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Article

“If you haven’t measured something, you really don’t know 
very much about it.”

—Karl Pearson

“Science is measurement. If I cannot make measurements, I 
cannot study a problem scientifically.”

—William H. George

The first step toward understanding a theoretical concept 
is to measure it in a valid and reliable manner. Creating and 
validating independent and dependent variables are central 
to scientific advancement.1 Within the social/behavioral sci-
ences, the creation/validation process often is quite complex 
and involves translating conceptual (theoretical) stimulus 
and response variables into appropriate empirical realiza-
tions (Denson & Anderson, press; Prot & Anderson, 2013). 
Debates about the validity of particular measures and manip-
ulations are common in psychology and other social/behav-
ioral sciences and often are useful in improving the sciences 
for several reasons, including improved theorizing, improved 
measurement, and understanding failures to replicate. In 
sum, there is a continuing need to examine evidence pertain-
ing to the rigor, strengths, and limitations of measures.

In keeping with this focus on the benefits of measurement 
validity debates, the present research provides meta-analytic 
evidence for a laboratory measure assessing two very impor-
tant theoretical concepts—helping (prosocial behavior) and 

hurting (aggression)—called the Tangram Help/Hurt Task 
(THHT; Saleem, Anderson, et al., 2015; Saleem, Prot, et al., 
2015; Saleem et  al., 2017). In doing so, we discuss the 
strengths and limitations of the THHT as reflected in existing 
studies that have used the task, consider questions about the 
task that remain unknown and would be useful to examine in 
future research, and provide suggestions and recommenda-
tions for scholars interested in using THHT to assess helpful 
and hurtful behaviors in their own work. Before discussing 
these details, it is important to consider: (a) definitions of 
aggressive and prosocial behaviors and (b) existing labora-
tory paradigms used to assess these behaviors.

What are Aggressive and Prosocial Behaviors?

Hurting and helping are descriptive labels of the social psy-
chological concepts of aggressive and prosocial behaviors. In 
this research, as in much of existing literature, we consider 
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hurting and helping to be isomorphic with aggressive and 
prosocial behaviors, respectively. Indeed, scholars in both of 
these literatures describe specific examples of hurting (e.g., 
hurting someone’s feelings) and helping (e.g., helping those 
less fortunate) to illustrate aggressive and prosocial behaviors 
(Baron & Richardson, 1994; Schroeder & Graziano, 2015).

Although there are slight variations in the definition, most 
scholars agree that aggression is “any form of behavior 
directed toward the goal of harming or injuring another liv-
ing being who is motivated to avoid such treatment.” (Baron 
& Richardson, 1994, p. 7). Further distinctions can be made 
between different forms of aggression (e.g., verbal vs. physi-
cal, direct vs. indirect vs. displaced, active vs. passive, 
Bushman & Huesmann, 2010; Parrott & Giancola, 2007). To 
our knowledge, hurting and aggressive behaviors are not dis-
tinguished in the aggressive behavior literature, although the 
latter is more common than the former. Overall, there is con-
siderable agreement among aggression scholars on the con-
ceptual definition of aggression, but debates about the 
validity of the various empirical realizations (aka, opera-
tional definitions) frequently arise. What existing measures 
have established construct, internal, and external validity 
(Cook & Campbell, 1979; discussed below)? What exactly 
do they measure? Of course, ethical considerations prevent-
ing participants from physically and seriously harming each 
other, necessarily constrain laboratory measures of aggres-
sive behavior, which ultimately influence concerns relating 
to construct and external validity. However, these concerns 
are not specific to measures of aggression (e.g., Bader et al., 
2021); they apply to measurement in all sciences.

Scholars interested in studying prosocial behavior have 
grappled with similar concerns (e.g., Galizzi & Navarro-
Martinez, 2019; Wispe, 1972). Overall, there is agreement 
that prosocial behavior reflects acts of positive social behav-
ior intended to promote the welfare of others (Pfattheicher 
et al., 2022). Inconsistencies in definitions exist with regard 
to: (a) who the receiver of the welfare is (individual, group, 
society), (b) what is meant by welfare (e.g., psychological 
wellbeing, money), and (c) the role of benefactor’s inten-
tions. Further distinctions can be made between prosocial, 
helping, and altruistic behaviors depending on: (a) conse-
quences of the act from the recipient’s perspective, (b) locus 
of reinforcement (i.e., internal vs. external) for the benefac-
tor, (c) intent of the benefactor, and (d) motivation underly-
ing helping (Bar-Tal & Raviv, 1982). Although there is no 
unanimous consensus on these distinctions, helping and 
altruistic behaviors are considered to be subcategories of 
prosocial behavior, with the latter (but not necessarily the 
former) involving a specific motivation to act in a prosocial 
way with an “ultimate goal of increasing another’s welfare” 
(Batson, 2011, p. 20). For simplicity’s sake, these labels can 
be thought of evolving on a continuum of broad to specific 
forms (i.e., prosocial, helping, altruism) of positive behav-
iors that promote or are aimed at promoting the welfare of 
others (Penner et  al., 2005). Based on existing evidence, 

helping as measured within the THHT appears to coincide 
with the definition of prosocial and helping behaviors but not 
necessarily altruistic behaviors.

Laboratory Measures of Aggressive and Prosocial 
Behaviors

Laboratory assessments of aggressive and prosocial behav-
iors in psychological sciences have a long history in which 
these constructs have been measured in diverse and creative 
ways (e.g., Galizzi & Navarro-Martinez, 2019; McCarthy & 
Elson, 2018; Wispe, 1972). Although many of these mea-
sures have been widely used and have provided valuable 
empirical data (e.g., Burnett Heyes, 2020; Motsenok et al., 
2022; Thielmann et al., 2020; Warburton & Bushman, 2019), 
they are not void of criticisms. Consistent with concerns 
about experimental research and laboratory paradigms in 
general (e.g., Lin et  al., 2021; Mitchell, 2012), laboratory 
assessments of aggression and prosocial behavior are fre-
quently criticized based on construct validity (i.e., does it 
measure what it is supposed to measure in the laboratory 
context?) and external validity (i.e., does it generalize to 
other people, places, and times?).

It is important to note that despite their limitations per-
taining to external validity, laboratory measures afford a 
number of highly important advantages such as (a) the ability 
to draw cause-and-effect conclusions, based on experimental 
manipulation of relevant independent variables; (b) the 
examination of the behavior of interest within a controlled 
and safe environment; (c) the opportunity to systematically 
and precisely test theories; and (d) the ability to measure 
actual behaviors rather than self-report endorsements of 
behaviors. The latter is especially important when the behav-
iors of interest are likely to be influenced by concerns related 
to social desirability and societal norms as is true in the case 
of helping and hurting others.

Overall, criticisms of laboratory measures of aggression 
fall within the dimensions of validity, methodological, and 
analytical concerns (but see responses to criticisms from 
Anderson & Bushman, 1997; Giancola & Chermack, 1998; 
Hyatt et al., 2019; Warburton & Bushman, 2019). Specifically, 
there are concerns that existing measures of aggression exclu-
sively assess the least severe forms of behaviors on the 
aggression spectrum, thereby reducing (a) the generalizability 
of findings to real-world aggression and violence and (b) an 
understanding of the multidimensional aspect of aggression. 
Methodologically, the lack of nonaggressive options in tasks, 
failure to assess choice intention/motivation, cover stories 
introducing competitive or prosocial motives, demand char-
acteristics and social desirability concerns, distance between 
aggressor and victim, and variations in the administration of 
the procedures have been questioned (Elson et  al., 2014; 
Ritter & Eslea, 2005; Tedeschi & Quigley, 1996). Analytically, 
variations in the use and calculation of responses derived 
from these measures can yield inconsistent findings including 
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the size and direction of effects (Elson et al., 2014; c.f., Hyatt 
et al., 2019). Accordingly, recommendations have been made 
to standardize both the procedure and the analysis of responses 
from these tasks (Elson et al., 2014).

In the realm of prosocial behavior, laboratory paradigms, 
relative to scales and observational reports, are limited. 
Unlike laboratory measures of aggressive behavior, which are 
necessarily constrained by ethical guidelines, measures of 
prosocial behavior can allow for greater correspondence 
inside and outside the lab (e.g., donations to charity, helping 
another person). Although earlier attempts to assess prosocial 
behaviors occurred in more naturalistic settings (e.g., return-
ing lost wallets: Hornstein et  al., 1968 agreeing to donate 
blood: Anderson, 1983) or in laboratory settings (volunteer-
ing to take shock for another person: “Elaine paradigm”: 
Batson et al., 1981), recent experimental studies assess proso-
cial behaviors using social dilemma games (Thielmann et al., 
2020), willingness to help people inside and outside the lab 
(research assistant with another study, someone who dropped 
their pencils, and someone struggling to use crutches: e.g., 
Bushman & Anderson, 2009; Twenge et al., 2007; Van Baaren 
et  al., 2004), and donating money or committing time to a 
charitable cause (Motsenok et al., 2022).

Similar to laboratory assessments of aggression, however, 
there are concerns about the extent to which there is correspon-
dence between prosocial behaviors observed inside and outside 
the lab (Galizzi & Navarro-Martinez, 2019; Wispe, 1972). For 
instance, social preference games such as the prisoner’s 
dilemma or the trust game are often used in the laboratory to 
assess prosocial and cooperative behaviors (Murnighan & 
Wang, 2016). However, a meta-analysis of 39 articles revealed 
that choices in social preference games are only weakly corre-
lated with self-reported prosocial behaviors and helping behav-
iors in field settings (Galizzi & Navarro-Martinez, 2019). This 
work also revealed that there are significant differences in the 
way these games are framed, played, and evaluated across 
research studies, and these contextual differences can change 
the behaviors observed within the games. A more comprehen-
sive meta-analysis involving 770 studies noted a small but 
positive relation between some prosocial personality traits and 
decisions in social preference games, although these relations 
were further moderated by the social affordances of the games 
studied (Thielmann et al., 2020).

The Tangram Help/Hurt Task2

The Tangram Help/Hurt Task (THHT) was designed to cir-
cumvent many of the concerns outlined for previous mea-
sures of aggressive and prosocial behaviors. The cover story 
states that the purpose of this experiment is to examine how 
people’s personalities affect their performance on cognitive 
tasks, one being the THHT. In the THHT, participants are 
asked to assign 11 tangrams from a table containing 10 easy, 
10 medium, and 10 hard tangrams to an ostensible partici-
pant who has an opportunity to win a gift certificate (e.g., 

US$10) if they complete 10 of the 11 tangrams assigned 
within the time limit (e.g., 10 min; see Saleem, Anderson, 
et al., 2015; Saleem, Prot, et al., 2015; for a detailed descrip-
tion). In the instructions, participants are told that they can 
assign any tangrams they wish to the other participant who 
will not see them or know who they are, thereby reducing 
concerns related to reciprocity and/or retaliation. 
Furthermore, participants are told that they do not have an 
option to win a gift certificate themselves because one of the 
objectives of this research is to examine whether prizes influ-
ence cognitive task performance. Participants could select 
mostly easy puzzles and improve the other participants’ 
chances of winning the gift certificate, choose mostly hard 
puzzles and make it difficult for the other participant to win 
the gift certificate, or choose a range of puzzles from three 
level-of-difficulty categories. Consequently, hurting (help-
ing) in this task constitutes the number of hard (easy) puzzles 
assigned to the other participant minus one, with negative 
scores converted to zero3. The value one is subtracted 
because the design of the task prohibits participants from 
selecting puzzles exclusively from one difficulty level (i.e., 
they choose 11 puzzles from among the 10 easy, 10 medium, 
and 10 difficult puzzles).

The medium difficulty puzzles were included in this task 
to provide a neutral response option that is neither helpful 
nor hurtful, but puzzles selected from this category are not 
scored and analyzed for three reasons. First, mathematically, 
if one calculates helping and hurting scores, they can auto-
matically deduce the number of medium puzzles assigned. 
Second, the inclusion of medium puzzles within the scoring 
paradigm would further increase the interdependence of 
helping and hurting scores. Third, we chose to focus on 
responses (i.e., number of easy and hard puzzles) that unam-
biguously reflected intentions to help and harm another per-
son as reflected by the motivation measures assessed post 
tangram selection and correlations with established trait 
measures of prosocial and aggressive outcomes. Indeed, the 
selection of medium puzzles (a) tends to correlate more 
strongly with motivations to provide a range of tangrams 
rather than motivations to help or harm the other person and 
(b) does not strongly or consistently correlate with traits 
associated with aggressive and prosocial behavior.

Further specifications can be made to operationalize hurt-
ing behavior on the THHT as an indirect (participants do not 
see each other), active (participants are solely responsible for 
the number of hard puzzles they assign), and relatively mild 
form of aggressive behavior. Similarly, the particular kind of 
prosocial behavior assessed in the THHT is consistent with 
the definition of helping provided by Dovidio (1984). 
Specifically, it is a voluntary act (participants can choose any 
11 puzzles from the assignment table) performed to provide 
some benefit to another person from the perspective of the 
benefactor (participants’ report selecting easy puzzles to help 
the other person), not necessarily the recipient. Finally, it is a 
relatively low-cost helping behavior compared with 
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high-cost behaviors such as donating money or volunteering 
time.

Evidence for the construct validity of the THHT has been 
provided in several articles (Gentile et  al., 2009; Saleem 
et  al., 2012; Saleem, Anderson, et  al., 2015; Saleem, Prot, 
et al., 2015; Saleem et al., 2017). Briefly, help and hurt scores 
on the THHT are significantly correlated in the predicted 
direction with established trait measures of aggression, pro-
socialness, empathy, perspective taking, state hostility, nar-
cissism, agreeableness, and control aggression schemas. In 
addition, short-term manipulations are known to increase 
aggressive (e.g., provocation), and prosocial (e.g., empathy) 
behaviors are significantly associated with helpful and hurt-
ful scores on the THHT. Furthermore, helpful and hurtful 
scores are associated with existing laboratory measures of 
aggressive and prosocial outcomes (e.g., hot-sauce para-
digm, impression evaluations, monetary incentives). Finally, 
scores on the THHT are not significantly associated with 
social desirability, achievement motivation, emotion regula-
tion, and perception of THHT difficulty, providing evidence 
for discriminant validity.

Although there are several methodological advantages of 
the THHT that have been discussed in previous articles 
(Saleem, Anderson, et al., 2015; Saleem, Prot, et al., 2015; 
Saleem et al., 2017), we highlight three points that specifi-
cally address some of the concerns outlined by critics of 
laboratory measures of aggressive and prosocial behaviors. 
First, unlike some existing measures of aggressive and pro-
social behaviors that have been criticized for not offering 
alternative responses, the THHT gives participants prosocial, 
aggressive, and nonaggressive options in the form of select-
ing tangrams from the easy, hard, and medium difficulty cat-
egories, respectively.

Second, concerns surrounding the cover story influencing 
motives and responses are addressed. Specifically, in the 
THHT participants have the opportunity to help or harm the 
other participant, but the cover story does not draw attention 
to, encourage, or deter participants from choosing any par-
ticular tangrams. Furthermore, because the participant can-
not interact with the other participant and does not have the 
potential to earn a prize, and because the other participant 
cannot reciprocate the behavior, there is no potential for 
competitive or cooperative motives to be induced. Moreover, 
social desirability concerns have not been found to influence 
tangram selection choices (Saleem, Anderson, et al., 2015; 
Saleem, Prot, et al., 2015; Saleem et al., 2017).

Third, the concern about participants’ motivations behind 
the behaviors has already been addressed in prior THHT 
studies. Indeed, an examination of these data reveals an 
underlying motivation to harm (help) the other person’s 
chances of winning the prize as the basis of selecting mostly 
hard (easy) tangrams (Saleem, Anderson, et  al., 2015; 
Saleem, Prot, et al., 2015; Saleem et al., 2017).

Nevertheless, a thorough review of studies using the 
THHT is needed to examine the effectiveness, strengths, and 

limitations of this task based on existing evidence. Classical 
measurement theory stipulates that multiple pieces of con-
verging evidence from a large number of domains must be 
accumulated over time to demonstrate that the data produced 
by the instrument in question indeed reflects, as best as pos-
sible, the construct it was designed to assess (Crocker & 
Algina, 1986). Accordingly, we conducted a meta-analysis of 
existing research using the THHT. Importantly, guided by 
the recommendations made in previous criticisms of labora-
tory aggression and prosocial measures (e.g., Galizzi & 
Navarro-Martinez, 2019; McCarthy & Elson, 2018), we 
examined the role of motivations for helping and hurting on 
the THHT and preregistered our hypotheses and analysis 
plan in accordance with open-science practices.

Method

This meta-analytic review was preregistered https://osf.
io/97wjr/

Literature Search

Seven computer databases were used to locate relevant 
studies published through June 28, 2022: (a) PsycINFO, 
(b) Medline, (c) Educational Resources Information 
Center (ERIC), (d) PubMed, (e) ProQuest, (f) Theses 
Global, and (g) BASE (Bielefeld Academic Search 
Engine). We searched the latter three databases for unpub-
lished studies to address potential publication bias (i.e., 
the file drawer problem; Rosenthal, 1979). We used two 
search terms (i.e., tangram* OR THHT) for the literature 
search because we did not want to miss any studies that 
used the Tangram Help/Hurt Task (THHT; Saleem, 
Anderson, et al., 2015; Saleem, Prot, et al., 2015; Saleem 
et al., 2017). The asterisk allows terms to have all possi-
ble endings (e.g., tangram, tangrams) and all phrases that 
include the word “tangram” (e.g., tangram puzzles, 
Tangram Help/Hurt Task, tangram task). Because we 
were specifically concerned with the validity of the 
THHT, we excluded any analog procedures, such as hav-
ing participants complete difficult anagrams or impossi-
ble number sequences (e.g., Lutz, 2015).

We also searched Google Scholar and the Social Science 
Citation Index for any studies that cited either of the two 
articles that first described the tangram task (i.e., Saleem, 
Anderson, et  al., 2015; Saleem, Prot, et  al., 2015; Saleem 
et al., 2017) or the first study that used the task (Gentile et al., 
2009).

To obtain studies that we might have missed, three addi-
tional steps were taken. First, we searched the reference sec-
tions of all retrieved studies. Second, we sent an announcement 
requesting unpublished and published THHT studies to 
seven Listservs: (a) European Association of Social 
Psychology, (b) International Society for Research on 
Aggression, (c) Society of Australasian Social Psychologists, 

https://osf.io/97wjr/
https://osf.io/97wjr/
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(d) Society of Experimental Social Psychology, (e) Society 
for Personality and Social Psychology (Division 8 of APA), 
(f) Society for the Psychological Study of Social Issues, and 
(g) Society for the Study of Peace, Conflict and Violence: 
Peace Psychology Division (Division 48 of APA). Third, we 
contacted all researchers who had conducted a study that 
used the THHT and requested from them any published and 
unpublished studies that used the task.

Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses Flowchart

This search produced 1,933 research reports, but not all of 
them were relevant to this meta-analysis. To determine 
whether articles were relevant, we read their titles and 
abstracts. As shown in the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses flowchart in Figure 
1, the final sample included 38 articles (marked with an 
asterisk in the References section), which included 52 inde-
pendent studies involving 11,060 participants. A Table con-
taining characteristics of these studies is included in 
Supplemental Materials.

Type of Tangram Task

We coded whether the researchers used the THHT to mea-
sure helping (i.e., number of easy tangram puzzles assigned), 
hurting (i.e., number of hard tangram puzzles assigned), 
helping-hurting (i.e., number of easy puzzles minus number 
of hard puzzles), or hurting-helping (i.e., number of hard 
puzzles minus the number of easy puzzles). The focus of this 

article was to establish whether the THHT provides a valid 
measure of helping and hurting. The results for helping-hurt-
ing are in Supplemental Materials. The results for hurting-
helping were too few to analyze, although we multiplied 
helping-hurting scores by −1 to obtain hurting-helping scores 
and combined these studies.

Outcome Variables

Helping/hurting independent variables.  We coded whether 
authors manipulated independent variables predicted to 
increase helping behavior (e.g., playing a prosocial vs. neu-
tral video game), which we expected to increase helping and 
decrease hurting on the tangram task. We also coded whether 
authors manipulated independent variables predicted to 
increase hurting behavior (e.g., playing a violent vs. neutral 
video game), which we expected to increase hurting and 
decrease helping on the tangram task.

Helping/hurting motivations.  We coded whether authors mea-
sured helping motivations (e.g., “I wanted to help the other 
participant win the prize”), which we expected to be posi-
tively correlated with helping and negatively correlated with 
hurting on the tangram task. We also coded whether authors 
measured hurting motivations (e.g., “I wanted to hurt the 
other participant’s chances of winning the gift certificate”), 
which we expected to be positively related to hurting and 
negatively related to helping on the tangram task.

Helping/hurting traits.  Traits are enduring personal character-
istics, individual differences, or patterns of behavior that are 

Figure 1.  Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart of literature search.
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relatively stable over time and across situations. We coded 
whether the authors measured traits related to helping (e.g., 
trait prosocialness, trait empathy, perspective taking), which 
we expected to be positively related to helping and nega-
tively related to hurting on the tangram task. We also coded 
whether the authors measured traits related to hurting (e.g., 
trait aggressiveness, narcissism, control aggression sche-
mas), which we expected to be positively related to hurting 
and negatively related to helping on the tangram task.

Helping/hurting states.  States are temporary internal responses, 
such as thoughts and feelings. We coded whether authors mea-
sured states related to helping others (e.g., empathy, compas-
sion, perspective taking), which we expected to be positively 
related to helping and negatively related to hurting on the tan-
gram task. We also coded whether authors measured states 
related to hurting others (e.g., anger, hostility, aggressive cog-
nition), which we expected to be positively related to hurting 
and negatively related to helping on the tangram task.

Other helping/hurting acts.  We coded whether authors 
included other behavioral measures of helping others (e.g., 
picking up dropped pencils), which we expected to be posi-
tively related to helping and negatively related to hurting on 
the tangram task. We also coded whether authors included 
other behavioral measures of hurting others (e.g., giving a 
partner loud noise blasts, electric shocks, spicy food to eat, 
impossible number sequences to solve), which we expected 
to be positively related to hurting and negatively related to 
helping on the tangram task.

Moderators of Helping and Hurting on the 
THHT

We also examined several possible moderators of helping 
and hurting on the THHT (see preregistration). However, 
there were not enough studies to assess their impact on out-
come variables. In addition, these moderator variables were 
often confounded. There were some moderator variables we 
could analyze (i.e., whether the study was conducted in our 
own labs or affiliated labs [i.e., labs of people we have pub-
lished with] versus other labs; whether researchers probed 
for suspicion; whether participants practiced the tangram 
puzzles; and the amount of money offered as a reward for the 
partner solving the tangram puzzles), which we describe 
briefly in the Results section and report in detail in 
Supplemental Materials.

Intercoder Reliability

All studies were coded by two independent raters (the lead 
author and trained undergraduate research assistants), called 
“double coding” (Cooper, 2016). To assess intercoder reli-
ability, the intraclass coefficient was used for continuous 
characteristics and the kappa coefficient was used for 

categorical characteristics (Vevea et al., 2019). The median 
reliability coefficient was .68 and the median percentage 
agreement was 83%. Coding disagreements were resolved 
via discussion between the first and last authors.

Analysis Strategy

The correlation coefficient was used as the effect-size index. 
Because the distribution of the correlation coefficient is not 
normally distributed unless the population correlation coef-
ficient equals zero, Fisher’s z-transformation was applied to 
each correlation coefficient before pooling them. Each 
z-transformed value was weighted by the inverse of its vari-
ance (i.e., N-3). Thus, larger studies received more weight 
when effect-size estimates were combined.

Data were analyzed using R (R Core Team, 2021). 
Random-effects models were used, which assume that 
effect sizes differ from population means by both partici-
pant-level sampling error and study-level variability 
(Borenstein et al., 2011). Although random-effects models 
are more conservative than fixed-effects models, they 
require fewer statistical assumptions and allow for general-
izations to a broader set of studies than only the ones 
included in the meta-analytic review.

Conventional meta-analytic methods rely on the assump-
tion that effect sizes are independent (Hedges et al., 2010). In 
this meta-analytic review, the independence assumption was 
often violated because several studies provided more than 
one correlation, resulting in clusters of correlations from 
these respective studies. For example, most studies used the 
tangram task to measure both helping and hurting. There 
were 777 correlations from the 52 studies. Thus, we calcu-
lated robust variance estimates to adjust standard errors of 
dependent effect size point estimates and confidence inter-
vals (Hedges et al., 2010; Tipton, 2013, 2015) with the meta-
for v. 2.4-0 (Viechtbauer, 2010) and robumeta v. 2.0 (Fisher 
et al., 2017) packages in R (R Core Team, 2021).

For distributions with fewer than 10 effect sizes, we 
only provide descriptive statistics. Most meta-analysts 
urge caution when interpreting results from distributions 
with fewer than 10 effect sizes (e.g., Kepes et  al., 2012; 
Sterne et al., 2011).

We also conducted a comprehensive battery of sensitivity 
analyses to determine whether the obtained results were robust 
to publication bias and outliers (e.g., Kepes et al., 2017). The 
sensitivity analyses are summarized after the main results, 
with the details provided in Supplemental Materials.

Results

This meta-analytic review included 52 independent studies 
involving 11,060 participants. First, we describe the over-
all results (with all outcome variables combined) for help-
ing and hurting on the THHT. Second, we describe each 
outcome variable for helping and hurting on the THHT. 
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Third, we describe the moderator variable analyses. 
Finally, we briefly describe the results from the sensitivity 
analyses.

Overall Results

As can be seen in the left-side violin plots in Figure 2, help-
ing on the THHT was positively related to helping outcome 
variables and was negatively correlated with hurting out-
come variables. As can be seen in the right-side violin plots 
in Figure 2, hurting on the THHT was positively related to 
hurting outcome variables and was negatively correlated 
with helping outcome variables. All four distributions are 
fairly symmetrical (i.e., the median and mean are similar, the 
median cuts the box in half, and the whiskers are about the 
same length).

Is the THHT a Valid Measure of Helping?

Other helping acts.  As expected, other helping acts were posi-
tively related to helping (r = .16; 95% confidence interval 
[CI]: [.05, .27]; k = 26) and negatively related to hurting  
(r = −.11; 95% CI: [−.18, −.03]; k = 28) on the THHT. Both 
95% CIs excluded the value zero and did not overlap.

Helping predictor variables.  As expected, variables predicted 
to increase helping behavior increased helping (r = .04; 95% 

CI: [−.10, .17]; k = 15) and decreased hurting (r = −.07; 
95% CI: [−.18, .04]; k = 15) on the THHT, although neither 
correlation differed significantly from zero and the 95% CIs 
overlapped. Interestingly, we ran additional analyses on the 
few studies that (a) experimentally manipulated an indepen-
dent variable expected to increase helping behavior; and (b) 
used the original scoring method. These short-term experi-
ments yielded a significant increase in helping, (r = .14; 
95% CI: [.08, .20]; k = 11) and a significant decrease in hurt-
ing (r = −.19; 95% CI: [−.30, −.07]; k = 10).

Helping motivations.  As expected, helping motivations were 
positively related to helping (r = .91; 95% CI: [.85, .98]; k = 
32) and negatively related to hurting (r = −.85; 95% CI: 
[−.91, −.79]; k = 32) on the THHT. Both 95% CIs excluded 
the value zero and did not overlap.

Helping states.  As expected, helping states were positively 
related to helping (r = .15; 95% CI: [.08, .21]; k = 53) and 
negatively related to hurting (r = −.14; 95% CI: [−.20, −.07], 
k = 63) on the THHT. Both 95% CIs excluded the value zero 
and did not overlap.

Helping traits.  As expected, helping traits were positively 
related to helping (r = .15; 95% CI: [.10, .20]; k = 31) and 
negatively related to hurting (r = −.13; 95% CI: [−.18, −.08]; 
k = 31) on the THHT. Both 95% CIs excluded the value zero 
and did not overlap.

Is the THHT a Valid Measure of Hurting?

Other hurting acts.  As expected, other hurting acts were posi-
tively related to hurting (r = .26; 95% CI: [.17, .35]; k = 20) 
and negatively related to helping (r = −.28; 95% CI: [−.38, 
−.18] k = 18) on the THHT. Both 95% CIs excluded the 
value zero and did not overlap.

Hurting predictor variables.  As expected, independent vari-
ables predicted to increase hurting behavior increased hurt-
ing (r = .12; 95% CI: [.04, .20], k = 24) and decreased 
helping (r = −.03; 95% CI: [−.14, .08], k = 24) on the THHT, 
although the correlation was nonsignificant for helping. The 
95% CIs also overlapped. As with “Helping predictor vari-
ables,” an analysis of just the experimental studies yielded 
larger effects. Experimental manipulations expected to 
increase hurting behavior (using the original scoring method) 
yielded both a significant increase in hurting (r = .26; 95% 
CI: [.19, .34]; k = 10) and a significant decrease in helping  
(r = −.17; 95% CI: [−.22, −.10]; k = 10).

Hurting motivations.  As expected, hurting motivations were 
positively related to hurting (r = .79; 95% CI: [.70, .88]; k = 
46) and negatively related to helping (r = −.76; 95% CI: 
[−.83, −.69]; k = 36) on the THHT. Both 95% CIs excluded 
the value zero and did not overlap.

Figure 2.  Violin plots.
Note. The density of the distribution at a given correlation is denoted 
by its width. The center of the violin plot contains a boxplot. The mean 
correlation is denoted by a solid line behind the box plot, and the 95% 
confidence interval bounds are denoted by dashed lines above and below 
the mean. A horizontal dashed line is drawn at zero.



Kjærvik et al.	 443

Hurting states.  As expected, hurting states were positively 
related to hurting (r = .17; 95% CI: [.11, .23]; k = 59) and 
negatively related to helping (r = −.13; 95% CI: [−.19, 
−.07]; k = 49) on the THHT. Both 95% CIs excluded the 
value zero and did not overlap.

Hurting traits.  As expected, hurting traits were positively 
related to hurting (r = .19; 95% CI: [.13, .24]; k = 39) and 
negatively related to helping (r = −.14; 95% CI: [−.19, 
−.09]; k = 35) on the THHT. Both 95% CIs excluded the 
value zero and did not overlap.

Moderator Variable Analyses

A detailed review of the moderator variable analyses is pre-
sented in the Supplementary Materials. One important mod-
erator was whether the study was conducted in own labs or 
affiliated labs (i.e., labs of people we have published with) 
versus other labs. We suspect the larger effects pertaining to 
affiliated labs is a function of fidelity to the original para-
digm and the use of best practice procedures (e.g., convinc-
ing cover story, funnel debriefing to assess and exclude 
suspicious participants, see details below in Suggestions 
for Using the THHT). Indeed, we conducted a post hoc 2 
× 2 chi-square between lab affiliation and the use of best 
practice procedures. As expected, the percentage of studies 
that used best practice procedures was higher for affiliated 
labs (73%) than for unaffiliated labs (55%), which is an 
18% difference. Although the chi-square test was not quite 
significant, χ2(N = 96, df = 1) = 3.506, p = .061, the phi 
coefficient was not trivial in size, φ = .191. In terms of 
other moderators, we found larger effects when more valu-
able prizes were used, when suspicious participants were 
excluded, and when participants practiced tangrams before 
assigning them to another.

Sensitivity Analyses

We conducted a comprehensive sensitivity analysis to assess 
whether publication bias, outliers, or both affected our 
results. Both publication bias and outliers can adversely 
affect meta-analytic results and associated conclusions 
(Kepes et  al., 2013). In fact, publication bias had been 
referred to as the potentially greater threat to the validity of 
meta-analytic results (Rothstein et al., 2005). All sensitivity 
analyses were conducted using R syntax (e.g., Kepes & 
McDaniel, 2015; Viechtbauer, 2017). The results from the 
sensitivity analyses are displayed in Table SM1 of 
Supplemental Materials.

Neither publication bias nor outliers appear to have a sub-
stantial influence on helping or hurting THHT effect sizes. 
However, some THHT helping distributions were affected by 
publication bias and/or outliers. The naive mean correlation 

for helping acts (r = .16) might be overestimated by an aver-
age of .01 to .08 (11%–50%) and the naive mean correlation 
for helping states (r = .15) might be overestimated by an 
average of .00 to .02 (0%–22%). Likewise, some THHT 
hurting distributions were affected by publication bias and/or 
outliers. The naïve mean correlation for hurting acts (r = 
.25) might be overestimated by an average of .01 to .03 (6–
13%). The naive mean correlation for hurting independent 
variables (r = .12) might be overestimated by an average of 
.04 (33%).

Discussion

Main Findings

Overall, the results revealed that the THHT is a valid mea-
sure of both helping and hurting behavior. Helping scores on 
the THHT were significantly and positively associated with 
other helping acts (e.g., prosocial behaviors), helping states 
(e.g., positive mood), helping traits (e.g., empathy), and 
helping motivations (e.g., wanting the other participant to 
win money). Similarly, hurting scores on the THHT were 
significantly and positively associated with other hurting 
acts (e.g., aggressive behaviors), short-term independent 
variables (e.g., brief experimental manipulations known to 
influence hurting), hurting states (e.g., state hostility), longer 
term personality traits (e.g., trait aggressiveness), and moti-
vations associated with hurting (e.g., wanting to prevent the 
other participant from getting any money).

Across all types of predictor variables (i.e., experimental, 
cross-sectional, and longitudinal) using various THHT 
administration and scoring methods hypothesized (by the 
original study authors) to yield positive associations with 
helping scores and negative associations with hurting scores, 
results were in the predicted direction but nonsignificant. 
However, the smaller subset of experimental studies did 
yield significant effects on both increasing help scores and 
decreasing hurt scores.

The results might appear to suggest that the effects associ-
ated with the aggression measure (hurt) from THHT were 
systematically larger than the prosocial behavior measure 
(help). However, a robust comparison of help versus hurt 
effects is not feasible at present; the studies differed on the 
types of primes used, sample sizes, the offline/online con-
text, and several other factors, making such a comparison 
impossible. We prefer to stick with the more general conclu-
sion that the THHT is an acceptable measure of both aggres-
sive and prosocial behavior and leave consideration of 
whether it is a better measure of aggressive than of prosocial 
behavior to future research.

Sensitivity analyses revealed that publication bias did not 
significantly alter THHT effect sizes, although some of the 
distributions may be overestimated.
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Important Advantages of the THHT

Several well-established laboratory paradigms assessing 
aggressive and prosocial behaviors have been validated in 
many ways (e.g., Anderson & Bushman, 1997; Bernstein 
et  al., 1987; Carlson et  al., 1989; Giancola & Chermack, 
1998; Giancola & Zeichner, 1995; Hyatt et al., 2019; Parrott 
& Giancola, 2007), with most attention devoted to the 
Competitive Reaction Time Task (Warburton & Bushman, 
2019). Nonetheless, the THHT is another useful tool that 
offers four important advantages and strengths. First, the 
THHT allows simultaneous assessment of helping and hurt-
ing behavior and therefore is useful for contexts where 
researchers are interested in studying these behaviors con-
currently (e.g., Saleem et al., 2012).

Second, the THHT includes a medium category, allowing 
for a response that is neither aggressive nor prosocial. The 
ability for participants to assign tangrams from the medium 
category serves as an unambiguous neutral point, a choice 
that reflects neither an intention to help nor an intention to 
hurt the other person. The option of selecting a choice that 
neither reflects hurting nor helping is also useful in other 
research areas such as in intergroup relations where it is 
important to distinguish behaviors representing in-group 
favoritism from out-group derogation (see Greenwald & 
Pettigrew, 2014 for details).

Third, researchers have the flexibility to evaluate what 
kind of scoring method is appropriate for their particular 
research design. For some studies, it may be appropriate to 
use an overall difference score that forces helping and hurt-
ing to be interdependent and on opposite ends of a single 
continuum, such as examining the extent to which partici-
pants choose helping over hurting (or vice versa) in a given 
context. For other studies, it may be more appropriate to use 
only helping or hurting scores (e.g., Barlett & Anderson, 
2011; Saleem, Anderson, et  al., 2015; Saleem, Prot, et  al., 
2015). This is especially useful when the predicted outcome 
is specific to helping or hurting behavior but not necessarily 
both. For other researchers who are interested in helping and 
hurting behavior but are worried about the issue of interde-
pendence and multicollinearity, it might make sense to use 
stronger adjustments of what constitutes helping and hurting 
behavior (e.g., helping is the number of easy puzzles −2 or 
−3). It is important to note that although the THHT allows 
flexibility for researchers to decide which scoring method 
best aligns with their theoretical questions of interest, this 
does not relax standards of scientific integrity regarding how 
and which results to report. On the contrary, we have recom-
mended that if scholars are unsure about which scoring 
method they find most appropriate for their theoretical prop-
ositions, they should report all three (helping score, hurting 
score, and the difference score; Saleem, Anderson, et  al., 
2015; Saleem, Prot, et al., 2015; Saleem et al., 2017).

Fourth, the THHT is easily administered in a variety of 
different contexts (e.g., in the lab, online, in the field) and 

with different samples (e.g., children and non-English speak-
ers) without much time, effort, or resource. Thus, it is a 
highly adaptable paradigm.

Limitations

There also are at least four limitations of the THHT. First, the 
design of the task (e.g., can only choose 11 tangrams and 
there are 10 per difficulty level) constraints scores such that 
higher scores on helping will yield lower scores on hurting, 
and vice versa. In other words, helping and hurting scores 
will be interdependent and negatively correlated, especially 
at extreme values. Several recommended strategies to ame-
liorate these concerns include: (a) taking the number of easy 
(hard) puzzles and subtracting zero, (b) setting negative 
scores to zero, and (c) including both scores in the models to 
examine their unique variance and account for multicol-
linearity. Despite these strategies, we continue to observe a 
moderate correlation between help and hurt scores on the 
THHT (Saleem, Anderson, et al., 2015; Saleem, Prot, et al., 
2015; Saleem et al., 2017).

Second, the THHT assesses a relatively milder form of 
aggressive and prosocial behaviors compared with other 
established measures such as the Competitive Reaction Time 
Task for assessing physically aggressive behaviors 
(Warburton & Bushman, 2019) or assessing high-cost proso-
cial behaviors such as donating and volunteering behaviors 
(Motsenok et al., 2022), which have a higher correspondence 
to real world acts of prosocial behavior.

Third, as with virtually all measures of aggressive and 
prosocial behavior, the obtained effect sizes using the THHT 
tend to be in the small to moderate range. This is not surpris-
ing, given the plethora of variables—both situational and 
individual—that are known to influence aggressive and pro-
social behaviors.

Fourth, as the THHT is relatively new, more research is 
needed using this task in different contexts and with different 
populations to better understand its generalizability.

Future Research Directions

New research studies using the THHT are also needed to 
understand (a) the specific kinds of helping and hurting out-
comes best predicted by this task; (b) how sociodemographic, 
methodological, and contextual variables moderate the 
effects obtained with this task; and (c) the extent to which 
THHT scores reflect state- or trait-like characteristics 
depending on how much these scores vary within individuals 
and across situations. Although we have evidence for the 
intent behind helping and hurting choices on the THHT, 
future studies can also expand this work by examining (a) a 
range of intentions and motivations behind tangram assign-
ment choices potentially using open-ended qualitative 
responses prior to or post tangram assignment, (b) how self-
reported intentions to help and hurt on the THHT correspond 
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to indirect assessments of helping and hurting intentions 
(e.g., neuroimaging data), (c) whether assessments of intent 
or motivation to help or hurt on the THHT change pre and 
post tangram assignment, (d) participants’ meta-perceptions 
of the receipt’s expectations and intentions with respect to 
the prize, and (e) how perceptions of ability to complete tan-
gram puzzles, both from the perspective of the participant 
and their expectations for the other participant, could influ-
ence THHT choices and intentions. Given the importance of 
intent in understanding prosocial and aggressive behaviors, it 
is worthwhile to continue to systematically study the role of 
intent in understanding choices on the THHT.

Suggestions for Using the THHT

Although there are likely to be some variations in the way 
scientific tools are adapted and used by scholars in the field, 
we offer five suggestions on how best to use the THHT. First, 
similar to other interaction paradigms, the underlying pre-
sumption of the THHT is that the participant believes there to 
be another participant to whom they are assigning the tan-
grams to. This assumption can be created and reinforced 
through a cover story and validated through a funnel debrief-
ing process in which participant suspicion is assessed 
(Boynton et al., 2013). We recommend that participants who 
did not believe they were actually interacting with another 
person based on their debriefing responses should be 
excluded from the analysis of the THHT. We found larger 
effects when suspicious participants were excluded (see 
Supplemental Materials). Second, participants should solve a 
few practice tangram puzzles (at least one from each diffi-
culty level) in front of the researcher to better gauge the dif-
ficulty of solving tangrams from easy, medium, and hard 
categories. Although there are tangram manipulation pro-
grams4, this may be difficult to implement in online studies 
without having advanced programming skills. We found 
larger effects when participants practiced tangram puzzles 
(see Supplemental Materials). Third, participants should be 
asked if they understand how to use the THHT. In person, 
this provides the researcher another opportunity to review 
the THHT if the participant does not fully understand the 
task. Online, this question could serve as an attention check 
and would justify the exclusion of this participant from data 
analysis. Fourth, researchers should ask questions assessing 
participants’ intentions and motivations for their tangram 
assignments (e.g., intent to help/hurt the other person, chal-
lenge them, etc.). Fourth, the ostensible partner should be 
offered a prize. We found larger effects for more valuable 
prizes (see Supplemental Materials). Fifth, helping and hurt-
ing scores should be calculated by subtracting 1 from the 
total number of easy and hard puzzles and restricting nega-
tive scores to 0. This scoring method not only accounts for 
the restrictions of the task (have to select 11 tangrams but 
there are only 10 per difficulty category) but also reduces the 
interdependence between help and hurt scores. If multiple 

scoring methods are analyzed, then we recommend reporting 
results pertaining to all of them.

Conclusion

Overall, the goal of the present research was to provide meta-
analytic tests of the validity of the THHT as a laboratory 
assessment of helping and hurting behavior. Results revealed 
that scores on the THHT are associated with helping and 
hurting outcomes in theoretically predicted ways. Although 
there are well-validated laboratory assessments of prosocial 
and antisocial behavior, to our knowledge, none of these 
have the option to simultaneously assess both types of behav-
iors while allowing for a neutral option. Accordingly, the 
THHT serves as a valuable addition to our scientific tool kit 
to better understand prosocial and aggressive behaviors.
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Notes

1.	 For simplicity, by “independent variable” we mean the variable 
that is hypothesized to cause an effect on the “dependent vari-
able,” though of course correlational studies, especially cross-
sectional correlational studies, do not lend as much strength to 
the causal claim as do true experimental studies because the 
“independent variable” is measured rather than manipulated.

2.	 Tangrams are two-dimensional jigsaw puzzles in which the goal 
is to create a specific shape using the available puzzle pieces.

3.	 Although it is mathematically possible to receive a negative 
score for helping and hurting if a participant chooses zero puz-
zles from the easy or hard categories, we recommend that nega-
tive scores be converted to zero to: (a) account for the design 
restrictions of the task and (b) reduce the correlation between 
helping and hurting scores.

4.	 Tangram Puzzles for Kids. ABCya: https://www.abcya.com/
games/tangrams
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