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Abstract

Downstream indirect reciprocity (DIR) is a behavior taking the form of a reaction to an individual’s kindness or reluctance
towards a third party. The literature shows that the concept of DIR may be understood in many different systems of assessing an
individual’s social exchange, retributive justice, religious belief systems, rudimentary moral systems, and general philosophical
treatment, as well as from a natural selection and evolutionary approach. Given the importance of an empirically based exam-
ination of DIR, the aim of the current research carried out through Studies 1-5 was fourfold: (a) develop a reliable and
psychometrically sound Downstream Indirect Reciprocity Scale (DIRS); (b) establish and examine the factor structure of the
DIRS and its statistical properties, using exploratory factor analysis (EFA) (Study 1); (c) assess the relationship between the
observed measures and latency factor of DIR through confirmatory factor analysis (CFA) (Studies 2—5); (d) measure the internal
consistency and nomological validity (Studies 2—5). Although the first assumption consisted in constructing a questionnaire that
would measure both positive and negative aspects of downstream reciprocity, the outcomes of the EFA and CFA confirmed the
final version of the scale that assesses only the positive dimension of DIR (Positive Downstream Indirect Reciprocity Scale;
PoDIRS-6). In fact, the EFA showed the one factor structure of the new measure, and the findings of the CFAs indicated that it
meets the criteria for good fit. All of the analyses conducted defined a preliminary nomological network of convergent constructs
(gratitude, life satisfaction, religiosity, and moral concerns). The PoDIRS-6 is the first scale designed to assess a set of ideas that
are expressed in the belief that an individual who has done something good might get help from other people in the future. It is
encouraged that a questionnaire be developed which will measure the belief that human actions can be punished or reproved
when they are negative and morally bad (Negative Downstream Indirect Reciprocity Scale; NeDIRS).

Keywords Positive downstream indirect reciprocity - Gratitude - Life satisfaction - Religiosity - Morality - Psychological
assessment

The events of everyday life indicate that everything related to
human existence—even if we are not fully aware of it—is
connected not only with direct reciprocity (you-I, I-you) but
also with downstream indirect reciprocity (DIR; you-other, I-
you) (Nowak and Highfield 2011). In its simplest form, DIR
follows the pattern of “I scratch your back and someone else
will scratch mine” (Nowak and Sigmund 2005). It is based on
the principle that the generosity or wickedness we have
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displayed towards others in the past will return to us in the
form of kindness or disrespect from third parties who were not
involved in the original interaction (Szczesniak 2018).
Although the literature related to DIR has been reviewed, we
are unaware of any published studies that have directly
assessed the topic of DIR within the field of psychology and
have presented a measurement method regarding this concept.
There are only a few questionnaires that measure the direct
type of reciprocity: The Personal Norm of Reciprocity, which
assesses individual differences in the internalized norm of
direct reciprocity (Perugini et al. 2002), and The Norm of
Reciprocity Scale (Wu et al. 2006).

Given the significance of downstream reciprocity in human
life, the purpose of the current study was to offer a preliminary
theoretical analysis of DIR, and to present the development of
a reliable and psychometrically sound scale assessing DIR. In
the introductory part of the paper, we provide an overview of
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previous works on DIR in the context of social exchange,
retributive justice, religious belief systems, rudimentary moral
systems, and general philosophical treatment, as well as DIR
viewed from a natural selection and evolutionary approach.
Study 1 presents the process of development of a new scale.
Study 2 shows the assessment of downstream reciprocity
through confirmatory factor analysis. Moreover, the analyses
included in the Studies 2—5 display the results of empirical
research regarding the potential correlates and predictors of
DIR. Due to the lack of Polish adaptations of scales that mea-
sure belief in a just world, the concept which conceptually
seems to be the closest to DIR, we suggest a preliminary set
of nomological variables: gratitude, life satisfaction, religios-
ity, and moral concerns. Gratitude is one of the most frequent-
ly mentioned variables in the context of DIR. According to
some studies (Algoe et al. 2008), it creates and strengthens
social bonds among kin and nonkin. Moreover, neural re-
searchers highlight that both a positive reputation in DIR
and gratitude activate the same brain region, the dorsal
precuneus (Kyeong et al. 2017; Liao 2016). Since DIR in its
positive and negative forms contributes to the well-being of
others, it can be hypothesized that it may be related to the life
satisfaction of a reciprocating person, as well. There is some
evidence (Caprara and Steca 2005) that actions that benefit
others, through sharing, helping, or cooperation directly influ-
ence the life satisfaction of benefactors. Another variable that
may be interconnected with DIR is religiosity. Gervais and
Norenzayan (2012) report that religious people declare greater
‘public self-awareness.’ Irons (1996) observes that religion is
one of the means of communicating the duties that serve as the
mechanism for establishing indirect reciprocity. Finally, DIR
may correlate with some measures of morality. In fact,
Alexander (1986) considers systems of indirect reciprocity
as moral systems since both the rewards and punishments
come from individuals other than the actual recipients of the
beneficence or harm.

Introduction

A review of the relevant literature reveals that there is no
unanimous way of looking at DIR. One of the most pertinent
perspectives implies a social exchange theory that captures
reciprocal activity in a broad sense. According to this view-
point, DIR is a behavior taking the form of a reaction to an
individual’s kindness or reluctance towards a third party. Its
nature is accurately illustrated by the following idiomatic ex-
pression: “I’ll scratch your back if you scratch someone
else’s.” On the one hand, the discussed kind of reciprocity
assumes that the person who in the past gave somebody else
a hand is more likely to receive support from others in the
future (Rockenbach and Milinski 2006). Conversely, some-
body that did harm may meet in the future with a negative
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action of somebody else. This results from the fact that indi-
viduals living in a society are subject to a cyclical exchange of
good and bad things between both friends and strangers.
Within these relationships, they receive rewards, take advan-
tages, and are punished—not only in the circle of their closest
friends, but also in the wider communities in which they have
not helped or hurt anyone.

Another way of defining and explaining DIR is by the
mechanism of natural selection, as indirect reciprocity may
contribute to helpful behaviors towards people with good rep-
utations (Nowak and Sigmund 2005). Scientists, by using
models of mathematical calculations, noted that the support
provided to an observed person who helps somebody else is
greater when the observer’s knowledge about the helper is
large enough (Yoeli et al. 2013). This knowledge may come
from one’s own observations or from information obtained
from other people (gossip). Studies on direct reciprocity
(Burger et al. 1997; Ma et al. 2017) indicate that people are
frequently kind to those who are friendly towards them.
Similarly, the relationship can be extended onto a third party.
People treat those who are friendly towards others with greater
kindness (Rockenbach and Milinski 2006).

DIR can also be considered within the wider context of an
evolutionary approach. For example, Dawkins (1976) pro-
poses an alternative attempt to explain why people help those
who support others. The author claims that supporting a per-
son who has earlier helped somebody else may be justified by
the ‘green-beard’ effect. According to this theory, the owner
of a specific gene, for example connected with the tendency to
help others, may recognize their own characteristic feature in
other people regardless of the actual relationship between
them. Depending on whether the observed person has such a
feature, the carrier of the attribute of altruism will behave
appropriately towards them. In the case of an action beneficial
to another person, they will behave similarly towards the help-
er. In the case of a hostile behavior, they are likely to react in
the same way. The decision is based on the ability to identify
typical attributes of the altruistic gene in other people, to help
them. An individual not manifesting the desired characteristic
features will be deprived of support, as they do not provide it.
Currently, we do not have data that would allow us to verify
whether DIR is simply an expression of the green-beard gene
or not. We postulate to discuss DIR as a potential phenotypic
expression of a selfish gene.

Negative downstream reciprocity applied in the form of a
castigation for injustice or harm caused to other people can be
explained by dynamics called “altruistic punishment” (de
Quervain et al. 2004). Its mechanism consists of bringing to
justice the person behaving in a selfish, antisocial, exploitative
or non-cooperative way. The aim of the punishment is to
cause a change in their behavior in the future. The individual
doing the punishing does it for the sake of others, without any
real benefit for themselves (Karbowski 2011). In empirical
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studies, Fehr and Fischbacher (2003) noted that more than 2/3
of respondents not participating in the exchange of good
deeds, while observing behaviors towards other members of
the group that were inconsistent with social norms, decided to
punish the dishonest players despite the fact that the abuse did
not affect them personally. Thus, altruistic punishment consti-
tutes a key mechanism underlying the development and main-
tenance of cooperativeness (Niesta Kayser et al. 2011).

In the context of altruistic punishment, the occurrence of
DIR can be also connected with the belief in a just world and
the general idea that people receive exactly what they deserve
(Kulow and Kramer 2016). Although some researchers main-
tain that the motivation for engaging in altruistic punishment
may be related to the expectation of benefits deriving from the
future interaction partners of the punisher (Fehr and
Fischbacher 2003; de Quervain et al. 2004), other investigators
suggest that the desire to punish may be driven by individuals’
personal reactions to injustice (de Quervain et al. 2004; Kulow
and Kramer 2016). For instance, Niesta Kayser et al. (2011)
found that outraged observers of unfair behavior risked
punishing or stopping a transgressor despite not being person-
ally affected by the injustice. Belief in a just world expresses
itself in the credence that our previous deeds result in what is
actually experienced: “I deserved it” or “T am the one to blame”
for my current situation. Success results from hard work, and
failure equates to a lack of it. People are motivated to maintain
their belief in a just world as it gives them stability and mean-
ing in life. In this sense, belief in the existence of a just world is
only a tendency to give meaning to the events of the “righ-
teous.” People assume that the world is fair, which makes them
interpret events according to the principle of self-fulfilling
prophecy: “someone deserved something” or “it had to end
like this.” However, the DIR concept goes beyond the cogni-
tive aspect of beliefs justifying previous events, and points to
the occurrence (having the nature of cause-and-effect) of indi-
rectly rewarding and punishing behaviors within interpersonal
relations. Therefore, the perception that the world is fair should
rather be seen as an explanatory mechanism for DIR, and not
as an alternative or an identical concept. The mechanism of
altruistic punishment is an element of a range of behaviors that
fall within the scope of the mechanism of DIR. According to
the concept of altruistic punishment, an individual who pun-
ishes members of the community for their lack of an orienta-
tion to cooperate, does it for the good of others and does not
receive from this intervention any direct benefit apart from the
security that each member maintains the rules of behavior,
consistent with the initially adopted standards. In the case of
DIR mechanisms, it should be emphasized that they are not
limited to the condition of altruistic punishment. The DIR con-
cept places altruistic help and altruistic punishment on a com-
mon axis of behavior, which is motivated internally.

Apart from an evolutionary framework, DIR may itself be
impacted by spirituality and religion (Dai et al. 2018). Several

authors (Norenzayan and Shariff 2008; Bennett and Einolf
2017) underline that the sacred texts of all major religions play
a remarkably important role in promoting the prosocial norms
that encourage aiding strangers, often at a personal cost.
Although studies concerning DIR are connected mainly to
the concept of karma, which represents a form of spirituality,
and in traditional Hindu religions is thought to be part of the
universal and cosmic law of cause-and-effect (McClelland
2010), the idea of indirect reciprocity is present in the content
of Western religious teaching, as well: “For in the same way
you judge others, you will be judged, and with the measure
you use, it will be measured to you,” Matthew 7.2, which
means that we reap what we sow. Moreover, Blogowska and
Saroglou (2011) report that religiosity is related to: prosocial
values, moral behaviors, rituals, need for an ordered universe,
and just-world beliefs. Religious people tend to undertake
prosocial behaviors towards those who are in need but not
towards observed targets who threaten traditional values.
Similarly, Stavrova and Siegers (2014) note that religious in-
dividuals show prosocial actions as their Divinity awards
kindness, and turn hostile and vengeful when their God
approves aggression and revenge. Bushman et al. (2007) ex-
plain such behavioral tendencies through identification and
justification of increasing aggression. Although the concept
of karma and of DIR share some similarities, as both behav-
iors can be initiated by an individual because of positive or
negative motives, they are different. Karma is a planned action
and long-term orientation but does not refer directly to the
result of the action itself. In karma, the most important role
is played by the intention, not the consequence. Unlike karma,
DIR-specific behaviors are effect-oriented (helping or
harming the other person) to achieve a specific outcome.
Moreover, the concept of karma is deprived of fatalism. For
example, the negative effects of one’s own actions, which
might bring harmful consequences in the present or in a future
incarnation (Kopalle et al. 2010), can be overcome by blurring
them with actions that bear the marks of good. Instead, the
DIR concept assumes the “inevitability” of the return of a
good deed done, and the same being true that a person’s evil
will return to them. In DIR, good and bad acts do not add up.
Finally, the different schools of Hinduism differ with each
other in relation to whether karma is dependent on the will
of the supreme god or deity, or not. DIR does not assume the
participation of deities. Mediating factors characteristic of
DIR are the internal dispositions of the individual (gratitude,
sense of justice) and the dynamics of the interpersonal
relationships.

DIR can also be seen in the context of a moral system
(Alexander 1986, 1987) since it is closely related to the devel-
opment of human morality (Righi and Takécs 2018). Because
indirect reciprocity is grounded in reputation and judging
whether a person deserves to be helped (i.e., a view on what
is assessed “good” or “right”) or not (i.e., a view on what is
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assessed “bad” or “wrong”), DIR may be interpreted as a
rudimentary form of moral system (Uchida and Sigmund
2010). Individuals evaluate others’ actions as good or bad
even if they are not immediately influenced by them. Righi
and Takacs (2018) point out that a conceptualization of indi-
rect reciprocity can take different forms: “Give and you shall
be given,” “Pay back the community the help you have re-
ceived,” “Do unto others as you would have others do unto
you,” “Treat others as you would be treated.” Consequently,
indirect reciprocity is related to the Golden Rule, as the former
drives trustworthiness and the latter is a means to judge trust-
worthy behavior (Boser 2014). Within this framework, down-
stream reciprocity is undoubtedly related to gratitude. When a
person witnesses somebody else maintain the highest moral
standards through helping another, often beyond the ‘call of
duty’ (Ma et al. 2017), they possibly will experience moral
elevation that, in turn, may translate into gratitude towards the
helper. As Pohling et al. (2017) observe, the moral emotion of
gratitude is not only a response to perceiving virtuous deeds of
others but promotes downstream reciprocity, as well.

Finally, Hoffman et al. (2015, p. 1730) find a negative form
of indirect reciprocity related to the Categorical Imperative by
Kant: “Act in such a way that you treat humanity (...) never
merely as a means to an end, but always at the same time as an
end.” Daily life experience shows that people often feel moral
disgust towards those who use or manipulate others because
they are likely to mistreat their colleagues when convenient,
even if, presently, the relationship is mutually beneficial.

Moreover, different empirical studies (Wenzel and Okimoto
2016; Osgood 2017) show that assessment rules
implementing punitive justice—to assist those who help the
good, and to not help those who do not assist the good—hark
back to, among other sources, Immanuel Kant’s rule “choose
that action which would, if also taken by similarly motivated
others, result in a good outcome” (Hoffman et al. 2015).

On the basis of the theoretical premises discussed so far,
the construct of DIR, assumed in the development of a short,
self-reported scale, is grounded in a rudimentary moral system
and gratitude, the religiously anchored belief system, and re-
tributive justice as its secular equivalent. Accordingly, DIR
reflects a belief that human actions can be rewarded and com-
pensated in the future by a third person or fate when they are
positive and morally good, and can be punished or reproved
when they are negative and morally bad. In the proposed
definition of the construct of DIR, some explicit aspects of
human beliefs are present. Firstly, the description differenti-
ates positive and negative forms of DIR. Secondly, there is a
clear reference to a “third” agent who awards a benefactor.
Thirdly, there is a temporal dimension of DIR. Indirect reci-
procity can be carried out in the future. Implicitly, the future
perspective can be near or far in time. The reciprocal response
depends on the circumstances and on the personal character-
istics of the “third” agent. Although the set of items presented
in Table 1 conflates both beliefs and behaviors related to DIR,
the main goal of the new scale was to measure beliefs rather
than actions since the behavioral component of DIR would be

Table 1 Output item pool of 20

statements after experts’ 1 Everything we give others in any form, will come back to us in time.
assessment 2 In helping others, we help ourselves, for whatever good we give out
completes the circle and comes back to us.

3 It’s easy for me to help others, because I often get support myself.
4 All good and bad things will come back in the future to the person who began them.
5 Hearing that someone is doing good things to others, I want to support this person.
6 I easily forgive people because I have experienced forgiveness many times.
7 When I see a person who is doing good to others, I feel like being good in the same way.
8 It is easy to be nice to a person who is kind to others.
9 Life is like an echo, we get back what we give.
10 The more we give, the more we are likely to get.
11 When someone does something bad to someone else, they deserve to be punished.
12 When we help somebody, somebody else will help us.
13 Whatever I do, it will come back one way or another.
14 It is easy to be kind to a person who behaves in a pleasant way towards other people.
15 It is worth being good towards others because it will come back to us sooner or later.
16 When I see a person doing bad things to others, I would like to punish them for it.
17 Bad things will come back to those who do harm to others.
18 Good done to somebody else comes back all of a sudden, sometimes even stronger.
19 Good done to others always comes back.
20 Bad things come back like waves; when they are pushed off the shore,

they come back twice as strong.
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better measured experimentally. From an empirical point of
view, we opted for a single-factor structure of DIR or at a
maximum, for a two-factor solution, taking into account pri-
marily the beliefs around downstream reciprocity. The con-
struction of a multidimensional questionnaire can be advanced
after validating a short questionnaire that measures one of the
aspects of DIR.

Overview of the Present Research

Given the importance of empirically based examination of
downstream indirect reciprocity, the aim of the current re-
search carried out through Studies 1-5 was fourfold: (a) de-
velop a reliable and psychometrically sound scale to measure
some aspects of DIR; (b) establish and examine the factor
structure of the new scale and its statistical properties, using
exploratory factor analysis (EFA) (Study 1); (c) assess the
relationship between the observed measures and the latency
factor of DIR through confirmatory factor analysis (CFA)
(Studies 2-5); and (d) assess the internal consistency and no-
mological validity (Peter 1981) (Studies 2-5).

With reference to validity based on relationships with other
variables, we assumed that some psychological factors may
enter into relations with DIR. Based on the theoretical prereq-
uisites in the literature, gratitude, life satisfaction, religiosity,
and moral concerns have been selected to develop a prelimi-
nary nomological network of interrelationships between indi-
rect reciprocity in its downstream form (Cronbach and Meehl
1955). These variables can be considered as convergent com-
ponents within a hypothesized network. We expected that
they might concur and relate reasonably well with DIR, as
they measure rather similar constructs. It is important to note
that a belief in a just world would be an important variable to
include in the nomological network of DIR since it was found
to moderate the nature of a reciprocal response to an unsolic-
ited gift (Edlund et al. 2007). However, there is no Polish
adaptation of any questionnaire regarding belief in a just
world. Therefore, we included the Moral Foundations
Questionnaire (MFQ) with Fairness/Cheating as one of the
closest factors in meaning to belief in a just world.

More precisely, in Study 2, besides CFA, we explored the
association of the new scale with gratitude, which is usually seen
as a social emotion or personal predisposition motivating people
to undertake prosocial actions (McCullough et al. 2001), and
with life satisfaction. Although most scientists perceive gratitude
as a motivator of upstream indirect reciprocity (Nowak and
Sigmund 1998a, 1998b; McCullough et al. 2001; Nowak and
Sigmund 2005; Nowak and Roch 2007; Chang et al. 2012; Ma
et al. 2017), there are grounds to assume that it also plays an
important role in its downstream form. Chang et al. (2012), for
example, note that gratitude leads to three forms of reciprocity:
direct, upstream, and downstream. In turn, Ma et al. (2017)

emphasize that the relation between gratitude and prosocial
behaviors is even stronger in the case of downstream than
upstream reciprocity. If person A helps individual B, being
guided not only by their sense of duty, but also reaching
beyond it, it may boost moral observer C, who will be grateful
and willing to help person A. McAleer (2016) assumes third-
party gratitude to be the observer’s reaction to the kindness and
respect shown by the observed person to a stranger. The above-
listed intuitions and experimental studies concerning gratitude as
a motivating element to prosocial behavior allow us to assume
that H1: Gratitude correlates positively with the sense of DIR.
We used invariance analysis to assess the psychometric equiva-
lence of DIRS’s factor structure across genders through the com-
bination of configural, metric, and scalar invariance, considered
necessary to compare scores across groups (Milfont and Fischer
2010). The rationale behind this choice was based mainly on the
previous studies which showed differences in the experience and
expression of emotions between men and women (Kashdan et al.
2009). The meta-analysis investigation of gender differences in
the 24 VIA character strengths, based on 65 samples (Heintz
et al. 2017), yielded significant differences between females
and males. Women scored higher than men in gratitude,
appreciation of beauty, kindness, love, and excellence.
Similarly, Cox and Deck (2006) found that generosity and reci-
procity were significantly higher in women than in men.
However, in other studies (Dittrich 2015) men exhibited not only
more trust, but also more reciprocating behavior. Therefore,
some differences between women and men in DIR can be
expected.

DIR can also be related positively to life satisfaction, al-
though at first sight, they do not seem to have a lot in common.
Their relationship seems to be pertinent to measure possible
correlates of DIR, as Correia et al. (2009) found empirical
evidence that belief in a just world, which lies at the roots of
reciprocal behaviors, leads to well-being, and vice versa.
Other studies reveal that this belief co-occurs with the sense
of one’s own happiness (Dalbert 2001; Lucas et al. 2013).
Being aware that people in our society comply with norms,
and if they do not comply, they deserve an appropriate pun-
ishment, strengthens the sense of trust, hope and belief in the
future in individuals (Lerner 1980). The abovementioned ele-
ments constitute essential indicators of satisfaction because
well-grounded trust and optimism in the context of everyday
challenges contribute to a greater sense of fulfilment.
Furthermore, social relationships described as equality
matching (Fiske 1992), based on a balanced exchange be-
tween people, boost the sense of well-being (Kim and Kim
2003) and happiness. Therefore, in the context of the earlier
findings, it can be assumed that H2: DIR will correlate posi-
tively with life satisfaction.

In Study 3 and Study 4, we conducted an analysis between
DIR and religiosity, which seems to be another factor,
representing the preliminary group of nomological
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components bounded positively with DIR. Tullberg (2004,
2012) noticed that many moral systems indicate being an al-
truist as beneficial. Religions usually assure their followers
that there is eternal life or reincarnation, expressing a relation
model typical for DIR: When A helps B, later C (God or god)
will reward every good deed in a way commensurate to their
nature. This compensation is called a “metaphysical reward.”
At the same time, the faithful are also warned against negative
behaviors because they may result in a “metaphysical punish-
ment.” A’s action harmful to B may cause a punishment im-
posed by C (God or god). Nordin (2015) adds that the belief in
a divine or human warning has a communicative function as a
way to increase cooperation in the community. People who do
not cooperate with others or do not reward them for good
deeds, even if they do not receive any benefits directly, expose
themselves to stigmatization and ostracism in their communi-
ties. This leads to a sense of social isolation and loneliness.
Therefore, it can be assumed that H3: Religiosity correlates
positively with DIR.

In Study 5, we analyzed the relationship between DIR and
moral concerns. This choice was based on the premise (Righi
and Takacs 2018) that indirect reciprocity is particularly per-
tinent to questions of human morality, and related to its devel-
opment. The mechanisms of rewarding for good deeds and
punishing for bad ones might coexist with five moral concerns
of Moral Foundations Theory (Graham et al. 2013): 1) the
adaptive challenge for caring and protecting that is character-
istic of the care/harm foundation; 2) the sensitiveness to evi-
dence of cheating and cooperation that is specific to fairness/
cheating and reminiscent of the concept of justice; 3) the abil-
ity to form cohesive coalitions based on trust, obligations, and
compromise that distinguishes the loyalty/betrayal domain; 4)
the capacity to live in and build hierarchical social groups;
respect relational chains of authority; 5) the ability to make
decisions grounded not only in the sensory properties, but
primarily in the virtues of temperance and chastity.
Although all five components of Moral Foundations Theory
theoretically relate to DIR, the second moral concern seems
specifically important in the context of downstream reciproc-
ity since fairness is a source of social obligation (Janoft-
Bulman and Carnes 2013). Because of this association, we
chose all five moral concerns as factors with predictive power
for DIR. One the basis of these premises, we assumed that H4:
All moral concerns will result in positive correlations with the
sense of DIR.

Study 1
Development of Original Item Pool

In the first study, after delineating (Boateng et al. 2018) DIR
as a belief that human actions can be rewarded and
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compensated in the future by a third person or fate when they
are positive and morally good, and can be punished or re-
proved when they are negative and morally bad, we generated
a pool of twenty-eight statements which hypothetically were
to constitute the core of the scale for the measurement of DIR.
We respected the recommendation that the original pool of
items should be at least twice as long as the desired final scale
(Schinka et al. 2012). In respect to the form of the items, we
tried to capture in a simple and unambiguous way (Schinka
etal. 2012) the main characteristics of DIR: the return of good
or bad deeds, and the third-party response. No reverse-scored
items were included for two reasons. First, we followed one of
the principal guidelines for item development consisting in the
avoidance of negative formulations. Second, inverting items
by using an antonymic expression can create difficulties of
interpretation because the connotation of the item can alter
(Suarez-Alvarez et al. 2018).

The formulation of the set of items was developed through
a deductive approach (Boateng et al. 2018), based on the the-
oretical foundations from the literature review presented in the
first part of the paper. It was an a priori phase undertaken to
enhance content validity (Polit and Tatano Beck 2006)
through a conceptualization of DIR. Next, the relevance of
the items, their comprehensiveness and representativeness,
were examined through three experts’ assessments provided
by researchers familiar with the topic of indirect reciprocity (a
posteriori stage) (Yaghmaie 2003). The main criterion for the
experts to refine the measure was choosing only the best items
(Schinka et al. 2012) relevant to the DIR construct. Based on
the approach of average congruency percentage (Waltz et al.
2005), we identified which items were judged to be congruent,
taking as acceptable only those which scored at least .90. In a
few cases, the experts also made some modifications to the
word choices. We eliminated items based on the experts’ eval-
uations (Reich et al. 2018), reducing the pool to 20 items. The
first version of the questionnaire is presented in the Table 1.
The respondents evaluated each of twenty statements by using
multiple-choice answers on a 7-point Likert scale that ranges
from 1 =strongly disagree to 7 = strongly agree.

Although the remaining twenty proposed statements do not
mention the concept of a “third party”” and do not refer directly
to good or bad “reputation,” they are implied in the content of
some items (i.e.: “When I help somebody, somebody else will
help me” or “When someone does something bad to someone
else, they deserve to be punished”). Moreover, the time hori-
zon is also presumed and indicates the fact that the reply in the
form of an award or punishment may come in an unspecified
future (i.e.: “It is worth being good towards others because it
will come back to us sooner or later””). Therefore, it was as-
sumed that the new scale would help to study the idea of DIR,
expressed in the belief that a person who has done something
good in the past is more likely to receive support from other
people in the future. On the other hand, somebody that did
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harm might meet in the future with a negative behavior of
somebody else.

Participants

The study comprised 264 people (76.0% women, M, =26.92;
SD=11.07; 24% men, M,,=27.30; SD=11.94; p=0.795)
who were approached from a variety of channels and selected
by means of a non-probability convenience sampling proce-
dure. The participants were aged between 18 and 74. The
average age was approx. 25 (M =25.01; SD=11.83). The
sample was composed of young adults (80%; 18-39 years
old), the middle-aged (19%; 40—65 years old), and older
adults (1%; 66—74 years old). The group of younger respon-
dents consisted of undergraduate students from introductory
psychology, medicine, and national security courses who
were participating in partial fulfilment of a course research
requirement. The group of older adults included professionals
who had various levels of educational and work experience:
teachers, economists, doctors, accountants, managers, sol-
diers, lawyers, IT specialists, sole traders, and entrepreneurs.
All respondents were assured of the confidentiality of their
information and gave informed and written consent for their
participation in the study.

Procedure and Data Analysis

A preliminary data analysis was conducted to direct the suc-
cessive exploratory factor analysis. First, all the DIRS items
were screened for skewness and kurtosis to evaluate the nor-
mality of item distribution (Muthén and Kaplan 1985). We
assumed values less than +2 as a normal distribution
(George and Mallery 2014).

In order to control for potential common method variance
(CMV), we followed the strong recommendation by Williams
and colleagues (Williams and McGonagle 2016; Williams and
O’Boyle 2015) to use a CFA marker variable technique as a
procedural remedy for CMV. We chose self-esteem as a mark-
er variable since this psychological construct seems theoreti-
cally unrelated to DIR and should not correlate significantly
with indirect reciprocity.

Next, given the novel and exploratory character of the
DIRS, we considered it appropriate to use an EFA with a
one factor structure of the scale, as it was expected that the
items would be similar. Following a widely cited rule of
thumb (Nunnally 1978) that the subject-to-item ratio for an
EFA should now be lower than 10:1, we performed the EFA
with a maximum likelihood (ML) estimation (promax rota-
tion), with a subject-to-item ratio of 13:1. We confirmed that
the data were appropriate for this technique through the
Kaiser-Meyer-Olkin Measure of Sampling Adequacy used
as a factor retention method. However, because of the weak-
ness of the Kaiser criterion (Wood et al. 2015), a scree plot

was chosen due to its visual nature, and because it is typically
considered a good estimate of the ideal number of factors to
retain (Osborne 2014). The ML procedure, as an extraction
method, was selected based on the recommendation of
Fabrigar et al. (1999), who argue that if the data are normally
distributed, ML is the best solution. Next, we performed a
parallel analysis in SPSS through the use of the rawpar.sps
script developed by O’Connor (2000), which is considered
advantageous over the more classical approaches (Osborne
2014) and is believed to be the only method that formally
measures the probability that a factor or factors are due to a
chance (Wood et al. 2015). A Monte Carlo simulation with
1000 replications on randomly generated data was run to de-
termine the number of principal significant components to
retain for further analysis (Franklin et al. 1995). The rule un-
derlying the chosen factor/s imparts that factors corresponding
to actual eigenvalues should be greater than the parallel aver-
age random eigenvalues.

The present research project and all of the following studies
were approved by the Bioethics Committee of the Institute of
Psychology at the University of Szczecin (KB 12/2017). All
computational procedures were performed with the use of
IBM SPSS statistics package version 20 and IBM SPSS
AMOS 21.

Results

A review of the summary statistics showed an acceptable
range for the majority of items, and an abnormal distribution
in the case of four items which revealed higher and unsatis-
factory values of skewness or kurtosis. Thus, items 1, 3, 8, and
14 were excluded from subsequent analyses. In addition to
skewness and kurtosis, the mean, standard deviation, mini-
mum, and maximum values are presented in Table 2.

The results of a CFA marker variable technique used
through IBM SPSS AMOS 21 showed that the CMV de-
creased when self-esteem was included in the model. In fact,
the common variance based only on the items of DIR was
about 37%. After adding items of self-esteem (SES by
Rosenberg), the common variance was reduced to less than
1%. Since the basic assumption of this method is that a general
factor does account for a majority of the covariance among the
variables (Melas et al. 2011), the outcome suggests that com-
mon method bias was not an issue for the present study.

High Kaiser-Meyer-Olkin statistics (0.908) and a signifi-
cant probability level smaller than p <0.001 for the Bartlett’s
Test of Sphericity of all sixteen items indicated sufficient cor-
relations to proceed with factorial analysis (x2 =2906.332,
df'=120). The results confirm that the sample size was appro-
priate for factor analysis.

The pool of 16 remaining items was subjected to EFA with
maximum likelihood (ML) estimation (promax rotation).
Three components had eigenvalues greater that 1.0,
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Table 2  Descriptive statistics, skewness and kurtosis

Items Mean SD Min Max Skewness Kurtosis
DIR1 5.88 1.28 1 7 -1.53 2.53
DIR2 5.63 1.42 1 7 -1.21 1.25
DIR3 6.03 1.01 1 7 -1.36 2.85
DIR4 5.38 1.58 1 7 -0.92 0.18
DIR5 493 1.70 1 7 0.61 —0.64
DIR6 3.71 1.60 1 7 0.08 -0.90
DIR7 3.77 1.79 1 7 0.02 -1.19
DIR8 5.72 1.27 1 7 -1.45 2.72
DIR9 5.28 1.56 1 7 -0.94 0.37
DIR10 5.20 1.53 1 7 -0.97 0.55
DIR11 4.88 1.74 1 7 —0.65 -0.45
DIR12 5.03 1.40 1 7 -0.75 0.53
DIR13 498 1.50 1 7 —0.69 0.12
DIR14 5.59 1.21 1 7 -1.47 3.07
DIR15 5.37 1.46 1 7 -1.15 1.06
DIR16 435 1.73 1 7 -0.36 -0.76
DIR17 4.86 1.59 1 7 -0.73 -0.04
DIR18 5.15 1.49 1 7 -0.87 0.52
DIR19 5.20 1.54 1 7 -0.94 0.44
DIR20 477 1.66 1 7 —-0.54 -0.45

accounting between them for 60.7% of the variance, and a
visual scree plot suggested that a three-factor solution might
yield interpretable factors (Fig. 1).

Nevertheless, we tentatively chose to take into consider-
ation only the first factor, as its eight items had very good

loadings (larger than 0.6) and an excellent Cronbach alpha
0f 0.94 (Table 3). We used a more stringent cut-off of 0.6 in
order to ensure a more robust and consistent scale; a practice
applied within an exploratory context, especially when short
questionnaires are being developed (Altmann and Roth 2018;
Jones et al. 2018; Park 2014; Shen et al. 2011). In fact, ac-
cording to Tabachnick and Fidell (2007), cut-offs of 0.63 are
very good. Although the second factor had three item loadings
close to the value 0.63 (numbers 5, 7, and 16), this was not
satisfying for several reasons. First, in terms of content, three
items dealt with the personal implementation (behavior, ac-
tion) of reciprocity and not with the aspect of belief proposed
in the definition of DIR. Moreover, two of the three items had
a positive connotation related to support for good actions, and
one item indicated negative behavior that would require pun-
ishment for misdeeds. In other words, they represented two
separate axes of reciprocity. Therefore, it would be more ap-
propriate to enlarge the group of items that have a behavioral
character, respectively specifying a set of negative and posi-
tive statements. Finally, the lack of a certain consistency be-
tween these items could be confirmed by a lower reliability
value, which was ac=0.75. With respect to a third potential
factor, only two items met the requirement of very good load-
ings (numbers 17, and 20). Since two-item factors are not
recommended because they may present a problem for iden-
tification, we abandoned it in our further research.

Finally, using the 16-item data set, a parallel analysis also
indicated a three-factor solution for both the mean and 95th
percentile eigenvalues, although factors II and III were just
above the mean (M =2.47 and M = 1.27) and 95th percentile
cutoffs (1.41 and 1.32). Hence, it seems that the PA implies

Fig. 1 Scree plot
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Table 3 Promax rotation

Items Factor
1 2 3

DIR2 0.71 —-0.07 0.14
DIR4 0.48 0.02 0.46
DIRS 0.06 0.64 —0.10
DIR6 0.25 -0.12 -0.01
DIR7 0.08 0.92 —0.12
DIR9 0.63 0.06 0.28
DIR10 0.65 0.08 0.07
DIR11 —-0.18 0.38 0.36
DIR12 0.79 —-0.09 —0.08
DIR13 0.98 0.01 —0.11
DIRI15 0.91 0.05 —0.06
DIR16 —0.12 0.62 0.22
DIR17 0.27 0.02 0.65
DIRI1S8 0.85 —-0.01 0.04
DIR19 0.85 —-0.01 0.09
DIR20 0.35 —-0.02 0.58

one clear factor and two weaker ones, which are both rather
uninterpretable and unlikely to be replicated, confirming the
outcomes of the scree plot.

Taking into account the results of both the scree plot and
the PA, we ultimately decided to retain only the first factor (8
items: 2,9, 10, 12, 13, 15, 18, and 19) (Table 3). We followed
such a procedure because it is acknowledged that factors that
have less than three variables might not explain the total var-
iance meaningfully, and are generally viewed as undesirable
and trivial (Yong and Pearce 2013).

Discussion

In Study 1, we aimed to: (a) develop a psychometrically reli-
able Downstream Indirect Reciprocity Scale (DIRS), (b) es-
tablish the initial factor structure of the DIRS and its statistical
properties, using exploratory factor analysis (EFA). Overall,
the number of factors to be retained was guided by theory
(item content), examination of the Kaiser-Guttman criterion,
a scree plot, and Horn’s parallel analysis. Although the deci-
sion of one factor might seem too restrictive, it has its empir-
ical justification. With regard to the PA, though relatively
accurate, it is still inclined to the error of suggesting the reten-
tion of one or two more factors than are generally warranted,
and of keeping poorly defined factors (Glorfeld 1995). With
regard to a cut-off of 0.6, Hair et al. (2017) suggest a strong
cut-off of 0.7, and other authors (Altmann and Roth 2018;
Jones et al. 2018) postulate using this criterion for brief ques-
tionnaires. The interpretation of the EFA was guided by an
expected a priori one-factor solution.

Study 2
Participants

The study comprised 317 people (233 women—73.5%)
through a snowball recruitment method. The participants were
aged between 17 and 74. The average age was 27 (M =26.97;
SD =11.27). The sample was composed of adolescents (5%;
11-17 years old), young adults (79%; 18-39 years old), the
middle-aged (15%; 40—65 years old), and the elderly (1%; 66—
70 years old). Among the respondents, 37% were high school
or university students, and 63% were employees or pen-
sioners. The under-age respondents took part in the study after
obtaining their carer’s consent. Adolescents were allowed to
participate as the instrument seems to be suitable for minors,
who at this stage of life are developing strong principles of
fairness, justice, and equality (Cooley et al. 2012). All other
participants gave informed and written consent for their par-
ticipation in the study. All the respondents were reassured of
the confidentiality of their information.

Procedure and Data Analysis

As structural equation modelling requires the variables to be
normally distributed, prior to the CFA, the univariate normal-
ity of all 8 DIRS items identified with the EFA was checked
through examining the skewness and kurtosis at the item level.

Next, three CFAs were performed, using a covariance ma-
trix, for different DIRS models of a single-factor solution: 8-
item, 7-item, and 6-item solutions. To assess how much var-
iance of the indicators is explained by the latent variable, the
loadings of the indicators were examined. Since there is no
consensus on which measures are the most suitable to evaluate
the goodness of fit (Brown 2006; Byrne 2008), some of the
most common fit indices were used in the estimation of the
model (Brown 2006): the Chi-Square value, the Minimum
Discrepancy to Degree of Freedom (CMIN/DF), the
Goodness-of-Fit Index (GFI), the Tucker-Lewis Index
(Tucker and Lewis 1973), the Comparative Fit Index (CFI),
the Root Mean Square Error of Approximation (RMSEA) and
its 90% Confidence Interval, the test of the Closeness of Fit
(PCLOSE), and the Hoelter critical number of 0.05 and 0.01.
The thresholds for these fit statistics for allowing or rejecting
the model are given in Table 4. In examining the models, we
took into consideration a more conservative approach: nonsig-
nificant Chi-Square and RMSEA <0.05.

Because the initial model did not meet the criteria for a
good fit, we conducted model modifications to the original
hypothesized model to get a better fitting. Although this prac-
tise is considered controversial, some modifications are
allowed (Hooper et al. 2008) to improve the results. We based
our procedure on statistical evidence (modification indices)
and conceptually redundant items, as the re-specification
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Table 4 Summary of fit indices

and minimum acceptance levels Fit index

Suggested value

1. x*/df ratio
p
CMIN/DF
GFI

TLI

CFI

AN

6. RMSEA
LO
HI

7. PCLOSE
CN .05
CN .01

There is no theoretical maximum for the Xz/df ratio (West et al. 2012)
Nonsignificant Chi-Square is desired (Bentler and Bonnett 1980)

< 2 (Byrne 2008)

> 0.9 (Hu and Bentler 1999)

0.97 is accepted as the cut-off value (Cangur and Erkan 2015)

> 0.9 (Bentler 1990)

>0.95 (Hu and Bentler 1999; Cangur and Erkan 2015)

<0.06 Good fit (Hu and Bentler 1999)

0.05 << 0.08 Reasonable fit (Browne and Cudeck 1992; Byrne 2008)
0.08 << 0.1 Mediocre fit

> 0.1 Poor fit (Browne and Cudeck 1992; MacCallum et al. 1996)
<0.06 (Hu and Bentler 1999; Brown 2006)

>0.05 and<1 (Browne and Cudeck 1992)

> 200 (Hoelter 1983; Diamantopoulos and Siguaw 2000)

>>200 when sample size is above 250 (Hu and Bentler 1995)

requires a strong empirical and theoretical justification
(Schreiber et al. 2006; Byrne 2008; Mueller and Hancock
2008). We presented the fit indexes and Chi-Square values
of all three models in Table 6.

After assessing the fit indexes of the 6-item model for the
whole sample, an invariance analysis was used to assess the
psychometric equivalence of the new scale’s factor structure
across genders. The rationale behind this analysis was based
on two important premises. Firstly, the present research group
was predominantly female. Secondly, we assumed that gender
could be a factor that has an effect on DIR. In fact, researchers
who have examined gender differences in the belief in a just
world have found mixed results (Cohn and Modecki 2007;
Reich and Wang 2015). Some results based on a meta-
analytic review suggest that there is no significant difference
in this respect between males and females (Harper et al. 1990;
O’Connor et al. 1996). However, some other studies (Karadag
and Akgun 2016) indicate that such a difference exists. Male
students had stronger general and personal just-world beliefs
than females. The analysis was conducted through the combi-
nation of configural, metric, and scalar invariance, considered
necessary to compare scores across groups (Milfont and Fischer
2010; Reich and Wang 2015). Similarly, gratitude and religios-
ity research displays sex differences. A series of studies pre-
dominantly shows that women obtain higher scores than men
on the indexes of gratefulness (Kashdan et al. 2009), thankful-
ness (Kaczmarek et al. 2015), religiousness (Francis 1992; Roth
and Kroll 2007), and spirituality (Flannelly and Galek 2006).

Finally, the nomological validity of the scale (Appendix 1)
was tested with the use of the Gratitude Questionnaire (GQ-6;
McCullough et al. 2001; Kossakowska and Kwiatek 2014).
The correlation was controlled by life satisfaction (SWLS;
Juczynski 2009) to verify if and how being satisfied with one’s
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life can influence the relationship between downstream reci-
procity and gratitude. A partial correlation was used to verify
if the observed relationship between both variables might be
distorted by the influence of satisfaction. Moreover, we used a
linear regression model to check if gratitude and satisfaction
were predictors of DIR, and if there were some outliers in the
sample. We computed Mahalanobis’ distance, using the chi-
square distribution with a very conservative probability esti-
mate for a case being an outlier (»p <0.001), and Cook’s
distance.

The rationale for measuring downstream reciprocity in re-
lationship with gratitude has been previously explained as the
association between being grateful and prosocial behaviors
seems to be strong in the case of DIR (Ma et al. 2017). Yet,
downstream reciprocity can also be related positively to life
satisfaction, although at first sight they do not seem to have a
lot in common. Correia et al. (2009) found empirical evidence
that belief in a just world, which lies at the root of reciprocal
behaviors, leads to well-being and vice versa. Other studies
reveal that this belief co-occurs with the sense of one’s own
happiness (Dalbert 2001; Lucas et al. 2013). Being aware that
people in our society fulfil norms, and if they do not comply,
they deserve an appropriate punishment, strengthens an indi-
vidual’s sense of trust, hope and belief in the future (Lerner
1980). Therefore, we decided to investigate not only the rela-
tionship between DIR and gratitude, but also the role of satis-
faction within this relationship.

Measures
To test the nomological validity of the new scale, we applied

the following measures in Study 2: the Gratitude Questionnaire
(McCullough et al. 2001; Kossakowska and Kwiatek 2014),



Curr Psychol (2022) 41:4379-4400

4389

and the Satisfaction with Life Scale (Diener et al. 1985;
Juczynski 2009).

The Gratitude Questionnaire (GQ-6) was used to examine
gratitude understood as a predisposition. It consists of six
statements on which it was necessary to take a position using
a seven-point Likert scale (from 1—T strongly disagree” to
7—"1 strongly agree”). The higher the result, the higher the
gratitude level (Kossakowska and Kwiatek 2014). The reli-
ability of the GQ-6 obtained in the current study was slightly
higher (Cronbach o =0.73) than the results of the psychomet-
ric parameters gained in the original version (Cronbach « =
0.71) (Kossakowska and Kwiatek 2014).

The Satisfaction with Life Scale (SWLS) developed by
Diener et al. (1985) was used to assess the sense of satisfaction
with life. The tool consists of 5 statements assessed on a
seven-point scale (from 1—“T strongly disagree” to 7—I
strongly agree”). The scores after summing up give the overall
result which indicates the level of satisfaction with one’s own
life. The scope of results ranges from 5 to 35. The higher the
result, the greater the satisfaction with their lives that the re-
spondents show. In our study, the questionnaire was assessed
as satisfactorily reliable (Cronbach oc=0.81).

Results

The results showed that all of the skewness and kurtosis
values were less than £2 (Bowen and Guo 2012), thus
confirming that the items can be considered to be normally
distributed (Table 5).

The eight-item model suggested a rather poor fit (Table 6)
with loadings of .78, .77, .71, .73, .88, .86, .85, and .87, re-
spectively. On the basis of high modification indices (26.134)
and item content overlap (item 12— “When I help somebody,
somebody else will help me” and item 13— “Whatever I do, it
will come back one way or another”), we proceeded into ex-
ploratory mode (Byrne 2008) and tested a seven-item model,
removing item 13. Although this change did not result in an
adequately fitting model, it provided a better fit than the first
one, with the loadings of .77, .69, .73, .89, .86, .85, and .87.
Using the criteria of high modification indices (25.608) and its

content resemblance one more time, we decided to remove
item 10 (“The more we give, the more we are likely to get”)
as it corresponded to the content of item 18 (“Good done to
somebody else comes back all of a sudden, sometimes even
stronger”). After this adjustment, the six-model scale fully met
the criteria for a good model fit (Table 6) with loadings of .81,
.78, .74, .88, .88, and .91 (Fig. 2).

Therefore, it seems that the modification of the confir-
matory factor model did not lead to a model that is sub-
stantially different from the theoretical model originally
hypothesized on the basis of the earlier EFA, and could
be verified in the following two studies. The internal con-
sistency of the PoDIRS-6 (Positive Downstream Indirect
Reciprocity Scale) was estimated by Cronbach’s Alpha,
which was equal to 0.93.

The results of configural invariance across genders without
constraints showed a good model fit to the data: x*(18) =
16.647,p =0.548; CFI1=1.000; GFI=0.982; RMSEA =
0.000 [LO 90=0.000, HI 90=0.046]; PCLOSE =0.967;
Hoelter = 544 (0.05), and Hoelter = 656 (0.01). This outcome
indicates that the pattern of factor loadings of six items on the
latent DIR construct holds across both groups and is the same
(“invariant”) for men as it is for women. This means that
respondents from both gender groups conceptualized the con-
struct and individual statements, underlying latent factor, in
the same way (Jorgensen et al. 2018; Putnick and Bornstein
2016; Reich and Wang 2015; van de Schoot et al. 2012). The
next level of invariance tested was metric invariance, which
requires the constraint of factor loadings to be equivalent
across independent samples (Jorgensen et al. 2018). The mod-
el passed this level of analysis: x*(23)=20.319, p=0.623;
CFI=1.000; GFI=0.978; RMSEA =0.000 [LO 90 =0.000,
HI 90 =0.040]; PCLOSE = 0.987; Hoelter = 543 (0.05), and
Hoelter = 643 (0.01). Finally, a test for scalar invariance was
conducted by constraining item intercepts to be equivalent
across the female and male groups. This model fit well:
x*(30)=31.958, p=0.369; CFI=0.998; GFI=0.978;
RMSEA =0.014 [LO 90=0.000, HI 90=0.0461;
PCLOSE =0.974; Hoelter =430 (0.05), and Hoelter = 500
(0.01). All results indicate that the observed scores are related

Table 5 Descriptive statistics,

skewness and kurtosis, reliability Items Mean SD Min Max Skewness Kurtosis « if item deleted
coefficients if item deleted

DIR2 5.55 1.13 1 7 -1.08 0.86 0.93

DIR9 5.18 1.60 1 7 —0.83 0.06 0.93

DIR10 5.11 1.57 1 7 —-0.90 0.31 0.93

DIR12 4.92 1.40 1 7 —0.72 0.52 0.93

DIR13 492 1.50 1 7 —0.64 0.03 0.92

DIRIS 5.29 1.45 1 7 -1.00 0.70 0.92

DIRIS8 5.10 1.51 1 7 -0.79 0.27 0.93

DIR19 5.11 1.57 1 7 —0.82 0.06 0.92
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Table 6  Goodness-of-Fit Indices for three models

Model vl d.f* P CMIN GFI TLI CFI RMSEA PCLOSE CN .05 CN .01
[LO; HI]

8 item 92.232 20 .000 4612 932 .948 963 107 .000 108 129
[.08; .12]

7 item 45.963 14 .000 3.283 961 971 980 .085 .017 163 201
[.06; .11]

6 item 14.045 9 121 1.561 .986 993 .996 .042 573 381 488
[.00; .08]

xz* /d.f.: relative Chi-Square; Minimum Discrepancy to Degree of Freedom (CMIN/DF), Goodness-of-Fit Index (GFI), Tucker-Lewis Index (TLI),
Comparative Fit Index (CFI), Root Mean Square Error of Approximation (RMSEA) and its 90% Confidence Interval [LO; HI]], Closeness of Fit

(PCLOSE), and Hoelter critical number 0.05 and 0.01

to the latent scores, and the intercepts are invariant across the
female and male groups. Taking into consideration all of the
outcomes, it was assumed that the measurement invariance of
the PoDIRS-6 holds across sexes.

With respect to correlation, downstream reciprocity was pos-
itively associated with gratitude (#[315]=.390, p <0.001), and
life satisfaction (#[315]=.235, p<0.001). Moreover, gratitude
positively correlated with life satisfaction (#[315]=.309, p<
0.001). Next, we tested the first-order partial correlations
among downstream reciprocity, gratitude, and life satisfaction.
When controlling for life satisfaction, the correlation between
downstream reciprocity and gratitude was reduced but
remained significant (pr[{315]=.344, p=.001). The results of
a linear regression analysis showed that the DIR beliefs were
predicted by both gratitude (6=0.329; t=5.985; p<0.001),
and life satisfaction (6=0.110; r=2.006; p <0.05) with
F(316,2)=26.109; p<0.001). With respect to outliers, none
of 317 cases was identified as a possible multivariate outlier.
In fact, the lowest value of probability was 0.00226. Cook’s
value (between 0.000 and 0.072) was under the point at which
the researcher should be concerned (less than 1).

Fig. 2 Measurement model of
final DIR

@ Springer

Discussion

The aim of Study 2 was to measure the internal consistency
and nomological validity of the new scale. Because the initial
model did not meet the criteria for a good fit, we conducted
model modifications to the original hypothesized model in
order to get a better fitting. According to Anderson and
Gerbing (1988), initially specified measurement models reg-
ularly fail to provide a suitable fit and a series of
respecifications is required based on a combination of statis-
tical and theoretical considerations. In this sense, the CFA in
the present study was used in an exploratory way (Brown
2006) as we inspected modification indices and removed
two items overlapping in terms of content. We took into con-
sideration Schmitt’s (2011) remark that modification post hoc
can be considered by researchers, though carefully, to further
explore poor fitting models. We also took account of
Anderson and Gerbing’s (1988) recommendation that, after
achieving an acceptable fit within the respecification proce-
dure, the next step is to validate the final model through a CFA
within the context of another sample. We did this in Studies 3—
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5. At this point, it is important to note some key points with
regard to the new measure. The final version of the PoODIRS-6
(Positive Downstream Indirect Reciprocity) questionnaire, as
a result of statistical calculations, constrained us to narrow a
definition of only its positive aspects. In fact, the single factor
contains only positive items regarding downstream indirect
reciprocity. In this new form, adapted to the psychometric
construction of the scale, positive DIR reflects the belief that
human actions can be rewarded and compensated in the future
by a third person or fate when they are positive and morally
good. Such a description highlights the positive dimension of
DIR, and in this sense is a reasonable way to capture only this
facet of indirect reciprocity. At the same time, DIR in its
negative configuration (“the belief that human actions can be
punished or reproved when they are negative and morally
bad”) may be elaborated in the future and called NeDIRS
(Negative Downstream Indirect Reciprocity), being the nega-
tive equivalent of the positive version: PODIRS-6. This is due
to the fact that the initial question set did not adequately grasp
the features of NeDIRS, and a focused effort will be needed to
identify additional items that measure the negative character-
istics of downstream indirect reciprocity. Finally, there is a
possibility that the action components of positive and negative
forms of downstream reciprocity may also need to be sepa-
rately measured.

In accordance with the goal of Study 2, gratitude correlated
positively with PoDIRS-6. This finding is in line with studies
on moral elevation (Pohling et al. 2017). Since moral eleva-
tion and gratitude are responses to witnessing virtuous deeds
of others, elevation may lead people to appreciate and emulate
observed acts of kindness. Being thankful for a gesture of
benevolence towards someone else may, in the future, express
itself through another act of generosity in the name of the
belief that an observed person who did something good in
the past deserves the same kindness and respect. Because the
effect of the associations between positive DIR and gratitude
was medium by Cohen’s criteria, we can assume that this
relationship is realistic and appropriate. In fact, Hemphill
(2003), referring to Cohen (1988), who proposed similar em-
pirical guidelines for interpreting the magnitude of correlation
coefficients (those of 0.10 are “small,” of 0.30 are “medium,”
and of 0.50 are “large”), remarks that the value used to denote
a large correlation occurs rather occasionally in many key
psychological research studies.

Life satisfaction was associated positively with PoDIRS-
6. This outcome confirmed previous studies. For example,
research drawing a conceptual framework from social ex-
change theory shows that fairness (Cate et al. 1982), social
norms, and a sense of congruence (Suh et al. 1998) are
strong predictors of relational satisfaction. In other studies,
belief in a just world led to well-being (Correia et al. 2009)
and co-occurred with the sense of one’s own happiness
(Dalbert 2001; Lucas et al. 2013).

Both gratitude and life satisfaction were predictors of
PoDIRS-6. With respect to gratitude as a stronger predictor,
the outcomes seem to confirm that gratitude may promote
prosocial (Peng et al. 2019) and honest behavior (DeSteno
et al. 2019). In fact, in previous studies, grateful individuals
were found to have a higher propensity to build social bonds
(Algoe et al. 2008), foster cooperation (Vayness et al. 2019),
and maintain norms in an effort to stabilize group harmony
(Ng et al. 2017). Gratitude facilitated the increase and main-
tenance of mutual direct and indirect relationships (Balconi
et al. 2020) as well. With regard to satisfaction as a weaker
but still significant antecedent of positive DIR, there has been
some evidence that people who experienced positive moods
were also likely to engage in extra-role behaviors, although
there were not formally require to do so (George 1991).

Study 3
Participants

The study comprised 296 people (212 women—71.6%).
The participants were aged between 16 and 86. The av-
erage age was 25 (M =25.34; SD=9.95). The sample
was composed of adolescents (2%; 16—17 years old),
young adults (88%; 18-39 years old), the middle-aged
(8%; 40-65 years old), and the elderly (2%; 66—
86 years old). Among the respondents, 13% were high
school students, 60% were university students, and 27%
were employees or pensioners. Parental consent was ob-
tained for all respondents below 18. All participants were
reassured that their participation in the study would be
confidential. Participants were recruited through similar
strategies to those described for Studies 1 and 2, this is,
via snowball sampling (different social networks and lo-
cal organizations).

Procedure and Data Analysis

Prior to the other analyses, skewness and kurtosis were calcu-
lated to study the characteristics of the distribution of
PoDIRS-6. As previously, we assumed values less than £2
as a normal distribution (George and Mallery 2014).

Next, a CFA was carried out on new data collected sepa-
rately of the original study in which a factor structure was
derived. The aim of this assessment was to investigate the
extent to which the 6-item solution could be replicated in a
subsequent CFA study, after modification of the original mod-
el of the questionnaire (Study 2). The rationale behind exam-
ining the PoDIRS-6 structure once again was to verify the
psychometric stability (one-factor solution with good fit
indices) of the new measurement method.
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Measures

The accuracy of PoDIRS-6 was tested with the use of the
Scale of Religious Meaning System developed by Krok
(2011). Its main feature is the inherent relationship with the
sanctity sphere as well as with indicative and sense-creating
factors (Krok 2014). The scale comprises 20 statements, cre-
ating two main dimensions: (1) the dimension of religious
orientation refers to the understanding ourselves and relation-
ships with other people and the world, and (2) the dimension
of religious sense regards the interpretation of life in terms of
meaning and purpose. Factors are assessed on a seven-point
Likert scale. The original Cronbach « internal compliance
indices are satisfactory and their values are: « orientation
scale=0.92; « sense scale =0.89; the entire « scale=0.93
(Krok 2011, 2014). In this study, the Cronbach « for the entire
scale was o« = 0.96, for the orientation scale: oc =0.93, and for
the sense scale: o =0.92.

Results

Skewness and kurtosis were within the acceptable limits of + 2
(Table 7).

CFA estimations with no missing data confirmed a single-
factor solution of PoDIRS-6 with strong loadings of .78, .81,
.70, .81, .80, and .82, respectively, and a good model of fit with
the following goodness of fit indicators: x*(9) = 13.94.,
p=.124; CMIN/DF = 1.550; GF1=0.984; TLI=0.992; CFl=
0.995; RMSEA =0.043 (LO 90=0.000; HI 90=0.085);
PCLOSE =0.551; Hoelter 0.05 =358, and Hoelter 0.01 =459.
The outcomes imply that the model adequately represents the
sample data. The internal consistency, measured with
Cronbach’s coefficient alpha, was equal to 0.89.

The results of the correlation show that the overall result of
downstream reciprocity positively correlates, although relatively
poorly, with orientation (»=0.188%*), sense (r=0.210%*), and
the religious meaning system (= 0.296**). The outcomes allow
the conclusion to be drawn that people who show more intense
orientation, sense, and religious meaning system believe more
strongly in downstream indirect reciprocity. Only the dimension
of religious sense predicted positive DIR (3=0.210; ¢=3.686;
p<0.001) with F(295,1)=13.587; p<0.001. With respect to

outliers, none of 296 cases was identified as a possible multivar-
iate outlier. In fact, the lowest value of probability was 0.03834.
Cook’s value (between 0.000 and 0.088) was under the point at
which the researcher should be concerned.

Discussion

This study aimed mainly to examine the internal consistency and
nomological validity of PoDIRS-6. The outcomes showed that
the new measure has a robust CFA level and meets the criteria for
a good fit. Moreover, religiosity correlates positively with
PoDIRS-6. It may suggest that people characterized by a reli-
gious meaning system are strongly motivated, which enables
them to believe in positive downstream reciprocal actions. The
outcome is reminiscent of other studies (Dai et al. 2018), imply-
ing that the behavior of downstream reciprocity may itself be
affected by such issues as religion. For example, in one of the
experiments, people (the proposers) who were reminded of the
presence of God and knew about the level of religiosity of the
anonymous responder, forwarded more money to more religious
respondents than to their less religious counterparts (Norenzayan
and Shariff 2008). Finally, the dimension of religious sense was a
predictor of positive DIR. Since one of the central functions of
religion is to help people meet their longing for meaning (Galek
et al. 2015) and communicate the commitments that serve as
psychological mechanisms for establishing indirect reciprocity
(Irons 1996), it is comprehensible that a religious interpretation
of life in terms of purpose may influence the beliefs typical of
positive DIR. The dimension of religious orientation, which re-
fers to the understanding of ourselves and relationships with
other people and the world, was not a predictor of DIR. Such
an outcome may suggest that a large part of positive DIR
depends on religiosity as a motivator to observe norms. In fact,
Bennett and Einolf (2017) have noticed that all main religions
play a particularly important role in promoting prosocial behavior
toward strangers through a belief in a god or gods who reward(s)
kindness and punishes selfishness. Nevertheless, a limitation of
this study consists in its correlational design which does not
imply causation, as well as in the lack of religious characteristics
such as religious affiliation or prayer frequency. The variables
that apply religious experience could reflect differences in posi-
tive DIR attitudes, beliefs, and behaviors.

Table 7 Basic descriptive

statistics of measured variables; Mean SD  Skewness Kurtosis 7 DIR
Pearson’s correlation of the
intensity of positive downstream RELIGIOUS ORIENTATION SCALE 276 134 059 -0.56 0.188%*
indirect reciprocity with RELIGIOUS SENSE SCALE 377 146 001 -0.92  0.210%*
orientation scale, sense scale, and Ry 1G10US MEANING SYSTEM 326 136 033 -0.83 0.296%*
religious meaning system (N = (GENERAL SCORE)
296) POSITIVE DOWNSTREAM INDIRECT 530 109 -082 124 1
RECIPROCITY
#% p < 0.01
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Study 4
Participants

The study comprised 175 young people (125 women—
71.4%) aged between 15 and 19. The average age was 17
(M =17.09; SD =0.88). All students below 18 had a parental
consent to participate in the study and were reassured that their
participation would be confidential. The participants were re-
cruited via school and university visits.

Procedure and Data Analysis

In order to verify a normal data distribution, skewness and
kurtosis were calculated. In the next step, a CFA was per-
formed in order to test the original factor structure of
PoDIRS-6. The rationale behind this decision was the same
as in Study 3.

Measures

The accuracy of PoDIRS-6 was tested with the use of the
Scale of Religious Attitude Intensity (developed by Prezyna,
and adapted by Sliwak and Bartczuk 2011) which measures
the intensity of the individual’s approach towards the religious
attitude object (God and, speaking more precisely, the whole
supernatural world). The scale consists of 20 statements, 10 of
which must be reversed. The Cronbach « value in this study
was high, amounting to 0.95.

Results

Skewness and kurtosis were within acceptable limits of +2
(Table 8).

CFA estimations with no missing data confirmed a single-
factor solution of PODIRS-6 with fairly strong loadings of .76,
.81, .57, .78, .68, and .81, respectively, and a good model fit
with the following goodness of fit indicators: x*(9) = 15.56,
p=.076; CMIN/DF =1.730; GF1=0.972; TL1=0.977,
CF1=0.986; RMSEA =0.065 (LO 90=0.000; HI 90 =
0.117); PCLOSE = 0.284; Hoelter 0.05=190, and Hoelter
0.01 =243. The outcomes imply that the model adequately
represents the sample data. Although RMSEA is higher than
.05, it still denotes an acceptable model fit, being less than

0.08. PoDIRS-6 showed satisfactory reliability, as measured
by a Cronbach’s alpha coefficient equal to 0.875.

Due to the distribution being close to normal, Pearson’s r
correlation was applied. The results of the analysis show that
the overall result of positive downstream reciprocity correlates
moderately with the intensity of religious attitude (r=
0.394*%). The positive association between both variables al-
lows the conclusion to be drawn that people who believe more
strongly in positive DIR show more intense religious attitudes.
With respect to outliers, none of the 175 cases was identified
as a possible multivariate outlier. In fact, the lowest value of
probability was 0.00760. Cook’s value (between 0.000 and
0.149) was under the point at which the researcher should be
concerned (less than 1).

Discussion

Study 4 had a twofold aim. Just as in Study 3, its purpose was
to assess the internal consistency and nomological validity of
PoDIRS-6. First, the results indicated that the scale meets the
criteria for appropriate fit. Second, intensity of religious atti-
tude was positively linked to positive DIR. One of the limita-
tions of the present study regards the difficulty in generalizing
the outcomes as a scale that measures religious attitude inten-
sity, as it represents a local measurement tool, limited to the
Polish religious and cultural context. Nevertheless, both the
Scale of Religious Meaning System by Krok (2011, 2014),
and the Scale of Religious Attitude Intensity (Sliwak and
Bartczuk 2011) highly correlate with other questionnaires
well-known and used around the world, such as the
Centrality of Religiosity Scale (Huber and Huber 2012), and
the Post-Critical Belief Scale (Fontaine et al. 2003).

Study 5
Participants

The study comprised 173 people (145 women—~84%). The
participants were aged between 14 and 61 (M =28.19; SD =
9.74). The study applied PoDIRS-6, and the Moral
Foundations Theory (MFT) developed by Haidt and Graham
(2007). Respondents under age took part in the study after
obtaining their carer’s consent.

Table 8 Basic descriptive statistics of measured variables; Pearson’s correlation of the intensity of positive downstream indirect reciprocity with

intensity of religious attitude (N = 175)

M SD Skewness Kurtosis r DIR
INTENSITY OF RELIGIOUS ATTITUDE 443 1.28 -0.53 —-0.08 0.394%#
POSITIVE DOWNSTREAM INDIRECT RECIPROCITY 4.87 1.16 -0.54 043 1
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Measures

The Moral Foundations Questionnaire (MFQ) consists of 30
items (Jarmakowski-Kostrzanowski and Jarmakowska-
Kostrzanowska 2016) that assess the degree to which an indi-
vidual endorses each of the five types of moral concerns: Care/
Harm (the appraisal of compassion and kindness, and the de-
preciation of meanness and imposing suffering); Fairness/
Cheating (the endorsement of impartiality, egalitarianism,
and universal rights, and the derogation of dishonesty and
trickery); In-group Loyalty/Betrayal (the valuation of patriot-
ism, sacrifice, special treatment for one’s own in-group, and
the disdain of betrayal, treason, cowardice, and lack of help,
particularly in times of conflict); Authority/Subversion (the
respect, awe, and admiration towards legitimate authorities,
and the depreciation of disobedience or uppityness); Purity/
Degradation (the awe of temperance, chastity, piety, and
cleanliness, and the disapproval of dirtiness, lust, intemper-
ance, and impurity) (Haidt and Graham 2007). Participants
are asked to rate on a 6-point Likert scale (from 1—“not at
all relevant/strongly disagree,” to 6—“extremely relevant/
strongly agree”) and to answer how pertinent each of the
statements is to them. The scores determine the participant’s
endorsement of each moral concern. The reliability result of
the whole scale was 0.82.

Results

Pearson’s correlation was applied as the skewness and kurto-
sis were within acceptable limits of =2 (Table 9).

As in the previous studies, the structure of PoDIRS-6 was
proved through CFA. The loadings of the indicators were
analysed. The analysis confirmed a single-factor solution with
strong loadings of .73, .81, .72, .87, .82, and .83.
Exemplification of goodness of fit shows: x*(9)=15.44, p =
0.079; CMIN/DF =1.716; RMR =0.036; GFI=0.979;
AGFI=0.951; NFI=0.983; RFI=0.971; IF1=0.993; TLI=
0.988; CFI1=0.993; RMSEA =0.055 (LO 90 =0.000; HI 90 =
0.101). Although the confidence intervals are slightly outside the
recommended range, as was the case in study 4, all other indices
confirm the good fit of the model. The test of the closeness of fit

(PCLOSE) shows that the model fits the data well (0.376). The
Hoelter critical number 0.05 (258) and the Hoelter 0.01 (330)
imply that the model adequately represents the sample data.

The Positive Downstream Indirect Reciprocity Scale
showed satisfactory reliability, measured by a Cronbach alpha
coefficient equal to 0.919. An analysis of the scale structure was
repeated in the form of an exploratory factor analysis (without
imposing the number of factors) with the principal component
method with varimax rotation and Kaiser-Meyer-Olkin stan-
dardization. In this case, similarly to previous studies, the sta-
tistics indicated a one-factor structure. The KMO was 0911,
and Bartlett’s test of sphericity was x2 =889.185, df=15,
p<0.001, indicating the adequacy of the sample selection.
The total explained variance was almost 70% (69.747).

In accordance with H4, the results show that positive DIR is
positively correlated with care, fairness, in-group loyalty, puri-
ty, and slightly with authority, allowing it to be assumed that
stronger beliefs in downstream indirect reciprocity are associ-
ated with compassion and kindness, impartiality and honesty,
admiration toward legitimate authorities, valuation of sacrifice,
and temperance (Table 8). Such outcomes confirm H4.

Moreover, the results of a linear regression analysis
showed that two of five moral concerns were predictors of
positive DIR beliefs: Care/Harm (5=0.217; p=0.001), and
Loyalty/Betrayal (3=0.168 p=0.012), with F(172,2)=
13.101; p <0.001. With respect to outliers, none of the 296
cases was identified as a possible multivariate outlier. In fact,
the lowest value of probability was 0.00106. Cook’s value
(between 0.000 and 0.091) was under the point at which the
researcher should be concerned.

Discussion

Study 5 had the aim to evaluate the internal consistency and
nomological validity of PoDIRS-6, and to assess the predictive
function of the five types of moral concerns within the context of
positive DIR. First, the outcomes showed that the scale meets
the criteria of an appropriate fit. Second, the five types of moral
concerns correlated positively with positive DIR. Third, two of
them relevantly predicted DIR with different explanatory power.
Contrary to what was expected, Fairness/Cheating, which

Table 9 Basic descriptive

statistics of the measured M ME SD SKEWNESS KURTOSIS rDIR

variables; Pearson’s correlation of

downstream indirect reciprocity FAIRNESS/CHEATING 465 466 055 —045 0.12 0.223%%

with moral concerns (N'=173) INGROUP LOYALTY/BETRAYAL 377 383 063 —024 0.39 0.332%%
AUTHORITY/SUBVERSION 368 366 066 —024 -0.52 0.241%%
PURITY/DEGRADATION 401 400 072 —0.15 ~0.24 0.395%%
DOWNSTREAM INDIRECT 506 516 110 081 0.87 1

RECIPROCITY
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includes the endorsement of universal rights and the derogation
of dishonesty, did not become a predictor of DIR. The absence
of Fairness/Cheating as a predictor of DIR may be due to the fact
that fairness-based giving depends on the “fairness criteria” of
the potentially reciprocating agents. In fact, Baker (2012) report-
ed that some people always apply “fairness criteria,” others only
in extreme cases, and yet others, never. Moreover, although
impartiality is important to downstream reciprocity, it seems that
it is one of several factors, and not necessary the strongest one,
that occur within the context of downstream reciprocity.
Interestingly, both Care/Harm, which expresses the appraisal
of compassion and the depreciation of meanness, and Loyalty/
Betrayal, which relates to the valuation of sacrifice and the dis-
dain of a lack of help, resulted as two predictors of positive DIR.
Moral concern for Care shares some characteristics with grati-
tude, which was found to be one of the strongest predictors of
positive DIR across Studies 2—4. Indeed, both caring and grate-
ful dispositions are based on empathy and the appraisal of kind-
ness. There is considerable evidence (Buck 2011) that caring
leads to unselfish tendencies to help and benefit others.
Likewise, Loyalty/Betrayal as a predictor of DIR sheds new
light on positive downstream reciprocity. Loyalty is a moral
dimension that consists in integrity despite its costs, and con-
nects people to others (Nesse 2001). Since DIR, in its positive
dimension, refers to a belief that human actions, when positive
and morally good, can be repaid by a third person, it is plausible
to think that the rewarding persons bear the cost of their down-
stream reciprocity as they are only observers of someone else’s
beneficial behavior and not its addressees.

General Discussion

The analyses of positive downstream indirect reciprocity within
a psychological framework confirm that little is theoretically
known about this construct and its mechanisms. To our knowl-
edge, the present report is the first study presenting a tool to
measure belief in positive downstream indirect reciprocity
(PoDIRS-6) among adolescents and adults. It is also the first
research investigating positive downstream reciprocity in rela-
tionship to gratitude, life satisfaction, religiosity, and moral con-
cerns. In the context of this novelty, we would like to address
our results from both theoretical and empirical perspectives.
With respect to the theoretical perspective, PODIRS-6 con-
tains one type of belief which shows that a person who helped
somebody in the past is more likely to receive support from
other people in the future. The quite detailed analysis of the
literature regarding downstream reciprocity presented in the in-
troductory part of the paper showed that this construct is a com-
plex one, and it may be viewed within the context of many
different systems of assessing individuals. In the present re-
search, developing a new measurement method, we performed
a certain kind of simplification that could result in cutting out
some important and subtle facets of the downstream reciprocity

phenomenon, i.e.: reputation or cooperation, the behavioral as-
pect of DIR, and negative beliefs about downstream reciprocity.
It is this last aspect that requires special explanation. When we
started working on creating a questionnaire for measuring down-
stream indirect reciprocity, we intended to include both positive
and negative aspects of downstream reciprocity. Both the intro-
ductory part of the article and the proposed items within the
initial pool of twenty-eight statements contained positive and
negative beliefs about what can happen in the future when peo-
ple help or harm somebody else. However, the psychometric
process of building the questionnaire proved, at various stages,
that the most appropriate choice would be a 6-item scale, con-
taining items which suggest the positive nature of beliefs that
good deeds done to someone return in the future from other
people. Moreover, the content of the items chosen in the final
analysis (PoDRIS-6) implies that the scale is not supposed to be
used to measure action tendencies, although in the original in-
tention, such items were taken into account. For this reason,
knowing that downstream reciprocity can also reflect a negative
belief about the return of bad deeds in the future, we strongly
recommend that an equivalent NeDIRS-6 be developed: a neg-
ative version of PODIRS-6 which includes action-focused items,
as well. It is important to notice that the construction of PODIRS-
6 alone does not constitute a meaningful theoretical contribution.
Another important aspect of this research is the relevance that
two of five moral concerns predicted positive DIR.

Moreover, the correlational results show that the majority
of the variables included in the analyses are associated with
positive DIR to a moderate level. Such an outcome allows us
to assume that the positive DIR concept is theoretically dis-
tinct and independent from gratitude, life satisfaction, religi-
osity, and moral concerns, although it shares some conceptual
nuances. This empirical outcome confirms the introductory
insights about the conceptual differences between positive
DIR and the abovementioned variables.

With regard to the empirical aspects of the current research,
all of the studies performed reported a very good internal
consistency of the scale, confirming its reliability. However,
we acknowledge several limitations of the study. First, we
used convenience samples across four of the studies. The lack
of heterogeneously recruited groups poses generalizability
questions and does not allow the results from the samples to
be applied to the general population. Second, we collected
data under a cross-sectional study design. Therefore, a longi-
tudinal panel design would permit deeper examination of the
processes, and provide more opportunities to identify and ex-
plain possible changes in understanding the development of
positive DIR beliefs. Moreover, an experimental design would
be required to draw causal inference. Third, an important lim-
itation concerned a discrepancy between the CFA outcomes
and the EFA results, requiring modification of the original
model of the scale. In this case, we followed Anderson and
Gerbing’s (1988) recommendations to perform a series of
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respecifications based on a combination of statistical and the-
oretical considerations. The authors underline that when items
are deleted from the measure, the new version of the scale
should be subjected to another independent sample. For this
reason, replications of PoODIRS-6 were performed in Studies
3-5. In all of the studies, the 6-item version brought about a
one-factor solution with good fit indices, and the internal con-
sistency was excellent. Therefore, it appears that the scale is a
good method for assessment of beliefs that human actions can
be rewarded and compensated in the future by a third person
or fate when they are positive and morally good. Fourth, we
could not provide a more robust demonstration of construct
validity as the association between PoDIRS-6 and the grati-
tude, religiosity, life satisfaction, and moral concerns mea-
sures ranged to 0.39. Although the pattern of the correlations
was in line with our hypotheses, they were weak and moder-
ate. These outcomes allow us to consider other questionnaires
measuring altruistic cooperation and/or punishment, retribu-
tive justice, religious prosociality, and forgiveness to verify
which of them is theoretically closer to the beliefs illustrating
DIR. Intuitively, we propose the concept of belief in a just
world as the potentially strongest correlate of positive down-
stream reciprocity. This is because people confronted by in-
justice may react differently to observed unfairness (Dalbert
2001), blaming or justifying the wrongdoers. In future studies,
it would be important to apply a questionnaire measuring be-
lief in a just world to verify if DIR may be a component of a
just-world belief, or may be driven by it as was reported by
Edlund et al. (2007).

The reported limitations call for some potential methodo-
logical improvements. Thus, future research should consider

larger and more diversified groups of participants, the longi-
tudinal and experimental approach in scale development
(Morgado et al. 2017), and various other measures allowing
greater comprehension of the dimension of DIR. It would
allow generalization of the results and both theoretically and
empirically broaden a nomological network of convergent and
discriminant constructs of DIR.
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Appendix 1. Positive Downstream Indirect
Reciprocity Scale (PoDIRS-6)

Please, carefully read all statements included in the boxes and
use the following scale to assess to what extent you agree or
disagree with the given statement. There are no good or bad
answers. It is important that they are true for you. Mark the
appropriate answer with a cross at each statement:

I strongly disagree

I disagree

I rather disagree

It is indifferent to me
I rather agree

I agree

I strongly agree

~N O R W=

No. Statement

I strongly disagree 1disagree I rather disagree It is indifferent to me Irather agree Iagree I strongly agree

1 (2) In helping others, we help 1 2 3
ourselves, for whatever
good we give out
completes the circle and
comes back to us.

2(9) Lifeis like an echo, we get 1 2 3
back what we give.

3 (12) When we help somebody, 1 2 3
somebody else will
help us.

4 (15) It is worth being good 1 2 3

towards others because it
will come back to us
sooner or later.
5(18) Good done to somebody else 1 2 3
comes back all of a
sudden, sometimes
even stronger.
6 (19) Good done to others always 1 2 3
comes back.

4 5 6 7
4 5 6 7
4 5 6 7
4 5 6 7
4 5 6 7
4 5 6 7
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