial pro-
pensity at T2 (r=.82, p<.001; see Fig. 2). Remember that
a person's prosocial propensity was estimated before
the intervention at T1 as a logit score on the GEB mea-
sure. After the intervention at T2, prosocial propensi-
ty was estimated as a second-order factor score derived
from the common variance of four indicators [i.e., GEB,
SVO, CA, including a person's overt donation (OD); see
Table 2].

The various results so far speak of prosocial propen-
sity as representing a confounding third variable, i.e., a
variable that is correlated with one of the two indepen-
dent variables as well as with the dependent variable
(see Fig. 2). The correlation between the confounding
factor and the dependent variable was not much of a
surprise as the two represent a single concept (also see
Table 1): people's inclination to act prosocially (although
measured with different content and by employing dif-
ferent measurement models for the two instruments).
However, the correlation between the confounding fac-
tor and immersion (one of the independent variables)
was, by contrast, a genuine empirical test.

Predictably, we found support for our main hypothe-
sis depicted in Fig. 2. When controlling for people's proso-
cial propensity levels at T1, the overall model—involving
image type, immersion, the interaction between image
type and immersion, and prosocial propensity at T1—
significantly accounted for people's prosocial propensity
at T2 (F, , ,=86.07, p<.001, *=67.1%). However, none of

4,169
the three specific effects maintained significance: the in-
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teraction (3=0.02, t,,,=0.42, p=.67), immersion (3=0.07,
t =144, p=.15), or image type (3=-0.01, ,=-0.16,
p=.87). Only people's prosocial propensity at T1 signifi-
cantly accounted for prosocial propensity at T2 (3=0.80,
t,,=17.46, p<.001).

With regard to Weinstein, et al.’s (2009) second core
finding in which connectedness to nature mediated
the interaction between images of nature and immer-
sion, we also found that the effect of the interaction be-
tween images of nature and immersion on connected-
ness was attenuated by people's prosocial propensity at
T1. When controlling for prosocial propensity, the in-
teraction between image type and immersion decreased
to a non-significant effect on connectedness to nature
(from (=020, t,,=2.68, p<.01, to $=0.14, t_,=1.93,
p=.06). Obviously, people immerse themselves in imag-
es of nature to greater or lesser degrees because of their
differential compliance with immersion requests. Nev-
ertheless, with an increasing connectedness to nature,
participants immerse themselves in images of nature to
a greater degree, or at least they claim to be immersing
themselves (r=.48, p<.001). No such relation was found
for urban images (r=.09, p=.43).

Discussion

This study tested the hypothesis that inter-individ-
ual differences in a person's propensity to act proso-
cially can compromise psychological research, partic-
ularly research on helping and helpfulness. Whereas
we were able to replicate Weinstein, ef al.’s (2009) core
finding (i.e., the interaction between immersion and
image type), we did not replicate the effect of image
type. Rather, we found that, regardless of image type,
the degree of immersion accounted for people's pro-
social propensity at T2. In other words, the immersion
effect turned out to be unconditional and, thus, even
more comprehensive than what we had originally sus-
pected. Jointly, the unexpected immersion effect and—
when tested exclusively—the anticipated interaction
between immersion and image type provide illustrative
evidence for the suspected spurious causal effect that
arises when research participants differ substantially in
their readiness to help others.

As anticipated, a confounding third variable (i.e.,
prosocial propensity) was substantively correlated with
one of the two independent variables (i.e., the extent of
immersion). This association was $=0.23, when mea-
sured by self-reports of immersion, and 3=0.16 or 0.22,
when measured by inspection times (with or without
implausible values, respectively). Participants with
higher prosocial propensity levels looked for longer
periods of time at images regardless of image type (in-
cluding the comparatively less appealing urban images;
cf. Hartig, et al., 1997), and they also acknowledged that
their immersion was comparatively more intense.

Again, as anticipated, when we controlled for peo-
ple's prosocial propensity measured before the inter-
vention, the immersion effect and the interaction effect,
when tested exclusively, essentially disappeared. Evi-
dently, people's prosocial propensity can be held statis-
tically accountable for either the immersion effect or the
interaction effect in our research. Thus, we continue to
propose the general hypothesis that the more prosocial
people are, the more closely they will adhere to experi-
menters’ instructions and the more diligently they will
execute requests, possibly including the exaggeration of
self-reports on the extent of their immersion.

The present findings also suggest that the existence
of the image effect that Weinstein, et al. (2009) report-
ed should be questioned. Compared with Weinstein,
et al’s study, for which the power was approximately
0.50, the present study had superior statistical power
of 0.77, which is close to the conventional standard of
0.80. With this superior power, we had a better chance
of detecting even small effects (for more details on pow-
er analyses, see Faul, Erdfelder, Buchner, & Lang, 2009).
Thus, our failure to find an image-type effect was pre-
sumably not due to a lack of power. Our non-significant
finding rather indicates that the image-type effect that
Weinstein, et al. reported with North American students
might not generalize to other samples. Thus, it appears
that delving into images of nature does not generally in-
stigate more benevolence and prosocial behavior.

Alternatively, the image-type effect could have been
attenuated in our research because of the particulars of
the connectedness to nature measure that we used. Our
measure of 40 items was longer than the one used in
Weinstein, et al. (2009; 14 items). Our measure also fo-
cused primarily on past behavior and customs rather
than on impressions at the particular moment of the as-
sessment. This diversion from the actual situation could
have weakened the influence of the presented imag-
es. At the very least and again, our failure to replicate
Weinstein, et al.’s image-type effect leaves its universal
validity dubious.

We were able to support our contention that the T2
criterion and the T1 covariate were measures of a single
concept: the prosocial propensity of individuals. A cor-
relation coefficient between prosocial propensity before
and after the intervention as high as r=.82, in combina-
tion with a reliability coefficient of a comparable mag-
nitude (i.e., rel=.79; see Table 1), indicates that the two
measures represent the same concept (see Campbell &
Fiske, 1959). Despite their expected convergent validity,
the two measures were nevertheless sensitive to experi-
mental influences that were apparent in some differen-
tial findings with the two estimates of the extent of im-
mersion (i.e., measured with self-reports and inspection
times).

As the two measures (i.e., the criterion and the co-
variate in our research) were formally distinct, their con-
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vergence is not trivial from a methodological point of
view. The T1 propensity measure consisted exclusively
of self-reported ecological behavior items (i.e., no items
referred directly to prosocial behavior). The T2 propen-
sity measure, by contrast, involved, in addition to self-
reported ecological behavior items, several instruments
specifically designed to measure people's inclination to
act prosocially. Also included in the T2 measure was a
measure of real, overt helping performance. With an
overlap of only six out of 64 ecological behaviors, the T2
criterion and the T1 covariate consisted of largely inde-
pendent sets of items.

Moreover, the inclusion of ecological behavior in
a more comprehensive prosocial propensity measure
showed its expected convergence with other commonly
used prosocial propensity measures—including the one
used by Weinstein, et al. (2009). Hence, our finding rep-
licated previous research in which the same or rather
similar self-report measures of past ecological behavior
provided substantial overlap with prosocial behavior
(see Kaiser, 1998; Kaiser & Byrka, 2011) and with gen-
eral cooperativeness or helpfulness (see Hilbig, et al.,
2013).

Two features of this study can be criticized. The
first shortcoming is our clustered convenience sample,
which could be considered an oversampling of persons
who potentially represented the two extremes of the in-
clination in question. Whereas samples consisting of
oversampled extremes carry the risk of artificially exag-
gerating the strengths of effects, convenience samples,
by contrast, can create non-generalizable findings.

The second shortcoming is that the present study
was not an exact replication of Weinstein, et al.’s (2009)
research. Specifically, our measures of the dependent
variable (i.e., people's prosocial propensity) and the pre-
sumed mediator (i.e., people's connectedness to nature)
differed from those used in Weinstein, et al.'s experi-
ment. Because our goal was to pose an evidence-based
generic challenge to certain findings from research on
helping, an exact replication was not critical for meet-
ing our objective. We believe that our study remains a
tentative empirical illustration of our presumption that
people's prosocial propensity might represent a con-
founding factor that deserves further exploration.

Asking participants with differential propensities
to act prosocially may result in spurious findings and
flawed conclusions about experimental effects if partic-
ipants end up exaggerating their self-reports, adhering
to instructions, or complying with commissions differ-
entially. To avoid compromising the internal and exter-
nal validity of psychological experiments, a change in
the research practice of asking participants to adhere to
instructions or provide self-reports (both potential pro-
social performances) might be necessary: The first stage
of such change would be for researchers to control for
individual differences in people's prosocial propensity.
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Appendix

15 Newly Developed Ecological Behavior Items

. Before I leave for holidays, I turn off the fridge.™

. T replace burnt-out light bulbs with energy-saving bulbs.™
. I own an uplighter for illumination.™

.Thave activated the power-management feature on my computer.™

. I use a water kettle.™

. I discuss energy-saving issues with friends and acquaintances.

O 00 N O U B W N =

. When cooking, I put lids on the pots.

10. After charging my mobile phone, I leave the charger plugged in to the socket.

11. I wait until I have a full load before starting the dishwasher.
12. I let hot food cool down before putting it in the fridge.

13.1 turn the lights off when I leave a room.

14.1 am a vegetarian.

15. T invested in the thermal insulation of my flat or house.

. When I take a break for more than 10min., I turn off my computer screen.™

. I defrost my fridge whenever there is a layer of ice in the freezer compartment.™

Note

TBehavior items in the T1 version of the measure. The other behavior items were in the T2 version of the measure. Items

in italics represent unecological activities. Such behavior items were reverse-coded.
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