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Abstract

Decades of research show that (i) social value orientation (SVO) is related to
important behavioral outcomes such as cooperation and charitable giving, and (i)
individuals differ in terms of SVO. A prominent scale to measure SVO is the social value
orientation slider measure (SVOSM). The central premise is that SVOSM captures a
stable trait. But it is unknown how reliable the SVOSM is over repeated measurements
more than one week apart. To fill this knowledge gap, we followed a sample of N
= 495 over 6 months with monthly SVO measurements. We find that continuous
SVO scores are similarly distributed (Anderson-Darling k-sample p = 0.57) and highly
correlated (r > 0.66) across waves. The intra-class correlation coefficient of 0.78 attests
to a high test-retest reliability. Using multilevel modeling and multiple visualizations,
we furthermore find that one’s prior SVO score is highly indicative of SVO in future
waves, suggesting that the slider measure consistently captures one’s SVO. Our analyses
validate the slider measure as a reliable SVO scale.
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1 Introduction

"Personality traits are probabilistic descriptions of relatively stable patterns of emotion,
motivation, cognition, and behavior" (DeYoung, 2015, p. 64). Social value orientation
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(SVO) is purportedly such a personality trait and is frequently invoked as an explanation
for individual variation in cooperative behavior (Van Lange et al., 2014). To qualify as a
personality trait, however, SVO must be stable over time. In particular, empirical measures
of SVO should exhibit high degrees of test-retest reliability. The empirical evidence for this
is currently scant. Therefore, we test whether the SVO slider measure (SVOSM), a very
popular SVO measure that has been frequently used after its introduction in 2011 (Bakker
& Dijkstra, 2021; Murphy et al., 2011), captures a stable personality trait. Stability is
an important psychometric property required of any measure claiming to translate to an
internally valid, consistent, and reliable assessment of the studied trait. Measuring SVO
reliably has long been a scientific goal (Au & Kwong, 2004; Balliet et al., 2009; Murphy
& Ackermann, 2014). We contribute to reaching this goal by analyzing SVOSM panel data
(N =495) from six-monthly repeated measures and assessing test-retest reliability.

Even though several measures exist (Thielmann et al., 2020), we focus on the SVOSM
because this measure is specifically designed to assess a trait related to cooperation, namely:
SVO is defined by the weight individuals assign to their own and others’ outcomes in situ-
ations of interdependence (Messick & McClintock, 1968). Primary reasons for researchers
to rely on the SVOSM, instead of other measures, include the fact that SVOSM is not
very burdensome for participants (consisting of just 6 items), has clear consistency checks,
purportedly has high test-retest reliability, and yields a continuous score (Murphy & Acker-
mann, 2014). Categorical classifications may fail to capture individual differences in SVO
(Bakker & Dijkstra, 2021) and the SVOSM allows researchers to utilize continuous scores.
Even though most researchers utilize the slider measure to capture SVO as a categorical
construct, the designers of the SVOSM recognized that SVO is "best represented as a con-
tinuous scale" (Murphy et al., 2011, p. 772). We move in this paper beyond treating SVO as
a category and rely on SVO as a continuous construct. A similar approach is conducted by
Fleeson (2001) who studied the Big Five as a distributional continuous measure rather than
discrete categorical ones. Yet, we go further than Fleeson and inspect whether distributions
of SVO continuous scores are alike over time.

SVO is generally taken to be a stable construct (Bogaert et al., 2008; Van Lange et al.,
2014). If this is true, repeated measurements of the SVOSM should show stable and strong
associations between continuous SVO scores over longer periods. Yet, the little research
into the test-retest reliability of the SVOSM there is used measurements just one week apart.
With our panel design of 6 measurements one month apart, we remedy this situation.

Assessing test-retest reliability is of the highest relevance both empirically and method-
ologically. Individuals with high SVO scores are shown to cooperate more than individuals
low on SVO both in observational studies, e.g., volunteering (Manesi et al., 2019), and
in experimental ones (Balliet et al., 2009). Establishing the test-retest reliability of SVO
strengthens its case as a reliable predictor of cooperation (and other behaviors). Apart from
employing a design with longer time intervals between measurements, we also advance the
field by relying on a non-student sample. Van Lange et al. (2014, p. 148) posit that we
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know surprisingly little about SVO in non-student samples. We rise to the occasion and use
a representative sample of the Dutch population.

In the remainder of this paper, we first discuss previous research. We then describe the
data collection process and our sample, followed by a presentation of our findings. We end
this paper with prospects for future research and some concluding remarks.

2  What we know thus far

Previous assessments of SVOSM’s test-retest reliability are encouraging. With approxi-
mately one hour between two waves (N = 124), Ackermann & Murphy (2019) report a
correlation of 0.72 between SVOSM scores. Most other studies use a two measurements
design, one week apart. One study with N = 872 reports a correlation of 0.79 between
continuous SVOSM scores (Hoglinger & Wehrli, 2017). The developers of the SVOSM
report a correlation of 0.92 with a sample of 46 students (Murphy et al., 2011). Another
study reports a correlation of 0.75 in a “non-monetary” condition (only show-up fee; N =
155 students) and a correlation of 0.35 in an incentivized “monetary” condition with N = 62
(Reyna et al., 2018). Hence, the SVOSM seems relatively stable across one-week periods
but some measurement-to-measurement variation is present. There is only one study, to
our knowledge, investigating the test-retest reliability of the SVOSM in a much longer time
frame. Bakker & Dijkstra (2021) report a correlation of 0.60 between continuous SVOSM
scores, relying on N = 86 students and two measurements three months apart. On the one
hand, temporal instability may result from random measurement errors. On the other, it may
result from SVO being systematically affected by, for example, personal experiences. All
in all, prior research on the temporal stability of the SVOSM suffers from two defects: (i)
studies either use very short time frames or have low sample sizes when using longer time
frames, and (ii) studies rely exclusively on student samples. We remedy both shortcomings.

3 Method

3.1 Social value orientation slider measure

The SVOSM has six items. Per item, respondents are asked to make a decision indicating
how they wish to allocate units of some hypothetically valuable good between themselves
and a random other person. Each item contains several alternative resource allocations, with
the ranges of own and others’ payoff changing across items. Respondents were informed
about the hypothetical nature of the questions and did not earn extra money in addition to
their participation fee. We chose this non-incentivized design because most existing SVO
studies do not use monetary incentives. In light of the findings of Reyna et al. (2018)
mentioned above, however, investigating test-retest reliability across longer time frames in
non-student samples in incentivized designs also seems valuable. We leave this question
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for future research. Finally, to calculate SVOs we need to compute each respondent’s SVO
degree. We first calculated the mean payoff allocated to themselves and the other for all
items and then measure a single SVO degree score based on the mean-self to mean-other
ratio (see Murphy et al., 2011; Murphy & Ackermann, 2015, for more information on the
measure and how to compute continuous SVO scores).

3.2 Data collection and our sample

We used a 6-month repeated measures design where respondents filled in the SVOSM each
month in a non-experimental context. The first wave of data collection occurred in January
2021 with subsequent waves administered in February (wave 2), March (wave 3), April
(wave 4), May (wave 5), and June (wave 6). Questionnaires started with an introduction,
followed by an example SVO question to get acquainted with the type and format of SVO
questions. Then respondents answered six allocation questions. Data were collected by
the Longitudinal Internet studies for the Social Sciences (LISS) panel administered by
CentERdata (Tilburg University, the Netherlands). The LISS panel is a representative
sample of Dutch individuals. The panel is based on a true probability sample of households
drawn from the population register and consists of 4500 households, comprising 7000
individuals. Our sample (N =495) is a random subset of the panel. We expect the full data
set to be publicly available in due course at https://www.lissdata.nl/.

3.3 Consistency check

A key property of the SVOSM is its consistency check, allowing researchers to exclude
respondents who are inconsistent in their allocation preferences. This may indicate random
answers or a lack of understanding. Murphy et al. (2011) suggested excluding respondents
whose answers result in intransitive preferences over SVOs. As an alternative, Bakker &
Dijkstra (2021) suggest excluding respondents whose answers were so inconsistent that their
resulting vector is too short (i.e., whether distance, D, is smaller than some cutoft value).
The more consistently a respondent chooses allocations corresponding to a particular SVO,
the longer their D will be. Vectors shorter than 35 are considered inconsistent and are
excluded from the sample.! For more information on computing vector lengths and the
mathematical function, we refer the reader to the supplementary file attached to Bakker &
Dijkstra (2021). We find that across all waves 9 percent of answer profiles are intransitive
while 7 percent fail the vector length criterion. A total of 302 (approximately 14%) out

IThe choice for 35 as the criterion is based on 39.99 (mean vector length) — 2 * 2.47 (standard deviation).
Additional analyses using 37.5 (applied by Bakker & Dijkstra, 2021) or 40 show that relying on stricter vector
length criteria leads to more stringent filtering of then considered inconsistent answer profiles: excluding 12.5
and 36.4% of responses respectively. The intra-class correlation coefficient (see section 4.2) goes up from
0.78 (D =35, N =230)t0 0.81 (D =37.5, N =214) and 0.90 (D =40, N = 103). A more conservative vector
criterion leads, as expected, to fewer inconsistencies in answer profiles and higher test-retest reliability.
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of 2176 responses were excluded because they failed to meet the transitivity criterion, the
vector length criterion, or both.

4 Results

4.1 Distribution of SVO in our sample

In Table 1, we provide descriptive statistics for all six items in our questionnaire. Generally,
we find that the mean scores do not vary that much. The standard deviations across
payoffs allocated to themselves and the other, however, do show some variance. Especially
items 1-other, 6-other, 4, and 5 show differences in allocation choices. Murphy et al.
(2011) denote that, next to the self-other dimension, SVO items capture differences in
preferences for maximizing own and others’ outcomes and (in)equality. If respondents

TaBLE 1: Inspecting the six SVO items separately, average payoffs to self and the other, and

average SVO scores. Payoff ranges of items 1 to 6 are reported in a note below.

ltem Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
1-self 85 (0) 85 (0) 85 (0) 85 (0) 85 (0) 85 (0)
I-other 79.1 (14.3) 81.3(11.5) 82.2(10.0) 82.1(10.6) 82.0(10.4) 82.1(10.8)
2-self  99.3(2.2) 99.5(1.6) 99.5(1.5) 995(1.7) 99.5(1.6) 99.7(0.9)
2-other 48.3(5.1) 488(3.7) 489(3.6) 489(4.0) 48.9(3.8) 49.2(2.1)
3-self 82.8(6.5) 834(54) 83.0(6.5 82.8(6.8) 83.1(6.1) 83.4(5.3)
3-other 859(2.8) 85.7(2.3) 859(2.8) 859(29) 858(2.6) 85.7(2.3)
4-self  68.7 (10.1) 69.2 (10.0) 68.6 (9.8) 68.6(9.6) 68.6(9.8) 69.5(10.2)
4-other 54.6 (24.6) 53.4 (24.2) 54.8(23.9) 54.9(23.3) 54.9(23.7) 52.7(24.7)
5-self 83.8(11.5) 83.3(11.4) 83.0(11.6) 81.7(11.4) 82.3(11.6) 83.4(11.5)
S-other 66.2 (11.5) 66.7 (11.4) 67.0(11.6) 683 (11.4) 67.7(11.6) 66.6(11.5)
6-self 89.7(6.2) 89.1(59) 89.1(6.1) 88.9(5.8) 89.0(6.0) 89.3(6.2)
6-other 74.0(14.5) 75.4(13.8) 75.4 (14.1) 579 (13.6) 75.6 (14.0) 75.1 (14.4)
Self 849 (4.4) 849@M42) 84744 84443 84644 85044
Other 68.0(8.7) 68.5(8.2) 69.0(8.0) 69.3(79) 69.1(8.0)0 68.6(8.3)
SVO 27.3(13.7) 28.0(12.9) 28.9(12.8) 29.4(12.5) 29.1(12.7) 28.0(13.0)

Note. M = mean; SD = standard deviation; Ranges of the SVOSM items in the question-
naire comprise from left to right: 1-self = 85, 1-other = 85 to 15, 2-self = 85 to 100,
2-other = 15 to 50, 3-self = 50 to 85, 3-other = 100 to 85, 4-self = 50 to 85, 4-other = 100
to 15, 5-self = 100 to 50, 5-other = 50 to 100, 6-self = 100 to 85, and 6-other = 50 to 85.
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favor maximizing their payoff, then they tend to select a self-payoft of 85 (other-payoff =
15) in item 4. Similarly, if respondents prefer equality in outcomes, then they would choose
an allocation in, for example, item 5 that leads to an equal distribution. Yet, respondents
favoring inequality in outcomes choose either a higher payoff for themselves or the other.
The standard deviations in said items show variation in payoft allocations across waves,
attesting to the need of assessing test-retest reliability of SVO via distributions and not
solely based on mean scores or discrete categories. Finally, the observed average payoff
allocated to themselves of all six items combined ranges from 67 to 93, with a mean of 84.7
(8D =4.3). Conversely, the average payoff allocated to the other ranges from 38 to 87, with
a mean of 68.8 (SD = 8.2). The mean payoff scores to self and the other vary little across
waves.

We now turn to the distribution of SVO degrees (the continuous scores) in our sample
(Table 1 and Figure 1). Individual SVO degree scores are based on answer profiles on all
six items, summarized as the mean payoffs allocated to themselves and the other (as shown
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Ficure 1: Visualizing SVO scores per wave. The mean is shown via a dashed line.
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in Table 1) to provide a single index score per wave. Observed SVO degrees range from
—16.1 to 61.4, with a mean across all respondents and waves of 28.4 (SD = 13.0). Lower
scores on the scale indicate a more proself orientation while higher scores indicate that the
respondents orient more prosocially. Table 1 shows that mean SVO scores vary marginally
across waves but the high standard deviations point to substantial variance in SVO. Figure
1 provides us with a visual inspection of SVO distributions across waves. In particular, we
see two major spikes, one approximately at score 8 and one near score 35. These represent
respondents who consistently select either prosocial (score 35) or individualistic (score
8) allocations (Bakker & Dijkstra, 2021; Murphy et al., 2011). The descriptive analyses
in Table 1 and Figure 1 point to the presence of variation, showing the need to explore
intra-individual differences in SVO rather than wave-by-wave comparisons of mean scores.

Our sample suffered from attrition. Almost 33 percent of respondents dropped out
from waves 1 to 6. In brief, attrition did not significantly affect the distribution of SVO
in our sample. For example, comparing the wave 1 distributions of SVO scores between
respondents who had and had not dropped out by waves 2 to 6, using a Kolmogorov—Smirnov
test (which quantifies whether two distributions differ significantly from one another), shows
no significant differences. For more information on the impact of attrition on the distribution
of SVO, we refer to Appendix B.

4.2 Test-retest reliability of SVO scores

We use Pearson correlations, k-sample tests, and the intra-class correlation coefficient to
indicate the test-retest reliability of SVO distributions. First, SVO scores correlate positively
and significantly across waves (Table 2), meaning that respondents’ SVO scores tend to be
similar across all wave comparisons. Next, the similarity in SVO score distributions is
confirmed by the Anderson-Darling (AD) k-sample test: the p-value of 0.57 indicates that
we cannot reject the equality of SVO score distributions across waves. This result is in line
with the distributions in Figure 1, the small differences in mean continuous SVO scores per
wave, and the strong positive correlations reported in Table 2.2 The distribution of SVO
scores is fairly constant on the whole. Furthermore, we utilize the intra-class correlation
coefficient (ICC) coeflicient to inspect intra-individual consistency in SVO continuous
scores. We find an ICC score for SVO scores of 0.78 (95% CI = [0.74, 0.82]) among
respondents who participated in all six waves (N = 230). The high ICC score indicates that
SVO continuous scores have a high test-retest reliability.

Moreover, we employ a multilevel linear regression to inspect whether prior SVO
continuous scores are predictive of later SVO scores. Using a multilevel model, we control
for the nested structure of our data in which SVO measures are nested within individuals.

2AD k-sample test p-value of the slider measure items comprise: 1-self = not applicable, 1-other = 0.25,
2-self = 0.08, 2-other = 0.08, 3-self = 0.38, 3-other = 0.38, 4-self = 0.95, 4-other = 0.95, 5-self = 0.07, 5-other
= 0.07, 6-self = 0.94, and 6-other = 0.94. The p-values above 0.05 indicate that we cannot reject equality of
distributions. Items are thus similarly distributed over time.
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TaBLE 2: Pearson correlations of SVO scores across waves.

Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6

Wavel —

Wave 2 0.75 —

Wave 3 0.72 0.78 —

Wave 4 0.71 0.75 0.82 —

Wave 5 0.72  0.78 0.83 0.84 —

Wave 6 066 0.70  0.81 0.83 0.84 —

Note. All p-values are < 0.0001.

We include a lagged variable of SVO continuous scores, representing one’s SVO score at
wave minus 1 (¢ — 1). The results are reported in Table 3. Notably, the SVO score in the
previous wave is significantly and highly indicative of later SVO scores (estimate = (.79,
SE =0.01, p < 0.001). Note that the wave coefficients represent the difference between the
respective waves and the intercept coefficient (wave 2). Hence, the wave 3 coefficient is the
combination of the intercept and wave 3 parameters, i.e., the estimate is 6.91 (wave 2 plus
wave 3 estimates).

We visualize test-retest reliability based on the results of Table 3 in Figure 2. In the
six plots, the diagonal black unity line represents perfect test-retest reliability in prior and
consecutive SVO scoring. The x-axis shows a respondent’s SVO score in the prior wave
(referred to in Figure 2a as t — 1), showing waves 1 to 5. The y-axis shows the SVO score
in wave t, ranging from wave ¢ = 2 to 6. In Figures 2b-f we show a pairwise wave-to-wave
comparison. Figure 2 also shows the result of a linear regression—blue line—with the
prior SVO score as the independent variable and the current SVO score as the dependent
variable. Each data point is a paired observation, showing the SVO score at t — 1 and t.
We furthermore include a marginal distribution of the SVO score of dropouts in wave ¢ —

TaBLE 3: Results of the multilevel linear regression for estimating predictors of SVO scores.

Parameter estimate SE p-value
Intercept (wave 2) 6.11 0.58 <0.001
Wave 3 0.80 0.58 0.169
Wave 4 0.56 0.58 0.334
Wave 5 0.12 0.59 0.842
Wave 6 -0.95 0.60 0.115
SVO score ¢t — 1 0.79 0.01 <0.001

Note. N = 426 with 1700 decisions; SE = standard error.
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1. Further analyses in Appendix B show that prior SVO scores are not key predictors of
dropping out. In brief, Figure 2 shows that there is a strong tendency to score similarly in
SVO across waves.

Results in Tables 1, 2, and 3 and Figures 1 and 2 show that the majority is largely similar
in their SVO over time, but some variation persists. We quantify to which extent differences
in SVO scores occur.> We calculate differences in SVO by subtracting the absolute value
of a respondent’s SVO score at t — 1 from the absolute value of the SVO score at ¢ for
respondents who participated in all six waves (N = 230 respondents with a total of 1380
scores). The mean difference between SVO at ¢ — 1 and ¢ is 3.36 (SD = 5.9).# The mean
difference of 3.36 shows that respondents on the whole tend to marginally differ in SVO
over time. In what follows, we provide aggregated percentages of absolute differences in
SVO—and not separated per wave. Almost 55 percent of scores comparing SVO between ¢
— 1 and 1, a total of 752 scores, is smaller than 1 (628 cross-wave comparisons differ more
than 1 unit in SVO). We see an increase to 71%, when we take 3 as an unit, instead of 1,
as the dichotomous cutoff value in comparing differences in absolute SVO scores between
t — 1 and r. Next, we use the standard deviation of 6.8 and two times the SD as cutoff
values. Almost 79% and 93% report a difference lower in SVO across waves for 6.8 and
13.6 respectively. In sum, the majority of respondents report minor gradual differences in
SVO scores over time, once again attesting to sufficiently high test-retest reliability.

Finally, although a major perk of the SVOSM is its potential to rely on continuous
scores, it remains a largely standard practice in SVO research to compute either four or two
SVO categories based on continuous SVO scores (Balliet et al., 2009; Bakker & Dijkstra,
2021; Murphy et al., 2011). Appendix A provides an overview of the distribution of SVO
categories in our study as well as investigates the test-retest reliability of treating SVO as
a categorical construct. The results are fairly the same: we find that respondents tend to
orient similarly over time, while some measurement-to-measurement variation persists.

5 Discussion

The social value orientation slider measure (SVOSM) is favored over other SVO measures
due to its easy implementation, low burden on respondents, clear consistency checks, high
test-retest reliability, and usage of continuous SVO scores (Bakker & Dijkstra, 2021; Murphy
et al., 2011; Murphy & Ackermann, 2014). Open questions were whether the SVOSM is
reliable in non-student samples and over longer periods than one-week test-retest schemes.
Our results show that this is indeed the case. Moreover, additional analyses in Appendix A
allow us to recommend refraining from categorizing continuous SVO scores since imposing
boundaries on a continuous SVO scale heavily affects the stability of SVO. Appendix B

3Multiple visualizations of individual trajectories of SVO are provided in our open access OSF folder.

4Mean difference in SVO per wave is: wave 1 — wave 2 =4.99 (SD = 8.7), wave 2 — wave 3 = 4.30 (SD
= 8.2), wave 3 — wave 4 = 3.75 (SD = 7.3), wave 4 — wave 5 = 3.41 (SD = 6.5), and wave 5 — wave 6 =
3.68 (SD =6.3).
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Ficure 2: Test-retest reliability scatter plots. The diagonal black line represents perfect
test-retest reliability. The blue line shows a linear regression with prior SVO (t — 1) as the
independent variable and the current SVO score as the dependent variable (f). We show
the marginal distribution of dropouts (no SVO score at t) in red. Panel a shows all waves
combined, while panels b to f provide a wave-to-wave comparison of test-retest reliability.
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shows that, while our study suffered sample attrition, dropouts do not differ significantly in
SVO from respondents who did participate in later waves. Moreover, even with attrition,
we had a sizeable sample of respondents.

Future work should investigate whether the stability of SVO also translates into stable
predictions of cooperative behavior over time. Although major differences in SVO de-
pending on monetary or non-monetary incentives are generally not expected (Balliet et al.,
2009), findings from Reyna et al. (2018) suggest otherwise. Thus, future research should
study the extent to which incentives affect the stability and predictive power of the SVOSM.
Specifically, it would be valuable to know whether cooperative behavior is better predicted
by monetary or by non-monetary incentivized measurements of SVO. Future research may
also want to consider how individual characteristics and personal or social events — such as
changes in income or occupation, experiences with voluntary work, ego depletion of guilt
which shows to reduce prosocial behavior (Baumeister et al., 1994), or social integration
— influence the stability of one’s SVO.

The high test-retest reliability found in this study resembles the stability observed for
other personality measures related to cooperativeness. Van Lange (1999) reported a 59
percent consistency score over 19 months with repeated measures using the SVO triple-
dominance and ring measure. Bakker & Dijkstra (2021) found consistency percentages of
78,71, and 67 for the slider, ring, and triple-dominance SVO measure, respectively, over a
three-month period. Still, Van Lange and Bakker and Dijkstra utilized said SVO measures
as categorical SVOs even though the ring and slider measure allows to assess SVO as a
continuous construct. Akin to our results in Appendix A, there is some long-term variation
found in the test-retest reliability among categorical SVOs. Moreover, similar accounts
of high test-retest reliability are reported for the HEXACO (Dunlop et al., 2021), NEO
(McCrae et al., 2011), and Big Five (Henry & Mottus, 2020) personality inventories in
which prosociality related to cooperation is assessed. We show that the slider measure can
be added to the list.

The prime contribution of the current paper lies in answering the empirical question
of whether SVOs, as measured by the slider measure, are relatively stable over time in
non-student samples. Our results support classifying SVO as a personality trait.
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Appendix A

Descriptive analysis of SVO as a categorical construct

We classify the observed SVO scores into categories: prosocials assign more weight
to others’ outcomes than individualistic types, while competitive (altruistic) types want
to maximize the positive difference in outcomes between themselves (others) and others
(themselves). Altruists have a score greater than 57.15. Prosocial scores lie between 22.45
and 57.15. Individualists have a score between —12.04 and 22.45. Respondents with a score
less than —12.04 are classified as being competitively oriented. Most studies lump altruistic
and prosocial types into a “prosocial” category and competitive and individualistic types
into a “proself” category since altruistic and competitive types are rare.

Table 4 shows the count and percentage per SVO category and per wave in our sample.
Most respondents are prosocially oriented while a good number have an individualistic
orientation. Our sample contains hardly any competitive or altruistic respondents. Note
that the N per column in Table 4 varies due to the post-hoc removal of intransitive and small
vector length responses separately per wave (row “excluded’). Ignoring the missing values
due to sample attrition, we find that the percentage of prosocials (altruistic and prosocial
types) is rather constant, floating within the bandwidth of 67 to 76 percent. At lower
percentages, the same holds for proself types who show a consistent presence of around 24
to 33 percent (competitive and individualistic types). Consistent with these findings, most

TaBLE 4: Count and percentage of respondents per SVO category per wave.

SVO type Wavel Wave2 Wave3 Waved4d Wave5 Wave6
.. 1 1 1 0 1 0
competitive
(0.2%) (0.2%) (0.2%)  (0%)  (0.2%)  (0%)
o . 135 111 91 85 82 88
individualistic

(32.5%) (25.6%) (20.5%) (18.9%) (17.6%) (19.2%)
277 275 275 267 253 219

prosocial
(66.8%) (63.5%) (62.1%) (59.1%) (54.2%) (47.8%)
. 2 2 3 3 4 1
altruistic
(0.5%) (0.5%) (0.7%) (0.7%) (0.9%) (0.2%)
. 0 44 73 97 127 150
missing (NA)
(0%)  (10.2%) (16.5%) (21.5%) (27.2%) (32.8%)
excluded 80 62 52 43 28 37

Note. Excluded refers to intransitive and too short vector length cases; N per
wave (without missing values and excluded cases): wave 1 =415, wave 2 =
389, wave 3 = 370, wave 4 = 355, wave 5 = 340, and wave 6 = 308.
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work usually reports that roughly two-thirds of their sample classifies as prosocial while
approximately one-third is proself (Bakker & Dijkstra, 2021; Hoglinger & Wehrli, 2017).

We assess the extent to which such SVO categorization leads to the loss of explained
variance in SVO continuous scores. We estimate a multilevel linear regression model to
account for the nested data structure. We take SVO continuous scores as the dependent
variable and either the four or two SVO categories as the independent variable. Findings
indicate that the four (R*> = 0.81) and two (R*> = 0.77) category implementations have a
high and roughly similar degree of explanatory power.> This statistical finding supports
the prosocial-proself dichotomy usually employed by researchers using the SVOSM. Still,
some variance in SVO remains unexplained due to categorization.

SVO categorical test-retest reliability

Previous assessments of the test-retest reliability regarding SVOSM as categories point to
a stable construct over two measurements one week apart. Hoglinger & Wehrli (2017)
show that 86 percent of SVO categorical classifications remained similar (N = 872). The
developers of the SVOSM report an 89 percent consistency score (Murphy et al., 2011),
while Bakker & Dijkstra (2021) report a 78 percent categorical type consistency score with
two measurements three months apart. The categorical test-retest reliability decreased to
67 percent over a period of 1.5 years (Bakker & Dijkstra, 2021), but with only N = 27. In
the current study, the mean overall instability across all waves is 0.12 (percentage stability
is 88%), indicating that on average about 12% of respondents change categories from one
wave to the next. The measurement-to-measurement variation in categorical instability is
as follows: wave 1 — wave 2 = 0.17, wave 2 — wave 3 = 0.14, wave 3 — wave 4 = 0.10,
wave 4 — wave 5 = 0.10, and wave 5 — wave 6 = 0.09. The trend appears to show an
increasingly stable classification.

We use the following two statistics to formally inspect test-retest reliability in SVO
categories: Cohen’s (1960) and Fleiss’ (1971) Kappa (k). First, Cohen’s « allows us to
check whether respondents stick to their categories in consecutive waves. We find that
respondents are consistent in their SVO: wave 1 — wave 2 = 0.65 (N = 343), wave 2 —
wave 3 =0.70 (N = 342), wave 3 — wave 4 = 0.77 (N = 328), wave 4 — wave 5 =0.76 (N =
317), and wave 5 — wave 6 = 0.79 (N =299). Second, Fleiss’ « is an adaptation of Cohen’s
k and allows to assess consistency across all waves at the same time. We find a high Fleiss’
k of 0.70 of respondents who participated in all six waves (N = 230).

Figure 3 visualizes variation in SVO. The dark grey block indicates prosocials, while
the light grey block represents proselfs (white is NA). Figure 3 shows how the prosocial
and proself categories exchange members over time, while a stable flow of respondents
drops out at every transition. The pool of dropouts consists mainly of prosocials, which

5 Assessing explained variance in multilevel models can be done via multiple R?> measures (LaHuis et al.,
2014). We rely on the Snijders & Bosker (1994) R* measure because it captures variance in two-level models,
which we have.
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Ficure 3: An alluvial diagram visualizing changes in SVO. Respondents with similar prior
and current SVO are bundled together. Respondents with prospected intransitive answer
profiles do not have a visualized trajectory in-between waves. The N per column varies due
to the post-hoc removal of intransitive and too small vector length responses per wave.

is unsurprising given that they make up about two-thirds of our sample. The N per wave
varies due to the post-hoc removal of intransitive and small vector length responses.

Prior research indicates that respondents scoring near the classification boundaries are
more likely to switch SVO category classification (Bakker & Dijkstra, 2021), attesting to
the importance of using continuous scores. To investigate whether this holds in our sample,
we estimate a multilevel logistic regression model. The dependent variable is whether
individuals changed in terms of SVO category from one wave to the next (1 = change
and 0 = no change). To calculate proximity to the prosocial-proself boundary, we first
subtracted the number 22.45 (the category boundary in degrees) from the continuous SVO
scores, followed by converting scores to absolute values. We then reversed the variable
by subtracting the calculated distance from the maximum possible distance, so that higher
scores indicate proximity to the boundary. Results show that respondents scoring near
the boundary are more likely to change SVO categories than respondents farther from the
boundary (estimate = 0.05, p = 0.002). This finding is in sync with prior research (Bakker
& Dijkstra, 2021). Minor gradual changes in SVO categories may thus lead to major
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consequences in SVO stability in the long haul. Also, the negative waves effects (e.g.,
wave 1 — 2 estimate = —3.12, p < 0.001) indicate that changing SVO categories is not
very likely from the outset and becomes even less likely in later waves (e.g., wave 5 —
6 estimate = —4.07, p < 0.001), which confirms the low instability percentages discussed
earlier. Furthermore, prosocially oriented respondents are less likely to change their SVO
category than proselfs (estimate = —0.93, p < 0.001).

Appendix B

Attrition in our sample

Data collection started with N = 495 in wave 1 and ended up with N = 345 in wave 6 (see
Table 4 in Appendix A). A total of 44 respondents dropped out in wave 2, 73 in wave 3, 97
in wave 4, 127 in wave 5, and 150 in wave 6. The total attrition rate is 33% percent when
comparing the sample size from waves 1 to 6. Figures 4a and b visualize the distribution
of prosocial and proself categories with and without the NA, not available, cohort. The
percentages of types remain rather similar over time. This is a first indication that attrition
did not substantively affect the distribution of prosocial and proself types in our sample.
We formally test the role of attrition on SVO using Fisher’s exact test (categorical
SVO) and Kolmogorov-Smirnov test (continuous SVO). Applying Fisher’s exact test to the
distributions of SVO categories of wave 1 respondents who had and had not dropped out
by wave 2 to 6, we find no statistical difference (p = 1 for all wave 1 to future wave, 2 to 6,
comparisons). Thus, the impact of attrition on the SVO category distribution seems minimal.
The same holds for treating SVO as a continuous construct. A Kolmogorov—Smirnov test
shows that the SVO continuous score distribution of wave 1 respondents who, again,

b
100% 100% 1
75% 1 75% 1
50% 50% 1
25% 25%
0% 0% 1
1 2 3 4 5 8

Wave Wave

|:| NA |:| proself . prosocial

Ficure 4: Visualizing percentages prosocial and proself types with (a) and without (b) NA’s.
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had and had not dropped out by wave 2 to 6 are equally distributed. To be clear, the
Kolmogorov—Smirnov test p value per wave as follows: wave 1 — wave 2 = 0.24, wave 1
— wave 3 = 0.45, wave 1 — wave 4 = 0.28, wave 1 — wave 5 = 0.36, and wave 1 — wave
6 = 0.73. Attrition thus did not lead to significant differences in SVO distributions.

Next, we investigate whether changing in SVO categories is a prerequisite for dropping
out in later waves. We conducted supplementary logistic regression analyses with dropping
out measured at waves 3, 4, 5, and 6 as dependent variables (1 = dropping out, 0 =
maintaining participation). To be clear, we tested in four separate logistic models whether,
for example, changing in SVO from wave 1 to 2 increases the likelihood to drop out in
wave 3. Subsequent models includes changing SVO from wave 2 to 3, 3to 4, and 4 to 5
as independent variables and dropping out in respectively waves 4, 5, and 6 as dependent
variables. We included changing in SVO categories from wave 1 to 2 (estimate = 0.14, SE =
0.57,p=0.81), 2 to 3 (estimate = —0.97, SE = 1.04, p = 0.35), 3 to 4 (estimate = —0.27, SE =
0.76, p =0.73), and 4 to 5 (estimate = —0.58, SE = 1.05, p = 0.58) as independent variables.
In general, our analyses reveal that instability in SVO in the past is not a significant predictor
of dropping out in future waves.

We furthermore explore whether a proself vs. prosocial orientation as well as orientating
high or low on the continuous SVO scale is a predictor of dropping out in our sample. The
dependent variable is again dropping out (1) or not (0). We include SVO at ¢t — 1 as a
dichotomous or continuous independent variable. The continuous SVO scores in ¢t — 1 are
generally not predictive of dropping out in wave 2 (estimate = 0.01, SE = 0.01, p = 0.46),
wave 3 (estimate = —0.00, SE = 0.01, p = 0.82), wave 5 (estimate = 0.00, SE = 0.02, p =
0.96), or wave 6 (estimate = 0.01, SE = 0.02, p = 0.69). The sole exception is dropping out
in wave 4 (estimate = —0.03, SE = 0.01, p = 0.04). Respondents with higher SVO scores
are less likely to drop out than respondents lower on SVO. Twenty-four respondents (6%)
dropped out in wave 4 and 355 (94%) maintained to participate in our study. The mean
SVO score of those 24 respondents is 22.7 (SD = 13.3) vs. 28.6 (SD = 13.2) of the stayers.
An additional Kolmogorov—Smirnov test shows that the SVO continuous score distribution
from wave 3 (¢t — 1) among dropouts and stayers in wave 4 does not significantly differ
according to p < 0.05 standards: p-value = 0.06. The analysis of SVO as a category does
not confirm the higher chances of proself types to drop out more readily than their prosocial
counterparts: wave 4 estimate = —0.71, SE = 0.43, p = 0.10). The non-effect of prosocial
and proself categorization is confirmed in other waves: wave 2 (estimate = 0.30, SE = 0.36,
p =0.39), wave 3 (estimate = —0.13, SE = 0.42, p = 0.76), wave 5 (estimate = 0.54, SE =
0.51, p = 0.28), or wave 6 (estimate = —0.13, SE = 0.49, p = 0.80).

Finally, we study whether having an extreme SVO — for example, preferring to maximize
payoffs to themselves or the other — is a predictor of dropping out. Extremeness in SVO is
calculated as follows: as a benchmark, we take the diagonal line in the distribution between
payofts to self and the other (as visualized in Murphy et al., 2011, p. 773, Figure 2). The
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diagonal line represents a SVO score of 45.¢ Then, we calculate the absolute distance to 45
in SVO in ¢ — 1 and use that indicator as an explanatory variable for the logistic regression.
The dependent variable is dropping out (1) or not (0). Distance to the 45 benchmark SVO
score in t — 1 is generally not predictive of dropping out in wave 2 (estimate = —0.01,
SE = 0.01, p = 0.34), wave 3 (estimate = 0.00, SE = 0.02, p = 0.86), wave 5 (estimate
= —0.00, SE = 0.02, p = 0.83), or wave 6 (estimate = —0.01, SE = 0.02, p = 0.59). The
sole exception is again the impact of distance to the benchmark in dropping out in wave 4
(estimate = 0.03, SE = 0.01, p = 0.04). Respondents with more extreme SVO preferences —
preferring to maximize differences to the other, either beneficial for themselves or the other
— are generally more likely to drop out in wave 4. In the previous paragraph, we already
stressed that especially respondents with low SVO scores drop out in wave 4, suggesting
that these respondents generally favor higher payoffs allocated to themselves than the other.
In brief, respondents with a particular SVO score do not disproportionately drop out in our
study—cf. respondents with lower SVO degrees in wave 4.

6Mathematically, the benchmark represents /4, a perfectly straight diagonal line in a plot. For more
information on describing SVO as a degree angle score (SVO°), we refer to Murphy et al. (2011).
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