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Abstract

The Adult Prosocialness Behavior Scale (APBS) is most often used to measure adult prosociality. We conducted a reliability
generalization meta-analysis to compute the average APBS reliability and examine the heterogeneity among reliability estimations and
the influence of moderator variables. An exhaustive search identified 74 articles that applied the APBS with 16 items assessed on a
5-point Likert-type scale. Of these, 58 had reliability coefficients with the current data, and 76 reliability estimates were provided.
Random- and mixed-effects models were used. The average reliability coefficient was .903 for Cronbach’s alpha, .896 for McDonald’s
omega, and .674 for test—retest. Moderator analyses were used to create a predictive model in which the target population and study
language accounted for 48.7% of the total variability among Cronbach’s alpha coefficients. Although the APBS has shown satisfactory

internal consistency, it can vary as a function of several factors.
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Prosociality is defined as a “set of voluntary actions one may
adopt to help, take care of, assist, or comfort others” (Caprara
et al.,, 2005, p. 77). The Adult Prosocialness Behavior Scale
(APBS, Caprara et al., 2005) is the only specific prosociality
scale developed for adults, aimed at understanding overall
prosociality. It specifically assesses individual tendencies to per-
form a series of prosocial behaviors in different contexts for dif-
ferent reasons. The APBS was created in the Italian context and
designed to be a one-dimensional scale consisting of 16 items on
a 5-point Likert-type scale to identify behaviors and sensations
in one of the four areas: sharing, helping, care-taking, and feel-
ing empathy for others’ needs and requirements. The behaviors
of sharing, helping, and taking care of have typically character-
ized the assessment of childhood or teenagers’ prosocial behav-
ior, while feeling empathy for others and their requests or needs
is an addition to the assessment of prosocialness relative to the
APBS. As Caprara et al. (2005) point out, in the adult popula-
tion, one’s empathic predispositions or motives are an integral
part of the tendency to act prosocially rather than merely a cor-
relate of such tendencies. The APBS is a brief scale that is easy
to use and understand and is a valuable tool for researchers. It
has been translated into and adapted to a variety of languages
and cultures, such as Chile (Mieres-Chacaltana et al., 2020) and
Argentina (Regner & Vignale, 2008). As mentioned above, the
APBS was devised as a one-dimensional scale (Caprara et al.,

2005); however, some studies have suggested three factors
(i.e., helping, empathy, and sharing; Biagioli et al., 2016) or two
factors (i.e., prosocial behavior, and empathy and emotional
support; Carrizales et al., 2019; Rodriguez et al., 2017).
Nevertheless, most studies assume only one factor, as in this
study, and provide reliability estimates for the entire scale.

Reliability is not an inherent property of the test, but depends
on the composition and variability of the sample to which the test
is applied. As reliability changes with each test application, a
meta-analysis is an ideal method for examining the factors that
can affect or explain variability. The term “reliability generaliza-
tion” (RG) was coined by Vacha-Haase (1998), who understood
it as a meta-analytic procedure that statistically integrates the
reliability estimates extracted from previously tested studies
(e.g., in different samples and different contexts).

An RG meta-analysis can estimate the average reliability of
test scores in different studies and situations, examine the degree
of heterogeneity among the reliability coefficients of different
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samples in different contexts, and identify the characteristics
related statistically to the reliability estimates (Rodriguez &
Maeda, 2006; Sanchez-Meca et al., 2013; Vacha-Haase et al.,
2002). Even though reliability estimates estimations of APBS
scores are generally high, the fact that they are highly heteroge-
neous shows that there must be study characteristics that affect
the magnitude of the reliability estimates of the scores in the test
and, therefore, the accuracy of the measurement.

An RG meta-analysis can thus improve the current informa-
tion on reliability estimates and factors associated with variations
in score reliability in different situations in various populations.
This information would help researchers and professionals deter-
mine the most important characteristics of the studies with regard
to the accuracy of the measurement and thus would allow them to
administer the APBS in conditions that maximize the likelihood
of obtaining high reliability estimates, that is, an accurate meas-
urement of the subjects’ prosocial conduct, which would affect
the quality of the information obtained by the APBS.

Purpose of the Study

To our knowledge, variability in the reliability of APBS scores
through different applications has not yet been investigated.
Thus, our aim was to carry out an RG meta-analysis of previous
APBS applications: (1) to estimate the overall reliability of
APBS scores; (2) to examine reliability estimates variability;
(3) to search for substantive and methodological study charac-
teristics that can be statistically associated with the reliability
coefficients; (4) to calculate the APBS reliability induction rate;
and (5) to study the generalizability of the results of our RG
meta-analysis by comparing the sample characteristics of stud-
ies that induced reliability with those that provided reliability
estimates from the available data.

Method

An RG meta-analysis was carried out according to the recommen-
dations for conducting and reporting Reliability Generalization
Meta-Analyses (REGEMA Checklist; Sanchez-Meca et al., 2021,
see Supplemental Material, Table S1).

Inclusion and Exclusion Criteria

For inclusion in the RG meta-analysis, the studies had to fulfill
the following inclusion criteria: (1) be an original, quantitative
investigation published in a peer-reviewed journal; (2) apply the
APBS or any of its adaptations while maintaining the 16-item
structure and the 5-point Likert-type scale; (3) report on any reli-
ability estimates based on the study-specific sample for total
scores; (4) use of any type of target population; and (5) written in
English, Spanish, French, Portuguese, Italian, or German. No
limits were set on study dates, geographical locations, or subject
ages. Although the APBS was devised to be applied to adults, it
has also been applied to children and adolescents. Therefore, we
did not restrict the subjects’ age range and included non-adult
samples. The exclusion criteria were as follows: N=1 or case
series studies, and those that used another version without the
16-item APBS structure. The selection criteria were the same for
the studies that induced reliability (i.e., the reported reliability

was not based on the study-specific sample), with the exception
of (3), which was also analyzed to compare the different sample
characteristics of studies that reported reliability with those that
induced it. It should be noted that these studies were not included
in the meta-analytic calculations but were analyzed to determine
the extent to which both study types used samples from partici-
pants with similar sociodemographic characteristics. If inducing
and reporting studies exhibit similar sociodemographic charac-
teristics, then the meta-analytic results can be valid for any stud-
ies that applied the APBS, regardless of whether they induced
reliability.

Search Strategy

Online searches were carried out in February 2021 in the Web of
Science, Medline (via PubMed), Scopus, Psyclnfo, Science
Direct, ProQuest, PubPsych, Psicodoc, and PsycArticles data-
bases, using the following terms: “Prosocial Behavior” and
“Caprara,” “Prosocial Behavior” and “Scale,” and “Prosocialness
Scale.” Articles in the database that cited the studies by Caprara
et al. (2005) were also assessed. References in the collected stud-
ies were analyzed to identify those that satisfied the selection
criteria. On 6 June, a final search was performed using Google
Scholar and other databases to locate all the articles that cited the
study by Caprara et al. (2005).

Data Extraction

Data extraction was performed by two independent coders, who
extracted the characteristics of the studies in a standardized and
systematic manner by applying the established protocol. Inter-
rater reliability was acceptable; the mean intraclass correlation
was .999 (SD=0.002), ranging from .992 to 1 for continuous
variables, and a mean kappa coefficient of .963 (SD=0.053),
from .883 to 1 for categorical variables. Disagreements were
resolved by consensus.

The following characteristics were extracted from the studies:
(1) geographical location (country), (2) research design (longitu-
dinal vs. cross-sectional), (3) purpose of the study (psychometric
vs. applied), (4) sampling method (convenience vs. randomized
sample), (5) sample size, (6) setting (target population), (7) mean
and standard deviation of the participants’ age, (8) gender distri-
bution (percentage of males), (9) ethnicity (percentage of
Caucasian), (10) test version (original version vs. other), (11)
total test score mean and standard deviation, (12) year of publica-
tion, (13) study language, (14) the main researcher’s qualifica-
tions (psychology vs. other), and (15) whether funding was
obtained (yes/no). When the test-retest reliability was reported,
the time interval between the two measures was recorded.

Reliability Estimates

The meta-analysis considered three types of reliability coeffi-
cients: Cronbach’s alpha and McDonald’s omega coefficients,
which assess the reliability of the internal consistency of the
measures, and test—retest reliability coefficients (Pearson correla-
tion coefficients) to assess temporal stability. To normalize the
distributions and stabilize the variances, the reliability coeffi-
cients were transformed. Cronbach’s alpha and McDonald’s
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omega coefficients were transformed by applying Bonett’s
(2002) formula, and Pearson correlation coefficients were trans-
formed to Fisher’s Z (Sanchez-Meca et al., 2013). The average
reliability coefficients and their confidence limits obtained by
Bonett’s or Fisher’s Z transformations were then back-trans-
formed into Cronbach’s alpha and McDonald’s omega coeffi-
cients and Pearson correlation metrics, respectively, to facilitate
the interpretation of the results from each meta-analysis.

Statistical Analysis

Independent two-level meta-analyses were performed for
McDonald’s Omega coefficients and test-retest reliability
(Pearson correlation coefficients) reported in at least five inde-
pendent samples (Dimitrov, 2002; Sawilowsky, 2000). In addi-
tion, a three-level meta-analysis was performed for Cronbach’s
alpha coefficients, as several studies have reported more than
one reliability coefficient for different samples in the same
study. The three-level model considers the hierarchical structure
of the data and therefore can deal with the dependency problem
by including different samples from the same study for an addi-
tional analysis level (Beretvas & Pastor, 2003; Konstantopoulos,
2011; Van den Noortgate et al., 2015). The third level factor was
“studies,” which modeled the dependency of reliability coeffi-
cients that belong to the same study.

To compute summary statistics of reliability coefficient ran-
dom-effects models were applied in all cases, the coefficients
were weighted by inverse variance (Borenstein et al., 2009;
Lopez-Lopez et al., 2013; Sanchez-Meca et al., 2013). Restricted
maximum likelihood was used to estimate between-study vari-
ance (1%). In addition, given the scarcity of studies on omega and
test—retest reliability and the large heterogeneity exhibited for
them, a varying-coefficient model (Bonett, 2010) was applied for
McDonald’s Omega coefficients and test-retest reliability
(Pearson correlation coefficients). This model is recommended
because it does not rely on the unrealistic assumption of fixed
effects (e.g., constant coefficient) models that there is no varia-
tion in population effect sizes (Hunter & Schmidt, 2000), while
avoiding assumptions about a random selection of studies from
a normally distributed superpopulation central to random coeffi-
cient models (Hedges & Vevea, 1998).

An average reliability coefficient and 95% confidence interval
were computed for the meta-analyses using the improved method
proposed by Hartung and Knapp (2001; see also Sanchez-Meca
& Marin-Martinez, 2008), while a forest plot was constructed to
visually assess the variability among reliability coefficients in
the meta-analyses. Cochran’s QO-statistic and the 7 index were
calculated. A QO-statistic with p <.05 and I>>25% indicated
heterogeneity among the effect sizes (Higgins et al., 2003;
Huedo-Medina et al., 2006), which was also assessed by the
between-study standard deviation (t) and by calculating a 95%
prediction interval.

Moderator analyses were carried out to identify the study
characteristics statistically associated with the reliability coeffi-
cients for meta-analyses with at least 20 reliability estimates.
Weighted analyses of variance (ANOVAs) for categorical varia-
bles and meta-regressions for continuous variables were applied
to a mixed-effects model using the method recommended by
Knapp and Hartung (2003; see also Lopez-Lopez et al., 2013;
Viechtbauer et al., 2015). Following Raudenbush’s (2009)

proposal, the proportion of variance explained by the moderator
variable was computed (Lopez-Lopez et al., 2014). Model mis-
specification was evaluated using the Oy, and Oy statistics for
categorical and continuous moderators, respectively.

A visual inspection of the symmetry of funnel plots (Light &
Pillemer, 1984; Sterne & Egger, 2001), followed by a three-level
extension of Egger’s regression test (Egger et al., 1997) were
used to determine whether publication bias might threaten the
validity of the results of the meta-analyses. Visual inspection pro-
vides a general idea of potential publication bias; however, it
does not account for the dependent data within studies. The three-
level extension of Egger’s regression test explores whether there
is a statistically significant association between effect sizes and
their standard errors using a three-level approach that considers
the dependence between reliability estimates (Fernandez-Castilla
etal., 2021).

To examine the extent to which the meta-analytic results
could be used for other studies that applied the APBS, the sample
characteristics of the inducing and reporting studies were com-
pared. These studies were compared in terms of their average and
SD of age, gender distribution, and mean and SD of the APBS
total score. All statistical analyses were conducted using the
metafor package in R (Viechtbauer, 2010).

Results

Selection Process of the Studies

Figure 1 shows the study selection process. The 1,457 references
obtained were exported to RefWorks, which was used to scan and
eliminate duplicates and screen the titles. The abstracts were then
examined, and 166 articles were eligible, of which 97 applied the
APBS. Twenty of these were discarded for applying a short ver-
sion of the APBS (see Supplementary Material), and three more
were discarded for applying the APBS using a 7-point Likert-type
scale (Anli, 2019; Rao et al., 2021; Ward & King, 2018), leaving
74 articles that applied the APBS with 16 items using a 5-point
Likert-type scale. Of these, 58 reported a reliability estimate based
on study-specific data and 16 reported induced reliability or did
not report reliability coefficients. The RG study finally analyzed
58 articles that reported reliability coefficients with the data at
hand (see Supplemental Material). Of the 58 articles included in
the RG meta-analysis, five reported several reliability coefficients
from different independent samples (Caprara & Steca, 2005;
Layous & Nelson-Coftey, 2020; Martinez-Pampliega et al., 2018;
Marti-Vilar et al., 2020; Rodriguez et al., 2021). The database of
the present RG meta-analysis thus included a total of 67 independ-
ent samples, which provided 76 reliability estimates.

Characteristic of the Studies

The total number of participants in the sample was N=27,091 (min-
imum=56, maximum=2,574), with a mean of 404 participants per
sample (median=315; SD=355). The participants’ mean age was
25.85 (Median=20.86, SD=13.52), the mean male percentage was
38.9% (Median=40.5%, SD=12.3%), and the average Caucasian
percentage was 71.6% (Median=76.6%, SD=28.7%)).

Regarding APBS total scores, for all samples, the average
of the mean APBS total scores was 57.44 (Median=58.24,
SD=8.22, Min.=24.67, Max.=67.04) and the average of the
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Atrticles identified through
electronic searches
(n=1453)

}

| Total articles identified (N = 1,457) |

—)| Duplicate articles removed (n = 230) |

| Articles selected based on reading abstracts (n = 166) |

Articles identified through
other searches (n = 4)

Full-text articles assessed for eligibility (n = 97) |

Articles excluded:
(n=23)

*Short version: 20
*7-point Likert scale: 3

Articles that applied the original version
of the APBS
(16 items rated on 5-point Likert scale) [—>]

Articles excluded for inducing
reliability or not reporting on a
reliability coefficient

(n=14) (2=16)

|

Articles that reported some reliability coefficient

(n=758)

|

Independent samples included in the meta-analysis

(k=67)

Figure I. REGEMA Flow Diagram of Study Selecting Process.

standard deviation for APBS total scores was 9.86 (Median=
10.08, SD=2.79, Min.=2.31, Max.=15.68).

Of the 67 independent samples, 57 (85.1%) appeared in arti-
cles written in English and the 10 remaining samples (14.9%)
were published in Spanish. The studies were conducted in 14 dif-
ferent countries: Italy (22 samples; 32.8%), Spain (14 samples;
20.9%), United States (11 samples; 16.4%), Europe (40 samples;
59.7%), North America (12 samples; 17.9%), South America (11
samples; 16.4%), Asia (3 samples; 4.5%), and Africa (1 sample;
1.5%). All studies used convenience samples, and most of them
had cross-sectional research designs (83.6%).

Mean Reliability and Heterogeneity

Independent meta-analyses were performed for each type of
reliability coefficient. Several studies have reported separate
alpha coefficients for different participant samples. A three-
level RG meta-analysis was carried out to take into account the
dependence between Cronbach’s alpha coefficient values in the
same study, while separate two-level RG meta-analyses were
conducted to synthesize McDonald’s Omega coefficients and
test—retest reliability coefficients.

Table 1 shows the mean reliability of each type of coefticient,
95% confidence interval, 95% prediction interval, O test, and I?
index for the total APBS scores. Cronbach’s alpha coefficient

was the most frequently used reliability estimate, with an average
coefficient of .903 (95% CI [.893, .912], £k=65), ranging from
790 to 960 (see Figure 2). McDonald’s Omega coefficients
showed an average reliability of .896 (95% CI [.853, .927], k=6),
ranging from .845 to .940 (see Figure 3). The test-retest reliabil-
ity coefficients presented an average coefficient of .672 (95% CI
[.553, .764], k=5), ranging from .590 to .790 for a time interval
between test-retest administrations from 1day to 208 weeks
(M=93.63 weeks, SD=77.09) (see Figure 4) and an average
coefficient of .674 (95% CI [.499, .797], k=4), ranging from .590
to .790 for a time interval between test-retest administrations
from 52to 208 weeks (M=117 weeks, SD=65.43) (see Figure 5).
Similar reliability estimates were found when the varying-coeffi-
cient meta-analytic model was applied to McDonald’s Omega
coefficients (o, =.896, 95% CI [.859, .922], k=6) and the test—
retest reliability coefficients (r,=.672, 95% CI [.654, .687],
k=5;r,=.674,95% CI [.663, .686], k=4). In addition, there was
evidence that all reliability coefficients were heterogeneous, as
all Q-statistics were statistically significant, and the I indices
ranged from 85.8% to 95.2%.

Analysis of Moderator Variables

Moderator analyses were performed for the reliability coeffi-
cients with at least 20 estimates. Of the three types of reliability
coefficients analyzed (alpha, omega, and test-—retest), only alpha
coefficients fulfilled this criterion. Mixed-effects simple meta-
regressions were applied to evaluate the influence of continuous
moderators on alpha coefficients (see Table 2). Male percentage
(p=.003, R*=.16) and year of publication of the study (p=.011,
R?=.10) had a statistically significant relationship with alpha
coefficients, such that the larger the male percentage, the larger
the alpha coefficient, and the most recent studies exhibiting lower
alpha coefficients than the oldest. In addition, the participants’
mean score was significantly related to the alpha coefficient
(p=.016, R?>=.14), with a negative regression coefficient indicat-
ing that the alphas decreased as the participants’ mean scores
increased. The participants’ mean age was marginally related to
the alpha coefficient (p=.070, R*=.03), with a positive regres-
sion coefficient indicating that the alphas increased as the aver-
age participant age increased.

It is worth noting that variability in APBS scores was not a
predictor of consistency coefficients. However, an analysis of the
relationships between Cronbach’s alpha coefficients and standard
deviation of APBS scores by target population revealed a relation-
ship between variability exhibited in the APBS total scores in
samples recruited from “other population” and consistency reliabil-
ity (see Table S2), but not in the rest of the subsamples. Figure 6
displays scatter plots of the relationship between the standard
deviation of the APBS total scores and Cronbach’s alpha coeffi-
cient for the target population. It can be noted that in the subsam-
ple recruited from “other population” the variability exhibited in
APBS scores showed a negative association with the reliability
estimate, indicating that studies with higher variability resulted in
lower reliability estimates. Nevertheless, the ANOVA performed
on the variance of APBS scores by target population did not
find statistically significant differences in variability scores, F(3,
43)=1.21, p=317, R*=.124, Q,(43)=3,268.81, p<.001, indi-
cating that the variability of scores exhibited was similar among
the different target populations (general population: 104.25, 95%
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Table I. Average Reliability Coefficients, 95% Confidence Intervals, and Heterogeneity Statistics for the Adults’ Prosocialness Behavior Scale
Total Score.

Reliability estimate k N r, 95% ClI 95% PI Q 12 T

LL UL LL UL

Alpha 65 26,175 .903 .893 912 .806 951 1,342.20%% 95.2 0.122
Omega 6 1,983 896 853 927 746 957 76.45%% 93.3 0.320
Test-rest (| day to 208 weeks) 5 1,667 672 .553 764 .359 .849 25.037#* 85.9 0.142
Test-rest (52-208 weeks) 4 1,611 674 499 797 239 .884 25.02°%* 90.6 0.159

Note. k: number of studies; N: total sample size; r_ : average reliability coefficient; Cl: confidence interval for r_; Pl: prediction interval for r ; Q: Cochran’s
heterogeneity Q-statistic; Q-statistic has k — | degrees of freedom; I heterogeneity index; t: between-studies standard deviation estimated using restricted
maximum likelihood; LL and UL =lower and upper limits of the 95% confidence and prediction intervals for r .

ok < 0001,

Author(s) and Year

Alpha [95% CI]

Cronbach's Alpha coefficients

Gonzalez-Hernandez & Martinez-Martinez ( 2020) L ——— 0.860 [0.839, 0.879]
Martinez-Martinez & Gonzalez-Hernandez (2018) [ —— 0.870 [0.850, 0.887]
Rodriguez (2014) [——— 0.840 [0.812, 0.864]
Rodriguez & Moreno (2016) O— 0.840 [0.818, 0.859]
Rodriguez et al. (2017) — 0.830 [0.808, 0.850]
Suria (2017) G—— 0.790 [0.737, 0.833]
Esparza-Reig (2020) [US— 0.890 [0.868, 0.908]
Esparza-Reig et al. (2021) et 0.880 [0.851, 0.903]
Morales (2020) —_— 0.840 [0.804, 0.869]
Alessandri et al. (2014) 0.920 [0.909, 0.930]
Zuffiand et al. SZOM) —— 0.930 [0.919, 0.940,
Ishfaq & Kamal (2019) ] 0.890 [0.875, 0.903;
Albiero et al. (2009) ——— 0.910 [0.899, 0.920]
Alessandri et al. (2017) ——y 0.880 [0.856, 0.900]
Del Bove et al. (2008) — 0.950 [0.944. 0.956]
Eisenberg et al. (2011) —— 0.930 [0.922, 0.937]
Lemos & Richaud (2021) I 0.800 [0.765. 0.830]
Luengo Kanacri, Pastorelli, Zuffiano et al. (2014) — 0.910 [0.900, 0.919]
Palacios et al. (2019) (r— 0.900 [0.887, 0.912]
Pastor et al. (2020) Pe— 0.870 [0.850, 0.887]
Caprara et al. (2012) — 0.930[0.918, 0.940]
Caprara et al. (2010) L 0.950 [0.942, 0.957]
Caprara & Steca (2007) - 0.930 [0.924, 0.935;
Caprara & Steca (2005). Sample 1 s ] 0.900 [0.872, 0.922
Caprara & Steca 22005;. Sample 2 it 0.930 [0.909, 0.946
Caprara & Steca (2005). Sample 3 —— 0.900 [0.871, 0.922]
Caprara & Steca (2005). Sample 4 ——t 0.910 [0.884, 0.930]
Caprara et al. (2005) - 0.910 [0.905, 0.915]
Layous & Nelson-Coffey (2020). Sample 2 - 0.950 [0.941, 0.958]
Pandya (2020) —— 0.930 [0.921. 0.938]
Park et al. (2019) ——t 0.950 [0.941. 0.958]
Silverstein et al. (2021) Sy 0.920 [0.910, 0.929]
Voetmann & Kendall (2019) —y 0.940 [0.929, 0.949]
Zuffiand et al. (2016) — 0.930 [0.920, 0.939]
Allwood et al. (2020) ] 0.880 [0.867, 0.891

Aydin Sunbul & Aslan Gordesli (2021) P 0.910 [0.896, 0.922]
Buratti et al. (2020) —— 0.870 [0.857. 0.882]
Ripamonti et al. (2017) L 0.920 [0.905, 0.933]
Suazo et al. (: ) —— 0.930 [0.918, 0.940]
Alessandri et al. (2015) —t 0.960 [0.953, 0.966]
Barford et al. (2014) L — 0.890 [0.851, 0.919;
Beffel & Nuttall (2020) — 0.920 [0.893, 0.940]
Caprara et al. (2008) ——t 0.930 [0.922, 0.937,
Chinopfukutwa & Hektner (2020) p——— 0.910 [0.898, 0.921

Dentale et al. (2017) et 0.860 [0.835. 0.881]
Foschi & Lauriola (2014) —— 0.890 [0.869, 0.908]
Gatner et al. (2016) S—— 0.860 [0.839, 0.878]
Hill et al. (2013) — 0.900 [0.885, 0.913]
Layous & Nelson-Coffey (2020). Sample 1 [ 0.920 [0.897, 0.938]
Layous & Nelson-Coffey (2020). Sample 3 Ll 0.920 [0.906, 0.932]
Marti-Vilar et al. (2020). Sample 1 Ll 0.869 [0.840, 0.893]
Marti-Vilar et al. (2020). Sample 2 S 0.869 [0.846, 0.889]
Marti-Vilar et al. (2020). Sample 3 et 0.842 [0.808, 0.870]
Marti-Vilar et al. (2019 [ —— 0.890 [0.864, 0.911]
Martinez-Pampliega et al. }2018;. Sample 1 = 0.910 [0.899, 0.920;
Martinez-Pampliega et al. (2018). Sample 2 L o] 0.880 [0.855, 0.900
Montero & Morales-Rodriguez (2021) —— 0.870 [0.836, 0.897
Persich & Robinson (2020) —_— 0.930 [0.907. 0.947]
Pimentel et al. (2018) P—— 0.900 [0.878, 0.918]
Rodriguez et al. (2021). Sample 1 e | 0.860 [0.830, 0.885]
Rodriguez et al. (2021). Sample 2 St 0.880 [0.853, 0.902]
Roth (2017) — 0.886 [0.865, 0.904]
Tahiroglu & Taylor (2019) P— 0.920 [0.905, 0.933]
Valchev et al. (2014) [ 0.900 [0.882, 0.915]
Yip & Kelly (2013) L — 0.890 [0.857, 0.915]
RE Model [ EEEERRRRRREREY TR 0.903 [0.893, 0.912]

0.750 0.812 0.875 0.938 1.000

Figure 2. Forest Plot RG MA on Cronbach’s Alpha Coefficients.

CI [75.90, 132.61]; other population: 94.71, 95% CI [48.82,

The influence of categorical moderators on the APBS total

140.60]; school students: 72.75, 95% CI [34.57, 110.94]; and score alpha coefficients was analyzed using mixed-effects

university students: 113.65, 95% CI [91.58, 135.72]).

ANOVAs (see Table 3). Six categorical moderator variables were
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Author(s) and Year Omega [95% CI]
Mieres-Chacaltana et al. (2020) i 0.905[0.895, 0.914]
Suazo et al. (2020) —— 0.940[0.930, 0.949]
Marti-Vilar et al. (2020). Sample 1 — 0.870[0.841, 0.894]
Marti-Vilar et al. (2020). Sample 2 —— 0.845[0.818, 0.868]
Marti-Vilar et al. (2020). Sample 3 —— 0.890 [0.866, 0.909]
Zuffiand et al. (2018) —_— 0.900 [0.852, 0.932]
RE Mode] Pressssssatanssatantantansansansansnnen ———————— 1 0896 l[lsss' 0927"
I T T T 1
0.720 0.785 0.850 0915 0.980
McDonald's Omega Coefficient
Figure 3. Forest Plot RG MA on McDonald’s Omega Coefficients.
Author(s) and Year Correlation [95% CI]
Alessandri et al. (2014) —— 0.640 [0.576, 0.696]
Zuffiano et al. (2014) — 0.590 [0.512, 0.659]
Luengo Kanacri, Pastorelli, Zuffiané et al. (2014) —%— 0.650 [0.604, 0.692]
Zuffiano et al. (2016) —— 0.790 [0.740, 0.831]
Zuffiano et al. (2018) 0.657 [0.476, 0.784]
RE Model Brrsmsensennn s e ———— 0.672 [0.553, 0.764]
[ T T T 1
0.350 0.500 0.650 0.800 0.950
Correlation Coefficient

Figure 4. Forest Plot RG MA on Test—Retest Reliability Coefficients (Range: | Day to 208 Weeks).

Author(s) and Year

Correlation [95% CI]

Alessandri et al. (2014)
Zuffiano et al. (2014)
Luengo Kanacri, Pastorelli, Zuffiano et al. (2014)—&—

Zuffiano et al. (2016)

0.640 [0.576, 0.696]
0.590 [0.512, 0.659]
0.650 [0.604, 0.692)

0.790 [0.740, 0.831]

RE Model [P ——

[ I I I 1
0.487 0.625 0.762

Correlation Coefficient

0.674 [0.499, 0.797]

Figure 5. Forest Plot RG MA on Test—Retest Reliability Coefficients (Range: 52-208 Weeks).
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Table 2. Results of the Simple Meta-Regressions Applied on Alpha Coefficients for the Adults’ Prosocialness Behavior Scale Total Score, Taking
Continuous Moderator Variables as Predictors.

Predictor variable k bJ. 95% ClI F Qe R?

LL UL

Mean total score 47 -0.207 -0.375 -0.039 5.84* 666.6%% 139
SD total score 47 0.185 -0.380 0.750 .041 787 40k 0
Sample size 65 0.000 -0.000 0.000 1.46 1,323, [ 0
Gender (% male) 63 0.010 0.004 0.017 8.90°* 1,055.9°%* .156
Mean age (years) 63 0.006 -0.001 0.012 3272 1,214.6%F .033
SD of age (years) 55 0.010 -0.012 0.032 0.85 1,079. [ 0
Year of the study 65 -0.027 -0.047 -0.006 6.57* I,165.3%% .097

Note. k: number of studies; b;: regression coefficient of each predictor; Cl: confidence interval; F: Knapp—Hartung’s statistic for testing the significance of the
predictor (the degrees of freedom for this statistic are | for the numerator and k — 2 for the denominator); Q_: statistic for testing the model misspecification;
R% proportion of variance accounted for by the predictor; LL and UL: lower and upper limits of the 95% confidence interval for b.

<05, Fp < 01, #5p < 001. % =.070.
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Figure 6. Scatter Plots of the Relationship Between Standard Deviation of APBS Total Scores and Cronbach’s Alpha Coefficient by Target Population.

significantly related to alphas: test version, target population,
continent, study language, study research design, and financial
source. The original (Italian) APBS applications had a larger
average alpha coefficient (o, =.920) than their adaptations to
other languages (o, =.893, p=.001, R2=.19). The target popula-
tion also had a statistically significant relationship with the alpha
coefficients (p <.001, R*=.25), with a larger mean reliability for

the studies conducted on samples recruited from the general
population (o, =.932) than those carried out on schoolchildren
(o, =.884). The continent on which the study was carried out
also had a statistically significant association with the alpha
coefficients (p=.005, R>=.19), with larger mean reliability for
studies conducted in Asian countries (o, =.927), and those car-
ried out in South American countries yielded lower means
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Table 3. Results of the Weighted ANOVAs Applied on Alpha Coefficients for the Adults’ Prosocialness Behavior Scale Total Score, Taking

Categorical Moderator Variables as Independent Variables.

Variable k N o, 95% ClI ANOVA results
LL LU
Test version F(1, 63)=10.96, p=.001
Original (Italian) 22 11,462 920 908 931 R*=.188
Other 43 14,713 893 88l 903 Qw(63)=1,029.20, p <.001
Study focus F(1, 63)=2.46,p=.117
Psychometric 20 10,046 .908 897 917 R?=.028
Applied 45 16,129 892 872 908 Q(63)=1,308.33, p<.001
Target population F(3, 61)=28.50, p<.001
University students 29 8,020 897 .884 .909 R?=.252
General 16 8,542 932 921 942 Qw(61)=1,018.83, p<.001
School Students 13 6,280 884 863 902
Other* 7 3,333 892 863 914
Continent F(4, 60)=15.02, p=.005
Europe 39 17,799 903 893 913 R?=.194
North America 12 3,156 918 899 933 Q(60)=999.83, p <.00I
South America 10 3,356 .867 .838 .891
Asia 3 1,433 927 895 949
Africa I 431 .900 812 947
Study language F(1, 63)=19.52, p<.00I
English 56 23,191 910 902 918 R?=.258
Spanish 9 2,984 852 818 879 Qw(63)=1,006.41, p<.001
Main researcher F(1, 63)=0.60, p=.440
Psychologist 57 23,159 901 891 911 R?=0
Other 8 3,016 911 886 931 Q(63)=1,334.56, p<.001
Design research F(l, 63)=5.69, p=.017
Cross-sectional 55 21,396 898 887 907 R?=.082
Longitudinal 10 4,779 923 905 938 Qw(63)=1,230.12, p <.001
Financial source F(1, 63)=4.47, p=.034
Public funding 15 6,957 919 902 932 R?=.063
No funding 50 19,218 897 886 908 Qu(63)=1,295.66, p<.001

Note. ANOVA =analysis of variance; k: number of studies; N: total sample size; o, : mean coefficient alpha; Cl: confidence interval; LL and LU: lower and
upper 95% confidence limits for a; F: Knapp—Hartung’s statistic for testing the significance of the moderator variable; Q,: statistic for testing the model

misspecification; R%: proportion of variance accounted for by the moderator.
2Other: disabilities, psychologists, teachers, and so on.

(o, =.867). The language in which the manuscript was written
also revealed a statistically significant relationship with the
alpha coefficients (p <.001, R?>=.26), with larger means for
studies written in English (o, =.910) than those written in
Spanish (o, =.852). The study’s research design was also sig-
nificantly associated with the alpha coefficients (p=.017,
R?=.08), with a larger mean reliability for the studies that used
a longitudinal design (o, =.923) than those that used a cross-
sectional design (o, =.898). Finally, the financial source also
showed a statistically significant association with the alpha coef-
ficients (p=.034, R*=.06), with larger mean reliability for the
studies that were supported for public funding (o, =.919) than
those that did not receive financial sources (o, =.897).

Explanatory Models

The QO and Q,, statistics (see Tables 2 and 3) suggest that the
residual heterogeneity among the reliability estimates was sub-
stantial in all models, including a single moderator, even though
several moderator variables were significantly associated with the

APBS total score alpha coefticients. Thus, a multiple meta-regres-
sion was used to identify the most relevant study characteristics to
explain the variability of the coefficients. However, given that
methodological research recommends at least 10 effect estimates
for each predictor (Lopez-Lopez et al., 2014), only five predictors
were to include in the model. These predictors were chosen based
on the ANOVA results and simple meta-regressions (R>>.10).
Moreover, for the ANOVA results, an additional criterion was that
the predictor should be able to be coded as one dummy variable
only. As the “continent” variable could not be coded as a dummy
variable, it was not included in multiple meta-regression analysis.
Five predictors were included in the model: target population,
study language, test version, average Adult Prosocialness
Behavior Scale (ABPS) total score, and percentage of male par-
ticipants in the samples. The “target population” (1 =general pop-
ulation, O=other population), the “test version” (1=Original;
0=0Other), and the “language of the study” (1 =English; 0=Other)
were each coded as a dummy variable.

Owing to insufficient data on some variables, k=45 studies
were included in this meta-regression (see Table 4). The full
model exhibited a statistically significant relationship with
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Table 4. Results of the Multiple Meta-Regressions Applied on Alpha Coefficients for the Adults’ Prosocialness Behavior Scale Total Scores, Taking as
Predictors the Target Population, Language of the Study, Version Test, the Year of the Publication, and the Percentage of Male in the Samples (k=45).

Predictor variable b, SE z p
Intercept 2.136 0.320 6.668 <.0001
Target population | (General population) 0.206 0.098 2.103 .036
Language of the study (English) 0.388 0.122 3.196 .001
Test version (Original) -0.012 0.091 -0.127 .899
Percentage of male 0.005 0.004 1.341 .180
Average ABPS total score —-0.007 0.004 -1.578 115

Global results:
Total 12 (intercept-only model): 0.0967
Residual 72 (full model): 0.0496

R%=.487

F(5, 39)=36.60, p<.0001

Q:(39)=364.97, p<<.0001

Note. b;: regression coefficient of each predictor; SE: standard error for b; z: statistic for testing the significance of the predictor; p: probability level for the
z statistic; ABPS: Adult Prosocialness Behavior Scale; F: Knapp—Hartung’s statistic for testing the significance of the full model; R%: proportion of variance
accounted for by the predictors; Q: statistic for testing the model misspecification.
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Figure 7. Funnel Plot on Cronbach’s Alpha Coefficients to Examine Publication Bias.

alphas, F(5, 39)=36.60, p <.0001, with 48.7% of the variance
explained. Of the five model predictors, two showed a statisti-
cally significant relationship with Cronbach’s alpha coefficients
after controlling for the influence of the other variables: the study
language (p <.001) and the target population (p=.036); thus, the
alpha coefficients obtained in the studies were higher when the
studies used samples recruited from the general population and
the study was written in English.

Analysis of Publication Bias

Figure 7 displays the funnel plot constructed to examine publica-
tion bias in three-level meta-analysis performed on alpha coeffi-
cients. Overall, a visual examination of the funnel plots showed
that the distributions of the reliability estimates were relatively
symmetrical around their means. Although, there were some data
points on the lower right and middle left portion plot with no
counterparts on the opposite side.

In addition, Egger’s test did not reach statistical significance
for the meta-analysis of Cronbach’s alpha coefficient (3=-1.592,
SE=1.642, Z=-0.969, p=.332). Therefore, based on the results
of these different analyses, publication bias can be reasonably
ruled out as a serious threat to the meta-analytic findings.

A Comparison of Studies That Induce and
Report Reliability

To determine whether the results can be generalized to studies
using the APBS, regardless of whether they reported or induced
reliability, the characteristics of the samples in both study types
were compared by performing a meta-analysis. The mean and
standard deviation of the total score were compared in both types,
as well as the mean and standard deviation of the participants’
ages and percentage of males.

As previously mentioned, of the 74 articles that had applied
the APBS, 58 (78.4%) reported a reliability estimate based on
study-specific data, and 16 of these (21.6%) reported either
induced reliability or did not find a reliability coefficient. As
shown in Table 5, there were no statistically significant differ-
ences in any of the sample characteristics between those that
induced or reported reliability.

Discussion

The aim of the present RG meta-analysis was to assess the
average reliability of the APBS total score and identify the
study characteristics that affect the reliability coefficients
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Table 5. Results of the Weighted ANOVAs Applied on Different Sample Characteristics of the Studies That Reported and Induced Test Score Reliability.

Variable k Average 95% ClI ANOVA results
LL LU
Mean Total Score F(1,52)=0.48, p=.491
Reported 47 57.43 55.11 59.76 R?=0
Induced 7 55.19 49.15 61.24 Quw(52)=48,229.37, p<.0001
Variance Total Score F(1,52)=0.08, p=.773
Reported 47 102.58 88.16 116.99 R?=0
Induced 7 96.81 58.75 134.88 Qw(52)=7,540.24, p<.000I
Mean age (years) F(1, 68)=1.05, p=.310
Reported 57 25.77 22.11 29.44 R?=0.002
Induced 13 30.14 2246 37.83 Quw(68)=439,052.29, p <.000I
Variance age (years) F(1, 68)=0.33, p=.568
Reported 57 30.79 16.08 45.50 R?=0
Induced 13 40.63 9.74 71.52 Qw(68)=10,778.17, p <.0001
Male (%) F(1,78)=0.03, p=.863
Reported 67 38.84 35.93 41.84 R*=0
Induced 15 39.46 33.24 46.04 Qw(78)=1,152.44, p <.0001

Note. ANOVA: analysis of variance; k: number of studies; Cl: confidence interval; LL and LU: lower and upper 95% confidence limits for average; F: Knapp—
Hartung's statistic for testing the significance of the moderator variable; R% proportion of variance accounted for by the moderator; Q,: statistic for testing

the model misspecification.

obtained by applying the scale. Despite the recommendations
of the American Psychological Association (Appelbaum et al.,
2018), not all the primary studies that applied the APBS
reported a reliability coefficient based on study-specific data:
78.4% of them provided an alpha coefticient and/or McDonald’s
Omega and/or test-retest coefficients from their own data,
representing the different methods of assessing reliability
within the Classical Test Theory. Approximately 21.6% of the
studies that applied the APBS-induced reliability or did not
report a reliability coefficient, which was unexpected, since
score reliability needs to be reported when a measure is used.
The percentage of articles reporting reliability coefficients
with their own data was similar to that of other RG studies
(e.g., Rubio-Aparicio et al., 2020).

As mentioned previously, different reliability coefficients have
been reported in studies based on specific data. Cronbach’s alpha
coefficient was the most frequently reported (e.g., Blazquez-
Rincoén et al., 2022). The average reliability coefficient for total
scores, measured as Cronbach’s alpha coefficient, was .903, and
when assessed as McDonald’s Omega coefficient, it was .896.
According to the psychometric theory, Cronbach’s alpha coeffi-
cients over .70 can be considered acceptable for exploratory
research. However, in general research, coefficients higher than
.80 are recommended and should be higher than .90 in clinical
practice (Nunnally & Bernstein, 1994). According to these guide-
lines, the average internal consistency reliability of the APBS
found in this study can be considered adequate for research and
acceptable for making clinical decisions. However, prediction
intervals for reliability estimates, which indicate the likely range
of the future values of reliability estimated in an application of the
test in other studies, showed that future internal consistency reli-
ability of the APBS might be adequate for exploratory and general
research, but not for clinical practice, given that they might range
between .746 and .957.

Regarding test—retest reliability coefficients, Pearson correla-
tions obtained a mean of .672 for the APBS total score. Different
opinions exist in the psychometric literature on the guidelines for
interpreting the adequacy of test-retest coefficients, given that
estimates of test-retest reliability are affected by the period
between the test and retest (Charter, 2003; Revelle & Condon,
2018; Watson, 2004). In this RG meta-analysis, the studies used
time intervals ranging from 52 to 208 weeks (with the exception
of one study that had a time interval of 1day). A considerable
test—retest correlation over a long period indicates temporal sta-
bility (Revelle & Condon, 2018; Watson, 2004). The prediction
interval for temporal stability reliability estimates of the APBS
indicates that future test—retest correlations might range between
.259 and .884, which means that the characteristic that is evalu-
ated is not very stable and changes with age, experiences, learn-
ing, or the evaluation endeavor.

Moderator analyses provided evidence that nine variables
were related to the heterogeneity shown by Cronbach’s alpha esti-
mates: mean ABPS total scores, male percentage, year of publica-
tion of the study, target population, test version, geographical
location (continent), research design, financial source, and study
language. It is worth noting that the variability of APBS total
scores was not a predictor of the reliability estimates, although the
magnitude of Cronbach’s alpha coefficients is typically related to
the empirical variance of the scores in the samples involved. This
lack of significance may have been due to the low range of this
explanatory variable (as were 2.31 and 15.68), which was the
minimum and maximum total scores standard deviations found in
the studies. Nevertheless, an analysis of the relationships between
the variances of the observed scores in the different samples
(target population) and the corresponding reliability coefficients
revealed that the variability of APBS total scores had a negative
effect on the reliability estimates in samples recruited from “other
populations,” suggesting an increase in measurement errors when
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the test was applied. As Botella et al. (2010) point out, increases in
the error variance of measurement when the test is applied imply
increases in the empirical variance of the scores and decreases
in the reliability estimates. The “other population” variable was
composed by a set of samples recruited from people with disabil-
ities, juvenile delinquents and students, psychologists, teachers
working in public schools, clergy, subjects were or had been
volunteering in hospital settings, and nurses.

Six of the nine variables associated with heterogeneity exhib-
ited by Cronbach’s alpha estimates explained a significant part of
it: study language (25.8%), target population (25.2%), continent
where the study was conducted (19.4%), the test version applied
(18.8%), the percentage of male participants in the samples
(15.6%), and the average ABPS total score (13.9%). However,
when a multiple regression model was built with five of these six
predictors, only two showed a statistically significant relation-
ship with Cronbach’s alpha coefficients after controlling for the
influence of the other variables: target population (p=.036) and
study language (p=.001). These predictors accounted for 48.7%
of the alpha variance; therefore, larger reliability estimates were
noted when the study was carried out with samples recruited
from the general population, and the study was written in English.
Regarding the study language, it is possible that studies written in
Spanish were published in peer-reviewed journals but with a
lower impact than those written in English. High-impact journals
may require authors to provide higher reliability estimates to be
considered for publication, so that the journal’s impact, rather
than the study language, may explain this difference among the
reliability estimates.

Although the APBS was devised to be applied to adult sam-
ples (Caprara et al., 2005), at least 13 studies applied it to teenag-
ers, with a satisfactory average alpha of .884 (Nunnally &
Bernstein, 1994). In these studies, the average sample age ranged
from 12.3 to 17.5 years, with an average of 15.4years. Although
Caprara and Pastorelli (1993) developed the PBS for children,
these studies did not apply the PBS’s children’s but the adults’
version, possibly because Caprara and Pastorelli (1993) validated
their version on a sample of children between 7 and 10years of
age. It is therefore possible that the authors of the studies with
samples over 10years old decided to apply the APBS’s adult
version because of the absence of evidence on the psychometric
properties of the children’s version for that age range. Our find-
ings support the use of the APBS in teenage samples, given that
the reliability estimate obtained in this sample was adequate
(average alpha .884) according to the psychometric theory.
However, it should be noted that the APBS total score reliability
estimate might be increased with the participant’s age. In any
case, future research should investigate the psychometric proper-
ties of children and adolescents’ APBS or even develop an adap-
tation of this scale for this age range.

Studies reporting and inducing the reliability of the APBS
scores were compared for the sociodemographic characteristics
of their samples to determine whether the conclusions of this
RG meta-analysis can be generalized to other studies, and we
found no statistically significant differences. If studies that
reported and induced reliability used participant samples of
similar composition and variability, the results of this RG meta-
analysis can be generalized to any study that applies the APBS,
regardless of whether they reported or induced their test score
reliability.

Limitations

This RG meta-analysis has certain limitations that should be
mentioned. First, language limitations could have affected the
possibly eligible studies that applied the APBS. Second, the
small number of studies that reported test—retest correlations
could limit the generalizability of the results on the temporal
stability of APBS scores. Third, due to the few studies that
reported McDonald’s Omega and test-retest coefficients, it was
not possible to carry out moderator analyses to search for poten-
tial variables related to heterogeneity shown by these reliability
estimates.

Implications for Future Research and Clinical
Practice

As reliability is not an inherent property of the test but depends
on the composition and variability of the sample to which the
test is applied, it is advisable to estimate and report reliability
estimates with the data at hand, in line with the recommenda-
tions of international organizations, such as the American
Psychological Association, the American Educational Research
Association, and the National Research Council on Measurement
in Education. This information would help researchers and
professionals to determine the accuracy of the measurement
and thus would allow them to extract conclusions based on this
reliability.

In clinical practice, the APBS has shown acceptable average
internal consistency reliability for clinical use. However, profes-
sional practitioners should consider that the future values of
internal reliability estimates in other applications of the test
might not be adequate for clinical practice, given that they might
range between .746 and .957 (Nunnally & Bernstein, 1994). In
addition, they should be aware that test—retest reliability showed
that the construct measured by the APBS is not very stable and
may change over time (e.g., with age, experience, learning, or the
evaluation endeavor).
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