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This research investigates how the cultural mindset influences problem-solving. Drawing on the notion
that cultural mindset influences the cognitive process individuals bring to bear at the moment of
judgment, we propose that the congruency between the cultural mindset (individualistic vs. collectivistic)
and problem type (rule-based vs. context-based) affects success in problem-solving. In 7 studies we
incorporated the traditional approach to studying the impact of culture (i.e., comparing cultural groups)
with contemporary approaches viewing cultural differences in a more dynamic and malleable manner.
We first show that members of an individualistic group (Jewish Americans) perform better on rule-based
problems, whereas members of collectivistic groups (ultra-Orthodox Jews and Arabs from Israel)
perform better on context-based problems (Study 1). We then study Arabs in Israel using language
(Arabic vs. Hebrew) to prime their collectivistic versus individualistic mindsets (Study 2). As hypothesized, among biculturals (those who internalize both cultures) Arabic facilitated solving context-based
problems, whereas Hebrew facilitated solving rule-based problems. We follow up with 5 experiments
priming the cultural mindset of individualism versus collectivism, employing various manifestations of
the cultural dimension: focusing on the individual versus the collective (Studies 3, 6, and 7); experiencing
independence versus interdependence (Study 4); and directing attention to objects versus the context
(Studies 5a– b). Finally, we took a meta-analytic approach, showing that the effects found in Studies 3– 6
are robust across priming tasks, problems, and samples. Taken together, the differences between cultural
groups (Studies 1–2) were recreated when the individualistic/collectivistic cultural mindset was primed.
Keywords: cultural mindset, individualism versus collectivism, problem-solving

different thinking processes (De Dreu, Baas, & Nijstad, 2008;
Smith, Ward, & Finke, 1995; Weisberg, 1995). Accordingly, we
reason that success in problem-solving often depends on congruency between the type of problem people are trying to solve and
the cognitive processes they bring to bear in doing so. The second
assumption stems from the idea that the cognitive process people
employ when they make a judgment is not random, nor is it
exclusively based on idiosyncratic characteristics and circumstances; rather, it depends, at least in part, on the cultural mindset
accessible at that moment (Hong, 2009; Oyserman, 2011, 2017).
Integrating these two underlying assumptions, we propose and
show that the likelihood of solving a problem depends on the
congruency between the problem in question (the type of thinking
that is required to solve the problem) and the cultural mindset (the
type of thinking activated by particular cultural orientation).
Past research demonstrates cross-cultural differences in cognitive performance and perception, investigating their consequences
for social cognition and behavior (see reviews in Nisbett, 2003;
Nisbett, Peng, Choi, & Norenzayan, 2001; Varnum, Grossmann,
Kitayama, & Nisbett, 2010). Drawing on this literature, we aim to
advance the understanding of how cultural mindset influences the
way individuals think and perform. First, by focusing on problemsolving tasks, we go beyond cognitive-perception tasks and investigate complex cognitive tasks requiring higher-order thinking and
the application of several cognitive procedures in seeking a solu-

The present research investigates the role that cultural mindset
plays in facilitating problem-solving. Integrating recent insights
from the research on culture and cultural mindsets with the research on problem-solving, we aim to show that a match between
the cultural mindset and the problem in question facilitates
problem-solving. We build on two underlying assumptions. The
first stems from the idea that different types of problems call for
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tion. Second, we build on the classification system distinguishing
between analytic versus holistic processes and apply it to the
domain of problem-solving, distinguishing between rule-based and
context-based problems. Finally, in studying the impact of cultural
mindset on problem-solving, we incorporated traditional and more
contemporary approaches to studying the influence of cultures on
their members. The traditional approach delineates chronic differences between cultural groups. Contemporary approaches view
cultural differences in a more dynamic and malleable manner,
focusing on the interaction between the cultural knowledge available in individuals’ minds and the cultural cues embedded in the
immediate situation (Hong, 2009; Oyserman, 2011, 2017; Oyserman & Sorensen, 2009). We discuss the commonalities and differences between the approaches and propose an overarching hypothesis. We reason that finding consistent patterns of results
across these approaches will demonstrate the robustness of our
theorizing and shed new light on the role of culture in affecting
problem-solving.
Below, we first introduce the constructs of interest and present
the different approaches to studying cultural influence. We review
theoretical and empirical research on culture and cognition. We
then apply the classification system established in the culture and
cognition literature to the domain of problem-solving, and we
outline our theoretical approach to the relationship between individualism versus collectivism and problem type. Following this,
we introduce Studies 1–7, and present a quantitative synopsis of
Studies 3– 6, using a meta-analysis technique. We conclude by
discussing the findings and offering suggestions for further research.

Culture and Cultural Mindset
There are numerous definitions in the literature for the term
culture. Although the definitions vary in some aspects, most emphasize that culture is built on recurring sets of situations and
experiences that cultural members consistently encounter. Together, these provide cultural members with opportunities, constraints, and expectations that, in turn, form their values, meaning
systems, and patterns of thinking (see review in Gelfand, Erez, &
Aycan, 2007). Thus, culture is often viewed as a metasituational
factor that shapes the content and distribution of individuals’
values, beliefs, and behavior (Schwartz, 2009).
Cultural values and norms represent the way the physical and
social environments are captured and understood by a specific
group (Triandis, 2001). The most prominent value dimension that
distinguishes among cultures is the view of the relationship between the individual and the collective. At the societal or cultural
level, this dimension distinguishes individualistic or autonomous
cultures, which view individuals as independent entities who are
encouraged to choose their own way in life, from collectivistic or
embedded cultures, which view individuals as integral parts of the
group and expect them to find meaning in life through sharing and
striving toward the group’s goals (Hofstede, 1980; Schwartz,
1999; Triandis, 1995). Research has also studied the manifestation
of this dimension on the individual level, looking at chronic
tendencies to embrace independent versus interdependent selfconstrual and personality (Markus & Kitayama, 1991; Triandis,
2001). In the present research, we focus on the cultural-level

dimension, studying how individualism versus collectivism penetrates individuals’ mindsets and shapes their performance.
Ample research has investigated the chronic differences among
cultural groups, revealing cross-cultural differences in values,
norms, cognition, affect, and behavior (see reviews in Hofstede,
2001; Nisbett, 2003; Oyserman, Coon, & Kemmelmeier, 2002;
Sagiv, Schwartz, & Arieli, 2011). Contemporary approaches to
studying the influence of cultures on their members posit that
cultural differences are not fixed but rather are malleable and
dynamic, depending on the intersection between the cultural
knowledge available to individuals and the contextual cues prominent in the situation (Hong, 2009; Oyserman, 2017).
The dynamic constructive approach to culture focuses on multicultural individuals, arguing that extensive exposure to multiple
cultures results in acquiring the cultural mindset, or knowledge, of
all these cultures (Hong, 2009; Hong, Morris, Chiu, & BenetMartínez, 2000). Cultural knowledge is a configuration of concepts and procedures typical for a specific culture. Individuals
store in their memory a representation of the cultural knowledge,
building on their direct and indirect experiences with a particular
culture (Hong, 2009). The cultural knowledge that multiculturals
are likely to bring to mind at a specific moment is triggered by the
context (Hong, 2009; Hong et al., 2000). The dynamic constructive
approach specifically accentuates the role of cultural ingredients,
such as cultural icons and symbols (e.g., the language spoken in
the specific culture), as immediate triggers activating a congruent
cultural knowledge. Thus, for example, research has shown that
Asian Americans react to cultural icons (e.g., the Great Wall as an
Asian symbol) by expressing cultural-congruent behavior (e.g.,
prioritizing the interests of the group by attributing greater importance to collective duties than to individual rights; Grossmann,
Ellsworth, & Hong, 2012; Hong, Benet-Martínez, Chiu, & Morris,
2003; Hong, Chiu, & Kung, 1997; Hong et al., 2000).
The culture-as-situated-cognition (CSC) approach takes a
broader perspective in defining cultural influence, arguing that all
individuals—multicultural or not— can shift from one cultural
mindset to another. This approach draws on the core assumption
that although societies differ in their emphasis on individualism
versus collectivism, they all encompass both individualistic and
collectivistic principles. This reflects the attempt of all societies to
attain both the interests of the group (ensuring the survival of the
group, striving toward the goals of the group, and regulating
relationships among individuals) and the personal interests of
individuals (encouraging expression of free choice and uniqueness; e.g., Oyserman, 2017; Schwartz, 1999; Triandis, 1995). The
principles typical to individualism versus collectivism are thus
rooted in social structures and are often accessible in everyday
situations (Oyserman, 2017). Consequently, all individuals are
exposed to both individualistic and collectivistic principles, and
they may adopt both individualistic and collectivistic mindsets,
albeit to different extents (e.g., Mourey, Oyserman, & Yoon, 2013;
Oyserman, 2016, 2017; Oyserman & Sorensen, 2009).
The CSC theory defines cultural mindset as a cognitive schema,
composed of goals (why to act), content (mental knowledge about
the self and the world), and procedures (how to think and act;
Mourey et al., 2013; Oyserman, 2011; Oyserman, Sorensen, Reber, & Chen, 2009). The individualistic mindset consists of content, goals, and procedures relevant to autonomy, separation, and
distinction, whereas the collectivistic mindset consists of content,
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goals, and procedures relevant to interdependence, connection, and
assimilation. Thus, for example, an individualistic mindset includes goals of self-direction and free choice (vs. conformity and
obedience), content such as words and narratives emphasizing the
merit of novelty and originality (vs. traditional solutions and
norms-adherence), and procedures leading to focusing on independent objects (vs. relationships between objects).
The CSC theory predicts that all people can shift from one
cultural mindset to another and that cultural mindsets are triggered
by cultural cues prominent in the context (e.g., prominence of
individualistic cues within a situation would evoke an individualistic mindset). Priming one aspect of a cultural mindset (e.g.,
content) should cue other aspects of that mindset (e.g., goals and
procedures), thereby activating the entire schema of the cultural
orientation (e.g., individualistic mindset). Consequently, the individual is likely to react or to behave in a culture-congruent way
(e.g., expressing independence of thought). Thus, the cultural
mindset assumed at a specific moment spills over to influence
cognitive processes and behavior (Oyserman, 2011; Oyserman &
Lee, 2008).
The CSC theory postulates that people from individualistic
cultures are prone to assume an individualistic mindset and behave
accordingly because the frequency of individualistic cues in their
society is more intense than in collectivistic cultures. Thus, the
probability of triggering an individualistic mindset is higher. The
opposite occurs for individuals in collectivistic cultures (Oyserman, 2017). At the same time, people can go beyond their chronic
cultural mindset and shift to an opposing cultural mindset, depending on the intensity of cultural cues in the immediate situation
(Oyserman, 2017). Thus, for example, situations accentuating individualistic cues tend to evoke an individualistic mindset. The
opposite is likely to occur in situations accentuating collectivistic
cues. Overall, the CSC theory allows predicting chronic cultural
differences among cultural groups, as well as situated cultural
differences among individuals regardless of their cultural background.

Culture and Cognition
The cultural dimension of individualism versus collectivism is
conceptually and empirically associated with differences in cognitive performance, such as categorization, learning, and inductive
and deductive inference (Markus & Kitayama, 1991; Nisbett et al.,
2001; Oyserman et al., 2002; Varnum et al., 2010). A great deal of
this research focuses on differences between Western (individualistic) countries and East Asian (collectivistic) countries, arguing
that Westerners tend to pay attention primarily to focal objects,
analyzing their attributes to identify rules that explain their behavior. East Asians, in contrast, pay attention primarily to the social
context and relationships between objects, relying on traditional
customs, social expectations, and habitual practices to understand
behavior. Consequently, Westerners are prone to employ systematic, analytic thinking, whereas East Asians are prone to employ
more holistic, intuitive thinking (Markus & Kitayama, 1991; Nisbett, 2003; Nisbett & Masuda, 2003; Nisbett et al., 2001; Norenzayan & Nisbett, 2000).
In a study on categorization, for example, Americans tended to
group items on a taxonomic basis (e.g., monkey and panda, because they are both part of the animals category), whereas East
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Asians grouped items in a thematic relational manner (e.g., monkeys and bananas, because monkeys eat bananas; Ji, Zhang, &
Nisbett, 2004). Investigating the cognitive processes underlying
categorization among Americans and Koreans, Norenzayan and
colleagues (Norenzayan, Smith, Kim, & Nisbett, 2002) showed
that Americans are likely to rely on rules while grouping items,
using them to distinguish among objects that belong to the category and those that deviate from the category (e.g., if an animal
nurses its offspring, it belongs to the mammals clade). In contrast,
Koreans are likely to rely on holistic resemblance between the
target object and the group (e.g., if an animal shares similar
attributes with a familiar mammal, it is regarded as a member of
the mammal’s clade).
Another study, focusing on contextual information, showed that
when looking at a framed line, American participants focused on
the line and were more accurate in estimating its absolute length.
In contrast, Japanese participants were more sensitive to the context and more accurate in estimating its size relative to the frame
(Kitayama, Duffy, Kawamura, & Larsen, 2003). In a similar vein,
research shows that East Asians rely on contextual information
when interpreting social events, whereas Westerners tend to explain social events in terms of the specific attributes that characterize the leading players in the event (F. Lee, Hallahan, & Herzog,
1996; Morris & Peng, 1994).
Cultural differences in cognition have typically been documented in studies comparing participants from individualistic versus collectivistic cultures, thus reflecting ingrained tendencies to
employ individualistic versus collectivistic mindsets (see reviews
in Nisbett et al., 2001; Oyserman et al., 2002; Varnum et al., 2010).
Differences in cognitive performance were also found in experiments studying bicultural individuals who were primed with different configurations of cultural knowledge (e.g., Hong, Ip, Chiu,
Morris, & Menon, 2001; see also review in Hong et al., 2000) and
in studies in which participants with similar cultural background
were primed with different cultural mindsets (e.g., Kühnen &
Oyserman, 2002; Oyserman et al., 2009; see also review in Oyserman & Lee, 2008). These studies investigated cognitive-perception
tasks, in which participants are typically prompted with a stimulus
and are required to respond by identifying, interpreting, or recalling it (e.g., interpreting the behavior of a target in terms of
dispositional vs. situational factors).
What has rarely been investigated, however, is what happens
when the cognitive task is more complex, going beyond basic
cognitive processing to require higher-order thinking. In a notable
exception, Oyserman and colleagues (Oyserman et al., 2009)
investigated the influence of cultural mindset on performance in
psychometric tasks taken from the verbal section of the GRE. In
the current research, we take another step in filling this gap by
investigating the impact of the cultural mindset of individualism
versus collectivism on performance in problem-solving. A typical
problem prompts a question or a puzzle that calls for organizing,
incorporating, and transforming information in order to form or
create a new solution, thus requiring higher-order thinking.

Culture and Problem-Solving
In an attempt to reveal the cognitive processes that underlie
problem-solving, researchers have proposed various typologies
of problems, such as insight versus noninsight problems (e.g.,
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Duncker & Lees, 1945; Schooler, Ohlsson, & Brooks, 1993;
Weisberg, 1995), creative versus analytic problems (e.g., Förster,
Friedman, & Liberman, 2004; Friedman & Förster, 2005), and
problems calling for divergent versus convergent thinking (e.g.,
Ashton-James & Chartrand, 2009; Guilford, 1950; McCrae, 1987).
We build on the literature of culture and cognition as well as on the
classification of holistic versus analytic reasoning (see reviews in
Nisbett, 2003; Nisbett & Masuda, 2003; Nisbett et al., 2001;
Norenzayan & Nisbett, 2000; Varnum et al., 2010), applying the
fundamental cognitive differences found among members of individualistic versus collectivistic cultures to the domain of problemsolving. We distinguish between rule-based and context-based
problems, taking into consideration: (a) the focus of attention
(focusing on objects vs. on the context); (b) the process (looking
for rules vs. similarities, links, and contextual clues); and (c) the
type of inference drawn (employing analytic vs. holistic logic).
We use the term “rule-based problems” for problems in which a
solution is more likely to emerge through focusing the attention on
objects, aiming to discover rules that describe the features of these
objects and shed new light on their action. This process involves
decomposition of the problem into its parts. We thus reason that
analytical logic is instrumental in solving such problems. Consider, for example, the problem of how many squares appear in a
complex geometrical configuration (see the squares riddle in Appendix A). To solve this problem, one needs to accurately count all
the squares. The likelihood of solving it correctly is substantially
increased when the prominent features of the geometrical configuration are recognized, and a reliable rule is discovered and applied. Specifically, one has to recognize that there are several
quadrangles in the configuration (e.g., squares, rectangles) and
focus only on squares (i.e., quadrangles with equal sides). Also, it
is critical to recognize that there are different sizes of squares (e.g.,
1 ⫻ 1, 2 ⫻ 2, 3 ⫻ 3). Then, it is essential to identify a rule or a
method that allows for systematically isolating the various squares
and counting them (e.g., categorization of squares according to
their size, followed by counting each size separately).
Context-based problems, in contrast, cannot be solved by focusing on objects and applying explicit, formal, analytical rules or
by following manuals. Instead, the solution requires attending to
the context and identifying contextual clues and links between
elements, which may eventually lead to inferences about the entire
picture. We reason that holistic logic is likely to facilitate solving
such problems. Consider the following riddle: “Who am I? Alive
without breath; as cold as death; never thirsty, ever drinking; all in
mail never clinking” (Tolkien, 1937; see Appendix A). To find the
solution, one has to identify the specific context in which all the
statements are related. Each statement (i.e., alive, being cold, not
thirsty, and quiet) could characterize various objects. It is only in
the context of fish that they all come together. Thus context-based
problems require holistic thinking, which facilitates the integration
of associations, intuitions, and feelings, eventually leading to capturing the whole picture.
Both rule-based and context-based problems are composed of
objects and contextual cues. They differ, however, in the thinking
process that is likely to facilitate successful problem-solving. We
propose that problem-solving is more likely when the type of
problem and the type of thinking employed are congruent. Solving
rule-based problems should be facilitated by employing analytic
ways of thinking, whereas solving context-based problems should

be facilitated by employing holistic ways of thinking. Because
cultural mindset affects the type of thinking individuals use, we
hypothesize that matching the cultural mindset with the problem
type affects success in problem-solving. That is, an individualistic
mindset should evoke rule-based logic, facilitating success with
rule-based problems. In contrast, a collectivistic mindset should
evoke a context-based logic, facilitating success with contextbased problems.

Overview of Studies
We investigated the role of cultural mindset in facilitating
problem-solving in seven studies. We started by studying the
problem-solving patterns of cultural groups that vary on individualism versus collectivism, focusing on cultural groups that received relatively little attention in past research. Study 1 compared
the problem-solving patterns of three cultural groups (American
Jews, ultra-Orthodox Jews, and Arabs in Israel). In Study 2,
language was used as a symbolic prime for cultural mindset among
multicultural participants who were exposed to both individualistic
and collectivistic cultural groups (i.e., Arab citizens in Israel). To
further support our theorizing that it is the cultural mindset of
individualism versus collectivism that accounts for these differences, in Studies 3– 6 we conducted controlled experiments. The
priming tasks in these experiments elicit individualism versus
collectivism, employing various manifestations of the cultural
dimension (e.g., focusing on the individual vs. the group, experiencing independence vs. interdependence; focusing on objects vs.
context). We then took a meta-analytic approach to demonstrate
that the effects found in Studies 3– 6 are robust across priming
tasks and samples.
In all studies, we used problems that do not require any specific
expertise and can be classified as calling for either rule-based or
context-based thinking. In Studies 1– 6 we investigated riddles as
instantiates for rule-based and context-based problems. We incorporated several approaches to measure performance in riddlesolving, including cumulative performance across a set of riddles
(Studies 1–2), performance in one fixed riddle (Studies 1–5b), and
performance in a random riddle raffled from samples of rule-based
and context-based riddles (Study 6). To further strengthen the
validity of our findings, in Study 7 we used another set of problems
drawing on a well-known test for associative thinking (i.e., the
Remote Associates Test).

Study 1
Study 1 investigated three cultural groups with different emphases on the cultural dimension of individualism versus collectivism:
non-Orthodox Jewish Americans (henceforth referred to as Jewish
Americans), Arabs, and ultra-Orthodox Jews in Israel. Ample
research demonstrates the individualistic nature of the American
society, advocating for individual independence and personal
achievement (e.g., Hofstede, 1980, 2001; Markus & Kitayama,
1991; Oyserman et al., 2002; Schwartz, 2009). More specifically,
research showed that American non-Orthodox Jewish boys expressed individualistic worldviews more and collectivistic worldviews less than American ultra-Orthodox Jewish boys (Dershowitz, 1971). In contrast, Arabs and ultra-Orthodox Jews in Israel
have more traditional, communal cultures, highlighting group sol-
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idarity, commitment, and support (Cohen, 2007; Haj-Yahia, 1995;
Lavee & Katz, 2003; Pines & Zaidman, 2003). For example, in
terms of Schwartz’s theory of cultural values, both groups hold a
collective-oriented worldview, valuing embeddedness more than
autonomy (Cohen, 2007; Schwartz, 2009; for data on ultraOrthodox Jews, see Zilberfeld, 2010).1 We therefore hypothesized
that cultural group interacts with riddle type in predicting success
in riddle-solving, such that Jewish Americans perform better in
solving rule-based riddles, whereas Arabs and ultra-Orthodox Jews
perform better in solving context-based riddles.
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Method
Participants and procedure. The participants were 79 Jewish American high-school students who were spending a semester
in Israel (73% female, age 15–39, M ⫽ 17.5);2 72 Arab undergraduates in an Israeli public university (69% female, age 19 – 46,
M ⫽ 25.1); and 119 ultra-Orthodox Israeli Jewish undergraduates
at a private ultra-Orthodox college in Israel (all female, age 19 –
47, M ⫽ 24.6). The participants received either course credit
(Arabs) or a chocolate bar (Jewish Americans and ultra-Orthodox
Israelis) for their participation. All the participants volunteered to
take part in this study, and anonymously completed a questionnaire
in their native language (English, Arabic, or Hebrew).
To verify the differences in cultural values across the three
groups, we first asked participants to complete the Schwartz Value
Survey (SVS; Schwartz, 1992). They then completed additional
personality scales for filler or exploratory purposes. Afterward, the
participants were presented with two rule-based and three contextbased riddles. No time constraint was imposed. In this and in the
following studies, all participants reported that this was the first
time they came across these riddles.
Measures.
Verifying differences in cultural values. We drew on
Schwartz’s theory to assess the cultural values of the three groups.
The value orientation highlighting the individualistic worldview
is termed autonomy, and the value orientation highlighting the collectivistic worldview is termed embeddedness (Schwartz, 1999,
2010). The participants completed the Schwartz Value Survey (SVS;
Schwartz, 1992)3 in which they rated the importance of each value
item as a guiding principle in their lives, using a 9-point scale ranging
from opposed to my values (⫺1), to not important (0), to of supreme
importance (7). Autonomy was computed by averaging the ratings of
eight value items (e.g., freedom, broadminded, curious, and varied
life), and embeddedness was computed by averaging the ratings of 13
values (e.g., social order, respect for tradition, honoring of parents and
elders, and obedience). All the value items included in these indices
have cross-cultural equivalence of meaning (Schwartz, 1999). To
control for cultural differences in scale use as well as to allow for
comparison with previously published data, we followed a centering
procedure proposed by Schwartz (1999). The reliability of the value
indices was satisfactory in all three cultural groups (Cronbach’s alphas ranged from .71 to .83).
To compare the values across the cultural groups, we conducted
a mixed-design ANOVA where cultural value (autonomy vs. embeddedness) served as the within-subject factor, and cultural group
(Jewish Americans, Arabs, and ultra-Orthodox Jews) as the
between-subjects factor. As expected, cultural group interacted
with cultural value (autonomy vs. embeddedness) in predicting the
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value emphases, F(2, 265) ⫽ 103.361, p ⬍ .001, p2 ⫽ 0.43 (see
Figure 1). A planned contrast indicated that, as hypothesized, the
Jewish Americans emphasized Autonomy (individualistic worldview) more than the Arabs and the ultra-Orthodox Jews did,
t(265) ⫽ 9.33, p ⬍ .001, d ⫽ 1.15. In addition, the Jewish
Americans emphasized embeddedness (collectivistic worldview)
less than the other two groups did, t(265) ⫽ ⫺5.83, p ⬍ .001, d ⫽
0.63.4 We thus considered the Jewish American sample as an
individualistic cultural group, and the Arab and ultra-Orthodox
samples as collectivistic cultural groups.
Classification of the riddles. The riddles used in this research
(see Appendix A) do not require any specific knowledge or experience. Each riddle has one correct answer, but it can be solved in
diverse ways. The riddles include no instructions regarding how to
solve them. The classification of the riddles used in this research
was pretested in a series of pilot studies (see Appendix B).
Riddle index. Each participant solved five riddles (rule-based
riddles: squares and handshakes; context-based riddles: egg, fish,
and teeth; see Appendix A). Correct answers were coded 1,
whereas wrong answers were coded 0. The success rate differed
substantially across riddles, ranging from 4.1% to 30.9%. To
exclude riddles with too little variance, here and in subsequent
studies, we dropped from further analyses riddles with a success
rate of less than 10%. Thus, in this study, we dropped the egg
riddle (success rate of 4.1%). The index of the rule-based riddles
is the mean of success in the squares and handshakes riddles; the
index of the context-based riddles is the mean of success in the fish
and teeth riddles.

Results and Discussion
To test success in solving the riddles, we conducted a mixeddesign ANOVA where riddle type (rule-based vs. context-based
indices) served as the within-subject factor, and cultural group
(Jewish Americans, Arabs, and ultra-Orthodox Jews) served as the
between-subjects factor. As hypothesized, the cultural group interacted with the riddle type in predicting success in riddle-solving,
F(2, 267) ⫽ 17.02, p ⬍ .001, p2 ⫽ 0.11 (see Figure 2). The
analysis further yielded a significant main effect for cultural group,
F(2, 267) ⫽ 4.23, p ⫽ .015 and for riddle type, F(1, 267) ⫽ 31.70,
p ⬍ .001. We conducted an additional ANOVA, controlling for
age. The effect of the interaction remained significant. The effect
of age was insignificant, thus ruling out age as an alternative
1
Schwartz’s project is the only one that studied these cultural groups at
the cultural level.
2
The sample included two instructors who accompanied the students
during their stay in Israel (ages 26 and 39). Excluding the two from the
sample yields virtually the same results.
3
The Arabs and the Jewish American participants completed the 57item version of the SVS, whereas the ultra-Orthodox Jews completed the
44-item version of the SVS. The items comprising the embeddedness and
autonomy indices appear in both versions. Two ultra-Orthodox participants
did not fill out the SVS and hence were not included in the valuecomparison analysis.
4
Simple contrast analyses comparing the individualistic cultural group
(Americans) with each of the collectivistic cultural groups (Arabs and
ultra-Orthodox Jews) revealed that, as expected, the Americans attributed
greater importance to autonomy and less importance to embeddedness than
both the Arab and ultra-Orthodox groups did (ts ranged from 2.94 to 8.47,
all ps ⬍ .00, ds ranged from 0.37 to 8.47).
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Jewish
Americans

Figure 1.

Arabs

ultraOrthodox
Jews
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explanation for the interaction effect. In this latter analysis, both
main effects were not significant.
A planned contrast comparing the performance of the Jewish
Americans and the collectivistic cultural groups (Arabs and ultraOrthodox Jews) indicated that, as hypothesized, the former were
better at solving the rule-based riddles than the latter, t(267) ⫽
1.90, p ⫽ .03, d ⫽ 0.23. In contrast, the collectivistic cultural
groups were better at solving the context-based riddles than the
Jewish Americans, t(267) ⫽ ⫺5.27, p ⬍ .001, d ⫽ 0.64.5
The findings of Study 1 thus support our hypothesis, indicating
that members of individualistic cultures perform better in rulebased problems, whereas members of collectivistic cultures perform better in context-based problems. The use of convenience
samples is a limitation of this study: there are differences among
the samples in addition to the cultural differences in individualism
versus collectivism (e.g., age, differences in academic experience,
differences in other cultural values). These differences render the
findings susceptible to alternative interpretations. In Study 2, we
aim to address this limitation by applying an experimental approach in which multicultural individuals (Arabs citizens in Israel)
are randomly assigned to assume an individualistic or collectivistic
mindset.

Study 2
The dynamic constructive approach to culture argues that multicultural individuals store in memory a representation of the
cultural knowledge of all cultures they are exposed to. The accessibility of the cultural knowledge in an individual’s mind is activated by cultural symbols and icons grounded in the cultural
context (Hong, 2009; Hong et al., 2000). In this study, we investigated Arab citizens in Israel and used language as a symbolic
prime for culture. Language is considered a natural and compelling
cue for cultural knowledge, as it is deeply grounded in the cultural
and social context in which it is used (e.g., Hong et al., 2001; Kay
& Kempton, 1984; Marian & Neisser, 2000; Trafimow, Triandis,
& Goto, 1991). Research shows that the language used by bilinguals at a specific moment leads to a culture-congruent response
(e.g., Harzing & Maznevski, 2002; Hong et al., 2001; S. W. S. Lee,
Oyserman, & Bond, 2010; Marian & Neisser, 2000; Ralston,
Cunniff, & Gustafson, 1995; see also review in Oyserman & Lee,
2008).

This study focuses on Arab citizens in Israel. The Arab
culture in Israel reflects a high emphasis on collectivism (see
Study 1), whereas the larger Israeli society reflects a high
emphasis on individualism (Oyserman, 1993; Sagiv & Schwartz,
1995; Schwartz, 1999). Arab citizens in Israel are exposed to both
the Arab and the Israeli cultures. They are born into the Arab
culture, which typically dominates their kinship and communal
environment as well as the first levels of their education. They are
also exposed to the Israeli culture, which dominates the social
institutions and organizations in the larger Israeli society, including the media, the legal and governmental systems and, to some
extent, the education system. While Arab citizens in Israel typically identify with Arab society, they differ substantially in the
extent to which they also identify with Israeli society (Smooha,
1990, 1992): some consider themselves as biculturals (i.e., they
identify with both the Arab and the Israeli cultures), whereas
others identify themselves as monoculturals (i.e., they identify
mainly as belonging to an Arab culture).
We reason that bicultural Arabs acquire a comprehensive understanding of both the Israeli and the Arab cultures, whereas
monocultural Arabs are prone to focus solely on the Arab culture.
These differences in cultural identity are likely to amplify or
hinder the effect of language as a cultural prime. We propose that
language serves as a cultural prime mainly for individuals who are
deeply involved with the culture and identify with it. Otherwise,
language use would be mainly instrumental, and the cultural load
carried by language would be activated to a lower extent. For
example, Arab citizens in Israel who identify with the Israeli
culture (i.e., biculturals) are likely to hold in memory a representation of the Israeli culture. For them, using the Hebrew language
5
Simple contrast analyses comparing the individualistic cultural group
(Americans) with each of the collectivistic cultural groups (Arabs and
ultra-Orthodox Jews) revealed that, as hypothesized, each of the collectivistic cultural groups solved the context-based riddle better than the Americans did, t(267) ⫽ ⫺4.89, p ⬍ .00, d ⫽ 0.56, and t(267) ⫽ ⫺4.32, p ⬍
.00, d ⫽ 0.53, respectively, for Arabs and ultra-Orthodox. The Americans
solved the rule-based riddles better than the Arabs did, t(267) ⫽ 2.17, p ⬍
.00, d ⫽ 0.26. When comparing Americans and ultra-Orthodox Jews, the
effect was in the expected direction but insignificant, t(265) ⫽ 1.08, ns. In
addition, simple contrast analyses comparing the performance of the two
collectivistic groups revealed no significant differences (rule-based riddles:
t(267) ⫽ 1.32, ns; context-based riddles: t(267) ⫽ ⫺1.14, ns).
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(the dominant language in Israel) serves as a strong cue for the
Israeli culture. We therefore expected the Arabic language to
prime the cultural knowledge of the collectivistic Arab culture
among both bicultural and monocultural Arabs in Israel. In contrast, we expected the Hebrew language to prime the cultural
knowledge of the individualistic Israeli culture mainly among
those who view themselves as biculturals. Bicultural participants— but not monocultural participants—are expected to solve
rule-based riddles better in Hebrew than in Arabic, and to solve
context-based riddles better in Arabic than in Hebrew. Thus, we
hypothesized that language (Hebrew vs. Arabic) interacts with
riddle type (rule-based vs. context-based) and cultural identity
(mono/biculturalism) in predicting success in riddle-solving.

Method
Participants and procedure. The participants were 126 Arab
undergraduates in an Israeli university (65.3% female, age 18 – 46,
M ⫽ 20.71). All were fluent in both Arabic and Hebrew (i.e., they
reported their Hebrew fluency as adequate or high: higher than 4
on a 1–7 scale, where 1 ⫽ not fluent at all and 7 ⫽ highly fluent).
The participants were randomly assigned to one of the two language conditions (Hebrew vs. Arabic). The data were collected as
part of a larger research project and included a booklet of scales for
filler or exploratory purposes (Arieli, 2017). The participants
solved three rule-based and three context-based riddles. Then they
reported whether they considered themselves as bicultural.
Measures.
Riddle index. Right answers were coded 1, and wrong answers were coded 0. The success rate differed substantially across
riddles, ranging from 4.8% to 63.5%. We dropped from further
analyses riddles with a success rate of less than 10% (in this study
one of each type, squares and egg). The index of the rule-based
riddles is hence the mean of success in the handshakes and hats
riddles; the index of the context-based riddles is the mean of
success in the fish and teeth riddles (see Appendix A).
Subjective biculturalism. Participants were presented with the
Bicultural Identity Integration Scale (BII; Benet-Martínez & Haritatos, 2005) and were asked to complete it if they considered

themselves as bicultural. Seventy-six participants (60.3%) completed the scale and were thus considered as biculturals. More
participants in the Hebrew condition identified as bicultural than in
the Arabic condition: 70% versus 51.5%, 2(1, N ⫽ 126) ⫽ 4.487,
p ⫽ .03. Additionally, bicultural participants were more fluent in
Hebrew than were monoculturals (M ⫽ 5.34 vs. 5.02), t(74) ⫽
2.10, p ⫽ .4, d ⫽ 0.49. These results correspond with past research
on bicultural individuals, which conceptualizes language fluency
as one of the factors that reflects engagement with the cultural
group (see review, Benet-Martínez & Haritatos, 2005).

Results and Discussion
We conducted a mixed-design ANOVA where riddle type (rulebased vs. context-based) served as the within-subject factor, and
language condition (Hebrew vs. Arabic) and subjective biculturalism (bicultural vs. monocultural) as between-subjects factors
(see Table 1). As hypothesized, the three-way interaction was
significant, F(1, 122) ⫽ 4.14, p ⫽ .04, p2 ⫽ .03 (see Figure 3). We
next unpacked the interaction. Consistent with our hypothesis,
Table 1
Mixed-Design ANOVA: Riddle Type (Rule-Based vs. ContextBased) as the Within-Subject Factor, Language Condition
(Hebrew vs. Arabic), and Subjective Biculturalism (Bicultural
vs. Monocultural) as Between-Subjects Factors
Factor

df

Within-subject effects
Riddle type
1
Riddle Type ⫻ Language
1
Riddle Type ⫻ Subjective Biculturalism
1
Riddle Type ⫻ Language ⫻ Subjective
Biculturalism
1
Between-subjects effects
Language
1
Subjective biculturalism
1
Language ⫻ Subjective Biculturalism
1

F

p

2p

27.276
7.848
.204

.000
.006
n.s.

.183
.060
.002

4.141

.044

.033

3.040
.958
1.618

n.s.
n.s.
n.s.

.024
.008
.013
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Figure 3. Means of correct answers across language conditions (Hebrew vs. Arabic) among biculturals and
monoculturals.

among bicultural participants, a simple contrast revealed that performance in the rule-based riddles was better in the Hebrew
condition (M ⫽ 0.48) than in the Arabic condition (M ⫽ 0.34),
t(122) ⫽ 2.13, p ⫽ .02, d ⫽ 0.38. In contrast, performance in the
context-based riddles was better in the Arabic condition (M ⫽
0.31) than in the Hebrew condition (M ⫽ 0.12), t(122) ⫽ 2.92, p ⬍
.00, d ⫽ 0.53. The results indicate that among bicultural participants, matching the language (i.e., cultural mindset) and riddle
type facilitated riddle-solving.6 These results are consistent with
our hypothesis and with the pattern found in Study 1.
As expected, the results among monoculturals revealed a different pattern. Again, the performance in context-based riddles
was better in the Arabic condition (M ⫽ 0.26) than in the Hebrew
condition (M ⫽ 0.11), t(122) ⫽ 1.86, p ⫽ .04, d ⫽ 0.34. The
performance in rule-based riddles, however, was similar in the
Hebrew (M ⫽ 0.31) and Arabic conditions (M ⫽ 0.41), t(122) ⫽
1.12, ns. In sum, among monocultural participants, Hebrew attenuated performance in the context-based riddles but did not facilitate performance in rule-based problems. Thus, the impact of
Hebrew on monocultural participants is unclear. Further research
is needed to clarify the role of Hebrew for monocultural Arabs in
Israel.
The analysis also revealed a significant two-way interaction
between language and riddle type F(1, 122) ⫽ 7.85, p ⬍ .00, p2 ⫽
.06. This interaction is qualified by the three-way interaction
reported above. All other two-way interactions were not significant. There was no main effect for language or for subjective
biculturalism. There was a significant main effect for riddle type,
showing that, in general, participants performed better in the
rule-based than in the context-based riddles (M ⫽ 0.40 vs. M ⫽
0.21), F(1, 122) ⫽ 27.28, p ⬍ .00, p2 ⫽ 0.18. That is, in this study,
the rule-based riddles were somewhat easier than the contextbased riddles. This was not the case in Study 1 and may reflect, at
least in part, the omission of a relatively difficult rule-based riddle
(squares, see above). We will return to the issue of the difficulty of
the riddles below.
In sum, the results confirmed our theorizing that language prime
(Hebrew vs. Arabic) interacts with riddle type (rule-based vs.
context-based) and cultural identity (mono/biculturalism) in predicting success in riddle-solving. Using language as a cultural

prime provides several advantages. First, it allows investigating
cultural differences in a controlled experiment in which participants are randomly assigned to cultural conditions. Second, language is a natural, unobtrusive prime for culture, carrying a wide
range of meanings and linkages with multiple cultural factors, thus
providing ecological validity. This strength, however, may also be
a limitation, as priming language may elicit other factors in addition to cultural individualism versus collectivism. For example,
language proficiency is conceptualized as one of the factors of
biculturalism and therefore is associated with the cultural identity
of individuals (see review in Benet-Martínez & Haritatos, 2005;
Berry, 1990). Thus, in this research, the measure of subjective
biculturalism may be susceptible to the language prime.
Overall, Studies 1 and 2 showed the impact of culture as a whole
(e.g., the Arab culture). The findings, however, cannot clarify
which cultural factor elicits the differences in problem-solving, as
cultural groups (e.g., the Israeli vs. the Arab culture) differ on
many aspects from one another (e.g., social institutions, linguistic
characteristics of the language spoken). To further support our
theorizing that it is the cultural mindset of individualism versus
collectivism that is responsible for these differences, we conducted
an additional set of studies (Studies 3–7) in which we employed
cultural primes designed to prompt directly the individualistic
versus collectivistic mindsets.
As all cultures encompass elements of both individualism and
collectivism (e.g., Schwartz, 1999; Triandis, 1995), all people are
expected to acquire both individualistic and collectivistic mindsets,
at least to some extent (Oyserman, 2017). Each cultural mindset
can be activated by directing attention to situational cues conveying a congruent cultural load (see meta-analysis by Oyserman &
Lee, 2008). In Studies 3–5b, we conducted controlled experiments
using different primes for cultural mindset, focusing on various
elements of individualism versus collectivism. We predicted that
6
As a supplementary analysis, we added BII as a covariate to the
ANOVA. As hypothesized, riddle type interacted with language in affecting performance, F(1, 73) ⫽ 14.64, p ⬍ .001, 2 ⫽ .17. The effect of the
BII measure and the interaction between BII and riddle type was insignificant, F(1, 73) ⫽ 0.01 and 0.46, respectively.
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the effect of the interaction between cultural mindset and problem
type would be robust across primes.
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Study 3
Study 3 investigated how focusing attention on the individual
versus the collective impacts problem-solving. The main distinction between individualistic and collectivistic mindsets lies in
defining the core unit in society as the individual or the group. In
individualism, the individual is the focus, encouraged to act independently and to distinguish him/herself from the group. In contrast, in collectivism, the focus of attention is directed at the group:
Individuals are viewed as an integral part of the group, encouraged
to strive toward the shared goals of the group (Hofstede, 1980;
Schwartz, 1999). In Study 3, we employed the “I–we” prime, one
of the most frequently used tasks to prime individualistic versus
collectivistic mindsets (Oyserman & Lee, 2008). This is a verbal
exercise designed to direct participants’ attention either to the
individual or to the group using words with individualistic or
collectivistic semantic content (e.g., “I,” “me,” “my” for individualistic and “we,” “us,” “our” for collectivistic). We hypothesized
that a primed cultural mindset interacts with riddle type in predicting success in riddle-solving, such that participants perform
better in solving rule-based riddles after exposure to words emphasizing the individual (“I” priming condition) than to words
emphasizing the group (“We” priming condition). The opposite
pattern is predicted for context-based riddles.

Method
Participants and procedure. The participants were 171 Jewish Israeli7 undergraduates (37.4% female, age 19 –30, M ⫽
23.31), all native Hebrew speakers,8 who completed the experimental task in Hebrew and received course credit. Participation
was voluntary and anonymous. The participants were randomly
assigned to one of four experimental conditions in a 2 (Cultural
Prime: “I” vs. “we”) ⫻ 2 (Riddle Type: “rule-based” vs. “contextbased”) between-subjects factorial design. Following the priming
task, the participants were asked to solve either a rule-based or a
context-based riddle. Finally, they were presented with several
background questions.
Measures.
Cultural prime. We used an adaptation of the scrambled sentence priming task (introduced by Srull & Wyer, 1979). The
participants engaged in a 20-item task. Each item included five
words, four of which can be arranged to create a meaningful
sentence. To prime the individualistic mindset, we used words
such as “I,” “my,” “different,” “unique” (e.g., “the I walk sunset
watch,” “bigger is warm my house”). To prime the collectivistic
mindset, we used words such as “we,” “our,” “similar,” “usual”
(e.g., “the we walk sunset watch,” “are similar warm our houses”).
In choosing the target words for the priming task we relied on past
studies (see Oyserman & Lee, 2008, for review and meta-analysis
on priming individualism vs. collectivism).
Pretesting the cultural prime. We conducted a separate pilot
study to verify that the “I–we” priming task leads participants to
employ an individualistic mindset (in the “I” condition) or a
collectivistic one (in the “we” condition). We investigated the
impact of the “I–we” manipulation on a prominent manifestation
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of cultural individualism versus collectivism: self-construal of
independence versus interdependence (Markus & Kitayama,
1991). A sample of 52 undergraduates at an Israeli university (76%
female, age 17–31, M ⫽ 21.81) performed the cultural-priming
task (“I” or “we”) and then completed the Twenty-Statement Test
(TST; Kuhn & McPartland, 1954), which is often used to measure
self-construal (see review in Cross, Hardin, & Gercek-Swing,
2011). The participants were instructed to answer the question
“Who am I?” by filling in 20 blank lines beginning with the
preamble “I am ____.” We expected the participants in the “I”
priming condition to provide more independent (e.g., “I am good
in math”) and less interdependent (e.g., “I am a student”) statements than those in the “we” priming condition.
Two coders, unaware of the priming condition, classified the
participants’ statements as independent, interdependent, or other.
We utilized a coding system distinguishing between social (i.e.,
interdependent) and nonsocial (i.e., dependent) statements that has
frequently been used in previous research (Cousins, 1989; Gardner, Gabriel, & Lee, 1999; Rhee, Uleman, Lee, & Roman, 1995).
The interrater reliabilities were high for all participants’ answers
(Cohen’s kappa results ranged from .81 to 1.00, with an average of
.92). The first coder’s classification was used in the analysis. An
index was calculated as the number of independent statements
minus the number of interdependent statements. The findings
yielded the predicted difference across conditions: M ⫽ 4.92
versus 2, for the “I” versus “we” conditions, respectively, t(50) ⫽
2.23, p ⫽ .02, d ⫽ 0.63.
Riddles. The participants were presented with either the
squares (rule-based) or the fish (context-based) riddle (see
Appendixes A and B), depending on the condition to which they
were assigned. The success rate of both riddles was higher than
the cut-off criterion of 10% (13.4% for the rule-based riddle and
62.9% for the context-based riddle).

Results and Discussion
To test the probability of successfully answering the riddles, we
conducted a logistic regression with cultural prime (⫺1 ⫽ “I,” 1 ⫽
“we”), riddle type (⫺1 ⫽ “rule-based,” 1 ⫽ “context-based”), and
the interaction term as independent variables, and success in
riddle-solving (0 ⫽ failure, 1 ⫽ success) as the dependent variable.
As predicted, the results indicated a significant interaction between
cultural prime and riddle type, B ⫽ 0.59, Wald ⫽ 6.53, p ⫽ .01,
OR ⫽ 1.81 (see Figure 4). That is, more participants in the
individualistic (“I”) mindset condition than in the collectivistic
(“we”) mindset condition successfully solved the rule-based riddle
(20.9% vs. 5.1%, B ⫽ ⫺0.79, Wald ⫽ 3.78, p ⫽ .05, OR ⫽ 0.45).
The opposite pattern emerged for the context-based riddle, where
more participants in the collectivistic (“we”) mindset condition
than in the individualistic (“I”) mindset condition successfully
solved it (71.7% vs. 53.5%). However, the effect was only marginally significant (B ⫽ 0.40, Wald ⫽ 3.12, p ⫽ .08, OR ⫽ 1.49).
The results yielded no main effect for cultural prime
(B ⫽ ⫺0.20, Wald ⫽ 0.73, ns) and an unexpected significant main
effect for riddle type (B ⫽ 1.33, Wald ⫽ 32.57, p ⫽ .01, OR ⫽
7

The samples in Studies 3–7 did not include ultra-Orthodox Jews.
Eight students who reported a native language other than Hebrew were
not included in the sample and analyses.
8
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Figure 4. Means of correct answers: “I” (individualistic mindset) versus “we” (collectivistic mindset) conditions.

3.78): only 13.4% of participants solved the rule-based riddle,
whereas 62.9% solved the context-based riddle. This main effect
indicated that the rule-based riddle used in this study (squares) was
more difficult than the context-based one (Fish). Considering the
findings of Studies 1–3 together, there is no consistent difference
in difficulty between the two riddle types.
In sum, the findings of Study 3 support our hypothesis, indicating that for solving rule-based riddles, directing participants’ attention to the individual (“I” priming condition) resulted in better
performance than directing participants’ attention to the group
(“we” priming condition). The opposite pattern emerged for
context-based riddles. Study 4 primes individualism versus collectivism by focusing on the sense of being independent from the
group versus being interdependent within the group.

Study 4
Research has postulated that people from Western (highly individualistic) cultures tend to construe themselves as independent,
whereas people from East Asian (highly collectivistic) cultures are
inclined to construe themselves as interdependent (Markus &
Kitayama, 1991, 1998, 2003). In spite of the cultural tendency
toward independent versus interdependent representation of the
self, individuals from any culture can assume both representations,
depending on the situational cues to which they are exposed at the
moment of judgment (Gardner et al., 1999; A. Y. Lee, Aaker, &
Gardner, 2000). Thus, for example, European Americans who
were primed to think of their social identity (interdependent representation of the self) attributed greater importance to social
values such as belongingness, friendships, and family safety compared with those primed to think of their personal identity (independent representation of the self; Gardner et al., 1999).
To activate independence versus interdependence in this study,
we developed a new priming task. Building on the idea that
concrete physical experiences often shape the meaning of abstract
concepts (Ackerman, Nocera, & Bargh, 2010; S. W. S. Lee &
Schwarz, 2010; Sweetser, 1990; Williams & Bargh, 2008), we
sought a physical experience that mimics the sense of feeling
independence versus interdependence. Specifically, we focused on
experiencing separation versus connection, a key element in distinguishing individualism versus collectivisim (Oyserman et al.,

2009; Schwartz, 1999). For this purpose, we utilized the Hebrew
sign-language alphabet, with signs formed by a single, separate
finger used to create a physical experience of feeling independent,
whereas signs formed by at least three entwined fingers used to
create a physical experience of feeling connected and interdependent (see Appendix C). We predicted that solving rule-based and
context-based riddles would be affected by physically experiencing independence versus interdependence. Thus, we hypothesized
that the primed cultural mindset interacts with riddle type in
predicting success in riddle-solving, so that participants perform
better in solving rule-based riddles after physically experiencing
independence (“single-finger” priming condition) than interdependence (“entwined-fingers” priming condition). The opposite pattern was predicted for context-based riddles.

Method
Participants and procedure. The participants were 117 undergraduates at an Israeli university (48.7% female, age 18 –37,
M ⫽ 23.9) who received course credit. Participation was voluntary
and anonymous. The participants were randomly assigned to one
of four experimental conditions in a 2 (Cultural Prime: “singlefinger” vs. “entwined-fingers”) ⫻ 2 (Riddle Type: “rule-based” vs.
“context-based”) between-participants factorial design. Following
the priming task, the participants were asked to solve either a
rule-based or a context-based riddle. They then completed two
scales as fillers. Finally, they performed a memory test in which
they were asked to identify the words they had practiced in sign
language. Twenty-five participants who failed to recognize more
than half of the signs were not included in further analysis (see
Footnote 7). Dropout rate was equivalent across cultural-prime
conditions (21% and 21.67% for the single-finger and the
entwined-fingers conditions, respectively, 2(1, N ⫽ 117) ⫽ 0.01,
ns). Including all 117 participants in the analysis yielded virtually
the same results.
Measures.
Cultural prime. All participants received a manual of the
Hebrew sign-language alphabet and were asked to physically
practice four words (i.e., moving their fingers to form the signs).
The experimenters made sure that the instructions were clear to the
participants and that the participants practiced the signs. In the
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individualistic “single-finger” condition, the participants practiced
words that included signs formed by a single finger. In the collectivistic “entwined-fingers” condition, the words consisted of signs
formed by at least three entwined fingers simultaneously (see
Appendix C). The length of the words was equivalent across
conditions, ranging from two to four letters. The meanings of the
words were neutral to the cultural dimension of autonomy–
embeddedness (e.g., hand, young goat, secret, and search).
Pretesting the cultural prime. This newly developed priming
task was validated in another research project (Arieli, Roccas, &
Sagiv, 2017), in which two studies investigated the effect of the
priming task on self-construal as independent versus interdependent. The first study included a sample of 108 Israeli undergraduates (68% female, age 18–49, M ⫽ 28.67) who performed the
cultural priming task (“single-finger” or “entwined-fingers”) and
then completed the TST (Kuhn & McPartland, 1954). We followed
the same procedure as in Study 3. Eighty-eight participants passed
the memory test and were included in the analysis. The interrater
reliabilities of the two independent coders were high for all participants’ answers (Cohen’s kappa results ranged from .86 to .95,
with an average of .92). As expected, the index of the number of
independent statements minus the number of interdependent statements was higher in the “single-finger” condition (M ⫽ 6.75) than
in the “entwined-fingers” condition (M ⫽ 1.46), t(86) ⫽ 3.95, p ⬍
.001, d ⫽ 0.85.
The second study included 97 Israeli undergraduates (71%
female, age 19 – 47, M ⫽ 26.7) who performed the cultural priming
task (“single-finger” or “entwined-fingers”) and then completed
the Inclusion of Other in the Self (IOS) scale (Schubert & Otten,
2002; Swann, Gómez, Seyle, Morales, & Huici, 2009). Eightyseven participants passed the memory test and were included in the
analysis. The IOS uses Venn-like diagrams to represent different
degrees of connection between the individual and the social group,
ranging from total separation between the circles to full overlap.
As expected, participants in the “entwined-fingers” condition reported greater self-group overlap than did the participants in the
“single-finger” condition (M ⫽ 4.53 vs. 4.00) t(85) ⫽ 2.16, p ⫽
.02, d ⫽ .47.
Riddles. The participants were presented with either the handshake riddle (rule-based) or the fish riddle (context-based; see
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Appendixes A and B), depending on the experimental condition to
which they were assigned. The success rate of both riddles was
higher than the cut-off criterion of 10% (66.7% for the rule-based
riddle and 70.2% for the context-based riddle).

Results and Discussion
We conducted a logistic regression in which success in
riddle-solving (0 ⫽ failure, 1 ⫽ success) was predicted by
cultural prime (⫺1 ⫽ “separation,” 1 ⫽ “connection”), riddle
type (⫺1 ⫽ “rule-based,” 1 ⫽ “context-based”), and the interaction term. As hypothesized, the results indicated a significant
interaction between cultural prime and riddle type, B ⫽ 0.64,
Wald ⫽ 7.20, p ⬍ .001, OR ⫽ 1.90 (see Figure 5). That is, more
participants in the individualistic (“single-finger”) mindset condition than in the collectivistic (“entwined-fingers”) mindset
condition successfully solved the rule-based riddle (82.6% vs.
50%, B ⫽ ⫺0.78, Wald ⫽ 5.01, p ⫽ .025, OR ⫽ 0.46). The
opposite pattern emerged for the context-based riddle, where
more participants in the collectivistic (“entwined-fingers”)
mindset condition than in the individualistic (“single-finger”)
mindset condition successfully solved it (80% vs. 59.1%). However, the effect was not significant (B ⫽ 0.51, Wald ⫽ 2.37, ns,
OR ⫽ 1.66). The analysis did not indicate a main effect of
cultural prime (B ⫽ ⫺0.13, Wald ⫽ 0.32, ns) or riddle type
(B ⫽ 0.05, Wald ⫽ 0.04, ns).
Our findings reveal that success in problem-solving is affected by physically experiencing independence versus interdependence. In this study, all participants were instructed to enact
the finger poses. Additional research is required to discern
whether viewing the signs rather than physically experiencing
them is enough to evoke the cultural-mindset prime. Overall,
the pattern of findings is consistent across Studies 1– 4. To
further generalize our investigation, Studies 5a and 5b distinguish between the inclination to focus on focal objects, associated with individualism, and the inclination to focus on the
contextual field and relationships between objects, associated
with collectivism (see reviews in Nisbett, 2003; Nisbett &
Masuda, 2003; Nisbett et al., 2001).

Figure 5. Means of correct answers: “single-finger” (individualistic mindset) versus “entwined-fingers”
(collectivistic mindset) conditions.
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Study 5a
The complexity of the environment in which we live influences
the deployment of visual attention to the context or to salient
objects (Chun, 2000). A study that measured the complexity (operationalized as the number of objects) of equivalent visual scenes
from the U.S. and Japan revealed that the American environment
included significantly fewer objects than the Japanese one (Miyamoto, Nisbett, & Masuda, 2006). The researchers concluded that
the less complex American surroundings allowed focusing on
focal objects and separating them from their context, whereas the
complex Japanese environment fostered focusing on the contextual
field and on relationships between objects embedded in it (Masuda
& Nisbett, 2006). We reasoned that these cross-cultural differences
go above and beyond the American and Japanese cultures, and
may be assumed to represent the social and physical surroundings
in individualistic versus collectivistic cultures.
Building on this literature, we developed a visual priming task
simulating the typical environment in cultures that emphasize
individualism versus collectivism. The picture priming the individualistic mindset consisted of relatively few noticeable objects,
thus directing participants to focus on the objects and separate
them from their background. In contrast, the picture priming the
collectivistic mindset consisted of many crowded objects, embedded in the context, thus directing participants to focus on the
contextual field and the connections between objects. We hypothesized that the primed cultural mindset interacts with the riddle
type in predicting success in riddle-solving, such that participants
perform better at solving rule-based riddles after being exposed to
a visual scene emphasizing separated objects (“separation” priming condition) than after being exposed to a visual scene emphasizing connected objects (“connection” priming condition). The
opposite pattern is predicted for context-based riddles.

Method
Participants and procedure. The participants were 138 undergraduates at an Israeli university (41.9% female, age 19 –30,
M ⫽ 24.15) who received course credit for their participation.
Participation was voluntary and anonymous. The data collection
combined several unrelated studies. The last part included our
tasks. The participants were randomly assigned to one of four
experimental conditions in a 2 (Cultural Prime: “separation” vs.
“connection”) ⫻ 2 (Riddle Type: “rule-based” vs. “contextbased”) between-participants factorial design. Following the manipulation, the participants were given either a rule-based or a
context-based riddle to solve.
Measures.
Cultural prime. Each participant was presented with one of
two versions of a picture portraying people at the seashore. In the
“connection” condition, the picture included numerous objects
(individuals, animals, houses, vehicles, etc.) and was extremely
crowded, thus leading the viewer to concentrate on the context and
on groups of objects. While looking at the picture, participants
were asked to list three sets of related objects (e.g., a dog, a crab,
and a pelican are all animals). The picture for the “separation”
condition was created using Photoshop software, which allowed us
to erase many of the objects in the original crowded picture,
leaving relatively few objects. This version promoted concentrating on each object separately. While looking at this picture, the

participants were asked to list six different objects that appeared in
the scene (e.g., a child, a starfish, a pelican). Both pictures were
printed in color on postcards (10 cm ⫻ 15 cm) and attached to the
top of an A4 page given to the participants.
Pretesting the cultural prime. We followed the same procedure as in Study 3. A sample of 50 undergraduates at an Israeli
university (56% female, age 20 – 46, M ⫽ 26.82) performed the
“separation” or the “connection” priming task and then completed
the TST. The interrater reliabilities of the two independent coders
were high for all participants’ answers (Cohen’s kappa results
ranged from .82 to 1.00, with an average of .94). As predicted, the
index of the number of independent statements minus the number
of interdependent statements was higher in the “separation” condition (M ⫽ 3.64) than in the “connection” condition (M ⫽ 1.32),
t(48) ⫽ 1.70, p ⫽ .05, d ⫽ 0.49.
Riddles. The participants were asked to solve either the hats
(rule-based) or the soul (context-based) riddle (see Appendixes A
and B), depending on the experimental condition to which they
were assigned. The success rate of both riddles was higher than the
cut-off criterion of 10% (67.9% for the rule-based riddle and
71.9% for the context-based riddle).

Results and Discussion
We conducted a logistic regression with cultural prime (⫺1 ⫽
“separation,” 1 ⫽ “connection”), riddle type (⫺1 ⫽ “rule-based,”
1 ⫽ “context-based”), and the interaction term as the independent
variables, and success in riddle-solving (0 ⫽ failure, 1 ⫽ success)
as the dependent variable. The analysis yielded a significant interaction between cultural prime and riddle type, B ⫽ 0.59, Wald ⫽
8.52, p ⬍ .001, OR ⫽ 1.80 (see Figure 6). Thus, as hypothesized,
more participants in the individualistic (“separation”) mindset condition than in the collectivistic (“connection”) mindset condition
successfully solved the rule-based riddle (80.5% vs. 55%), but the
effect was only marginally significant, B ⫽ ⫺0.491, Wald ⫽ 3.16,
p ⫽ .075, OR ⫽ .61. The opposite pattern emerged for the
context-based riddle, where more participants in the collectivistic
(“connection”) mindset condition than in the individualistic (“separation”) mindset condition successfully solved it, 82.8% versus
60.7%, B ⫽ 0.68, Wald ⫽ 5.46, p ⫽ .02, OR ⫽ 1.98. There was
no main effect of cultural prime (B ⫽ ⫺0.02, Wald ⫽ 0.01, ns) or
riddle type (B ⫽ 0.10, Wald ⫽ 0.23, ns).

Study 5b
To test the robustness of our findings across cultural groups, we
replicated Study 5a among students in a Canadian university from
diverse cultural backgrounds.

Method
Participants and procedure. The participants were 215 Canadian undergraduates (54% female, age 18 – 40, M ⫽ 22.94). The
sample was culturally diverse: 38% of participants were born in
Canada, whereas the rest were first-generation immigrants and
foreign students from 31 countries. The participants received a
chocolate bar for their participation. The experimental design was
the same as in Study 5a.
Measures. The participants were asked to solve either the
handshakes (rule-based) or the fish (context-based) riddle (see
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Figure 6. Means of correct answers in the Israeli sample (Study 5a): “separation” (individualistic mindset)
versus “connection” (collectivistic mindset) conditions.

Appendixes A and B), depending on the experimental condition to
which they were assigned. The success rate of both riddles was
higher than the cut-off 10% (18.7% for the rule-based riddle and
19.4% for the context-based riddle).

Results and Discussion
We conducted a logistic regression in which success in riddlesolving (0 ⫽ failure, 1 ⫽ success) was predicted by cultural prime
(⫺1 ⫽ “separation,” 1 ⫽ “connection”), riddle type (⫺1 ⫽ “rulebased,” 1 ⫽ “context-based”), and the interaction term. The findings revealed a significant interaction between cultural prime and
riddle type, B ⫽ 0.391, Wald ⫽ 4.59, p ⫽ .03, OR ⫽ 1.48 (see
Figure 7). Thus, as hypothesized, more participants in the individualistic (“separation”) mindset condition than in the collectivistic
(“connection”) mindset condition successfully solved the rulebased riddle (25.9% vs. 11.3%), but the effect was only marginally
significant, B ⫽ ⫺0.50, Wald ⫽ 3.57, p ⫽ .059, OR ⫽ 0.60. The
opposite pattern emerged for the context-based riddle, although the
effect was not significant (23.6% vs. 15.1%, for the collectivistic
and the individualistic mindset, respectively, B ⫽ 0.277, Wald ⫽
1.24, ns, OR ⫽ 1.32). There was no main effect of cultural prime

(B ⫽ ⫺0.11, Wald ⫽ 0.39, ns) or riddle type (B ⫽ 0.05, Wald ⫽
0.08, ns).
Overall, Studies 3–5b have supported our hypothesis indicating
that cultural prime interacts with riddle type in affecting performance in riddle-solving. The experimental design employed in
Studies 3–5b allowed testing the effect of cultural prime on only
two riddles (one from each type) per study. To cross-validate our
findings, we conducted additional larger-scale study, aiming to
show that the specific riddles used in the study only instantiate the
general category of rule- or context-based problems.

Study 6
This study aims at strengthening the validity of the classification
of riddles as rule-based versus context-based by enlarging the pool
of riddles that was used in Studies 1–5b, and by treating the
depended variable as a random factor.

Method
Participants and procedure. The participants were 382 Jewish Israeli undergraduates at an Israeli university (53.1% female,

Figure 7. Means of correct answers in the Canadian sample (Study 5b): “separation” (individualistic mindset)
versus “connection” (collectivistic mindset) conditions.
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age 18 –59, M ⫽ 24.98). They completed the experimental task in
Hebrew and received course credit or a small compensation (chocolate bar and an invitation to participate in a lottery with the
likelihood of 1:100 to win the equivalent of US$75). Participation
was voluntary and anonymous. The participants were randomly
assigned to a 2 (Cultural Prime: “I” vs. “We”) ⫻ 2 (Riddle Type:
“rule-based” vs. “context-based”) between-participants factorial
design. For each riddle-type condition, we had a pool of four
riddles (see Appendix A: Riddles 4 –7 for the rule-based condition
and Riddles 12–15 for the context-based condition). The participants were randomly presented with one of four riddles. In sum, all
participants performed a priming task followed by one riddle, and
then they answered several background questions.
Measures.
Cultural prime. We used the scrambled-sentence (“I–we”)
priming task as in Study 3 to activate individualistic versus collectivistic mindset.
Riddles. Aiming to enlarge our sample of riddles, we reviewed
riddles on websites that specialize in insight riddles. Only riddles
that were ranked as “difficult” and that did not require any prior
knowledge or expertise were considered. Additionally, nonverbal
riddles and riddles longer than 200 words were excluded from the
pool. Then the two authors followed the classification criteria
presented in the introduction, and independently classified the
riddles as rule-based, context-based, or none. Only riddles that
were classified by both authors as either rule-based or contextbased left in the pool. Two pilot studies were conducted to assess
the level of difficulty of riddles sampled from this pool. Each pilot
tested different sets of riddles. In the first pilot 80 undergraduates
in an Israeli university (71.2% females, age 20 –55, M ⫽ 31.75)
were asked to solve seven riddles in a random order. In the second
pilot 94 participants in an Israeli online panel (64.8% females, age
18 –35, M ⫽ 26.25) were asked to solve six riddles in a random
order. Based on the results, we excluded four riddles that were
very difficult to solve (i.e., the success rate was lower than 10%).
From this pool we sampled four rule-based and four context-based
riddles for the current experiment (Riddles 4 –7 and 12–15 in
Appendix A).
The participants in Study 6 were presented with either a rulebased or a context-based riddle, depending on the riddle-type
condition to which they were assigned. The specific riddle was

raffled from the pool of four riddles. The success rate of all eight
riddles was higher than the cut-off criterion of 10% (12%–33% for
the rule-based riddle and 26%– 65% for the context-based riddle).

Results and Discussion
To test the probability of successfully answering the riddles, we
conducted a logistic regression with cultural prime (⫺1 ⫽ “I,” 1 ⫽
“we”), riddle type (⫺1 ⫽ “rule-based,” 1 ⫽ “context-based”), and
the interaction term as independent variables, and success in
riddle-solving (0 ⫽ failure, 1 ⫽ success) as the dependent variable.
As predicted, the results indicated a significant interaction between
cultural prime and riddle type, B ⫽ 0.33, Wald ⫽ 8.03, p ⫽ .005,
OR ⫽ 1.39 (see Figure 8). That is, more participants in the
individualistic (“I”) mindset condition than in the collectivistic
(“we”) mindset condition successfully solved the rule-based riddle
(28.9% vs. 16.8%, B ⫽ ⫺0.35, Wald ⫽ 3.85, p ⫽ .05, OR ⫽ 0.71).
The opposite pattern emerged for the context-based riddle, where
more participants in the collectivistic (“we”) mindset condition
than in the individualistic (“I”) mindset condition successfully
solved it (47.8% vs. 33%, B ⫽ 0.31, Wald ⫽ 4.27, p ⫽ .04, OR ⫽
1.36).
The results yielded no main effect for cultural prime
(B ⫽ ⫺0.20, Wald ⫽ 0.27, ns) and an unexpected significant main
effect for riddle type (B ⫽ .425, Wald ⫽ 13.46, p ⬍ .001, OR ⫽
1.53): only 22.9% of participants solved the rule-based riddle,
whereas 40% solved the context-based riddle. This main effect
indicated that on average the rule-based riddles sampled in this
study were more difficult than the context-based ones.

Meta-Analysis
The results of Studies 3– 6 consistently indicated that the interaction between riddle type and cultural prime significantly affected
performance in riddle-solving. The simple effects comparing the
impact of the cultural prime on each one of the riddle types, while
consistent in the hypothesized direction, varied in the level of
significance (five simple effects significant at a two-tailed level,
three simple effects significant at a one-tailed level, or two-tailed
marginal, and two nonsignificant simple effects). To test for the
robustness of the simple effects, we conducted a meta-analysis

Figure 8. Means of correct answers (Study 6): “I” (individualistic mindset) versus “we” (collectivistic mindset)
conditions.
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thinking in order to identify relationships. Research shows that
building on gut feelings and associative thinking facilitates performance in the RAT, whereas employing an analytic approach
attenuates performance (Aiello, Jarosz, Cushen, & Wiley, 2012).
The RAT meets our criteria for context-based problems (page 4
above): (a) it focuses attention on a common context rather than on
a single object; (b) it requires capturing similarities and associations rather than identifying rules; and (c) it calls for employing
holistic rather than analytic logic. We therefore hypothesized that
priming the cultural mindset of collectivism (“we” priming condition) would increase performance in the RAT, whereas priming
the cultural mindset of individualism (“I” priming condition)
would decrease performance in the RAT.
The experimental design employed in Studies 3–5b included
two mindset conditions, each priming a different cultural mindset.
The design did not include a control condition of “no cultural
prime.” Without a control condition, the results and conclusions
could point only to relative rather than absolute differences between the experimental conditions. Thus, this design does not
allow concluding if the cultural primes improved or attenuated
performance compared with a baseline (no-prime condition). In
this study, we aimed to address this issue by including a control
condition. However, developing an adequate control condition is
challenging. We further discuss this issue below.

aggregating the effects of each riddle type across studies. We
employed a random-effects analysis aiming to rule out three potential moderators: the particular priming tasks used in each study,
the particular riddles used, and the samples.
For rule-based riddles, the heterogeneity analysis showed that
the effects were not heterogeneous, Q(4) ⫽ 2.08, p ⫽ .72, indicating that a random-effects analysis should be employed. This
analysis revealed that the effect of priming cultural mindset (individualistic vs. collectivistic) on solving rule-based problems was
robust across studies, with the summary OR ⫽ 2.79, 95% CI [1.78,
4.37], Z ⫽ 4.46, p ⬍ .001. A sensitivity analysis (Table 2, columns
3– 6), in which we ran the meta-analysis procedure with each study
removed separately, indicated that the overall effect of priming
cultural mindset is not confined to any single study. The effects for
the context-based riddles were, again, not heterogeneous, Q(4) ⫽
0.88, p ⫽ .93. A random-effects analysis revealed a robust effect
across studies, with the summary OR ⫽ 0.48, 95% CI [0.32, 0.71],
Z ⫽ ⫺3.66, p ⬍ .001. Again, a sensitivity analysis indicated that
the overall effect of priming cultural mindset is not confined to any
single study (see Table 2, columns 7–10). The results of the
meta-analysis thus indicate that the effects of priming an individualistic versus a collectivistic mindset on riddle-solving are robust
across priming tasks, riddles, and samples. These robust effects
show that the congruency between a cultural prime of individualism versus collectivism and problem type leads to successful
riddle-solving.
Taken together, Studies 1– 6 demonstrate the effect of cultural
mindset, chronic or primed, on performance in problem-solving
tasks. In all the studies, we used riddles that can be classified as
calling for either rule-based or context-based thinking. Study 7
aims at cross-validating the effect of cultural mindset on problemsolving patterns by investigating different context-based, problemsolving tasks. For that aim, we used the Remote Associates Test
(RAT, Mednick, 1962). Another goal of this study was to include
a culturally neutral control condition, aiming to deepen our understanding of the effect evoked by the individualism versus collectivism primes.

Method
Participants and procedure. The participants were 147 Jewish Israeli undergraduates at an Israeli university (51% female, age
18 –54, M ⫽ 28.54), all native Hebrew speakers. They completed
the experimental task and received course credit. Participation was
voluntary and anonymous. The participants were randomly assigned to one of four experimental conditions (see below). Following the priming task, the participants were presented with 10
RAT items. Finally, they were asked to respond to several background questions.
Measures.
Cultural prime. We used the scrambled-sentence (“I–we”)
priming task as in Study 3 to activate individualistic and collectivistic mindsets.
Control conditions. The “I–we” priming task is designed to
elicit the cultural mindset of individualism versus collectivism. In
addition, however, it creates some cognitive load that may increase
the difficulty of solving the problem. The two cultural experimen-

Study 7
RAT (Mednick, 1962) is a widely known task in the literature,
often used to measure creative problem-solving (e.g., Leung et al.,
2012; Miron-Spektor, Gino, & Argote, 2011; Roskes, De Dreu, &
Nijstad, 2012). The task was developed to prompt associative

Table 2
Meta-Analyses: Results of Sensitivity Analyses (With Each Study Removed)
Rule-based riddles

Context-based riddles

Effect with study removed
Study

Cultural priming

3
I vs. we
4
Single vs. entwined fingers
5a
Separation vs. connection
5b
Separation vs. connection
6
I vs. we
OR across studies

Odds
ratio (OR)

95% Confidence
interval

Z score

2.66
2.61
2.65
2.80
3.54
2.79

[1.66, 4.25]
[1.62, 4.21]
[1.60, 4.40]
[1.70, 4.61]
[1.96, 6.40]
[1.78, 4.37]

4.08
3.95
3.79
4.04
4.19
4.46

Effect with study removed
p-value ⬍

Odds
ratio (OR)

95% Confidence
interval

Z score

p-value ⬍

.00
.00
.00
.00
.00
.00

.48
.49
.50
.46
.44
.48

[.31, .76]
[.33, .75]
[.33, .76]
[.30, .71]
[.26, .74]
[.32, .71]

⫺3.21
⫺3.35
⫺3.25
⫺3.51
⫺3.06
⫺3.66

.00
.00
.00
.00
.00
.00
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tal conditions are equivalent in terms of difficulty, as they include
almost identical sentences that differ in focusing on an individual
(I) versus a group (we). Creating a suitable control condition,
requiring an equivalent cognitive load, is challenging. For example, introducing no prime may result in lower cognitive load that
would make solving the problem easier. Alternatively, using a
different set of scrambled sentences could create either an easier or
more difficult task. In this study, we chose to include both options
in the experiment. The first control condition did not include any
priming task, and the participants started the experiment with
performing the RAT. In the second control condition, the participants completed a culturally neutral version of the scrambledsentences task. In this version, the sentences focused on mundane
situations and did not include “I” or “we” pronouns (e.g., apples
grow on trees, the sun is shining every day, listening to classical
music is relaxing).
The RAT. Participants were asked to complete a Hebrew
version of the RAT that was originally translated by Nevo and
Levin (1978) and used by others (Goldstein, Revivo, Kreitler, &
Metuki, 2010; Miron-Spektor et al., 2011). The participants were
presented with 10 sets of three words (e.g., club, gown, mare), and
for each set they were asked to find a fourth word that associates
with all three words (e.g., night). The participants had 3 min to
perform the test (M ⫽ 1.40, SD ⫽ 1.54).

Results and Discussion
Figure 9 presents the mean performance of the four experimental conditions. As hypothesized, performance was best in the
collectivistic-mindset condition (M ⫽ 1.81, SD ⫽ 2.08) and worst
in the individualistic-mindset condition (M ⫽ 1.00, SD ⫽ 1.20),
t(70) ⫽ 2.014, p ⬍ .05, d ⫽ 0.34. The two control conditions fell
in between (no prime: M ⫽ 1.53, SD ⫽ 1.48; culturally neutral
prime: M ⫽ 1.23, SD ⫽ 1.18). Two contrast analyses assuming a
linear trend across the individualistic mindset, control (either noprime or culturally neutral prime), and collectivistic mindset conditions were significant, t(105) ⫽ 2.01, p ⬍ .04, d ⫽ 0.39;
t(108) ⫽ 2.23, p ⬍ .03, d ⫽ 0.43, respectively, for the no-prime
and the culturally neutral prime.
In sum, the findings of Study 7 support our hypothesis, indicating that a collectivistic mindset reinforces performance in the

RAT, whereas an individualistic mindset attenuates the performance. This study thus supports our hypothesis regarding the
effect of cultural mindset on performance in context-based problems.

General Discussion
In seven studies, our findings consistently supported our overarching hypothesis, showing that the likelihood of solving a problem is affected by the congruency between the problem in question
(the type of thinking that is required to solve the problem) and the
cultural mindset of individualism versus collectivism (the type of
thinking activated by the cultural orientation).
In the first two studies, we investigated the impact of culture,
focusing on cultural groups that differ on individualism versus
collectivism. Study 1 compared three cultural groups that vary in
their emphasis on individualism versus collectivism. As hypothesized, the individualistic Jewish Americans performed better on
the rule-based problems than on the context-based problems. Conversely, the collectivistic cultural groups, Arabs and ultraOrthodox Jews in Israel, performed better on the context-based
problems than on the rule-based problems. These findings are
consistent with the notion that the ingrained cultural mindset of
individuals influences their performance in problem-solving. In
Study 2, we replicated these cultural differences in an experiment
among multiculturals using language as a cultural prime. We
focused on multiculturals (Arab citizens in Israel) who were exposed to two cultures, one collectivistic and one individualistic,
and who are fluent in the languages spoken in both cultures
(Arabic and Hebrew). As expected among bicultural participants
(i.e., those who identify with both the Arab and the Israeli culture),
Hebrew facilitated performance in rule-based riddles, and Arabic
facilitated performance in context-based problems.
In Studies 3–7 we primed the cultural mindset of individualism
versus collectivism among individuals from the same cultural
group. The priming tasks employed in these studies focused on
different manifestations of the cultural dimension. Studies 3, 6, and
7 investigated the effect of directing attention to the individual or
to the group; Study 4 physically simulated the sense of being
independent from the group versus interdependent within the
group; and finally, Studies 5a– b manipulated context dependency
by directing attention to focal objects versus to the context. The
consistent effect across studies indicates that priming a cultural
mindset of individualism versus collectivism recreates the
problem-solving patterns found between cultural groups (Study 1).
In Studies 1– 6, we operationalized rule-based and contextbased problems similarly, focusing on riddles that do not require
any previous knowledge. Together these studies investigated seven
rule-based and seven context-based riddles. The results support our
theorizing and show that the effect of cultural mindset on performance in riddle-solving goes beyond a specific riddle. Study 7
further supported our theorizing using another form of contextbased problems (i.e., the RAT).

Cultural Primes: Strengths, Limitations, and
Future Research
Figure 9. Performance in the RAT across conditions: “I” (individualistic
mindset), no-prime, culturally neutral prime, and “we” (collectivistic mindset).

Studies 2– 6 show how cultural cues in the environment recreate
differences between cultural groups that vary on individualism
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versus collectivism, as documented in Study 1. In Study 2, the
cultural knowledge of two specific groups was primed using a
natural cultural symbol (language). This type of prime requires a
close and intense involvement in the cultural group studied (Hong,
2009). For example, merely speaking Hebrew is not enough to
prompt the mindset associated with the Israeli culture for Arab
citizens in Israel. As expected, language served as a cultural prime
among bicultural participants (those who identify with both the
Israeli and the Arab cultures), but not among monoculturals
(those who identify mainly with the Arab culture). Such a symbolic prime activates the entire configuration of cultural knowledge (Hong, 2009). It does not allow, however, untangling the
general effect of culture and associating the differences in performance directly to a specific cultural factor, such as the cultural
dimension of individualism versus collectivism. The priming tasks
used in Studies 3–7 directly focus on individualism versus collectivism. Unlike the symbolic prime, they are not grounded in a
specific cultural context (e.g., the Arab or the Israeli culture). They
are targeted at activating basic manifestations of individualism
versus collectivism (e.g., focusing on the individual vs. the group,
experiencing independence vs. interdependence, focusing on objects vs. context). They thus allow direct investigation of the
influence of individualism versus collectivism on problemsolving.
The priming tasks used in Studies 3–7 are subtle, requiring
minimal effort. In today’s global world, people encounter multiple
cultural cues—at work, with their family and friends, or through
mass media and social media. Whereas some of the cultural cues
are salient (e.g., dining in a Chinese restaurant), others are subtle
and embedded in the context (e.g., the choice of words in an
e-mail). Our findings reveal the power of these subtle, sometimes
undetected, cultural cues to change the accessibility of the cultural
mindset that people employ at any given moment. In the present
research, the primes for cultural mindsets affected performance in
problem-solving by matching or not matching the type of problem
(e.g., rule-based problems) with the type of thinking required to
best solve it (e.g., analytic thinking). We reason that similar cues
can be deliberately placed in real-life settings to facilitate problemsolving. Future research could consider how to effectively integrate these kinds of priming tasks in various fields, including
educational systems, training programs, and business organizations.
In Studies 3, 6, and 7 we used a well-established cultural prime
(the “I–we” prime). In Studies 4 –5b we introduced two novel
priming manipulations. Finding consistent patterns across manipulations points to the robustness of our findings. Future research
could also set the boundaries of priming cultural mindset. Thus, for
example, the new priming task in Study 4 (utilizing sign language)
requires further investigation. The design does not clarify whether
eliciting cultural mindset requires physical engagement or merely
exposure to the signs (e.g., seeing someone practicing the signs, or
a picture of the sign). Additionally, the priming task was composed
of words that are not related to individualism versus collectivism.
Future research could further examine what happens if the content
of the words changes.
The samples studied may also make a difference. In Studies 3–7,
we primed an individualistic/collectivistic cultural mindset among
members of cultural groups that endorse both individualism and
collectivism, albeit to different extents (Israelis, Studies 3–5a and
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6 –7, and Canadians, Study 5b). The CSC theory predicts that
individuals will be able to shift from one mindset to another as
long as the priming brings to mind knowledge they already have
(Oyserman, 2016). Thus, these primes may not be as effective in
cultural groups that strongly emphasize individualism or collectivism in which cultural members have only minimal exposure to
the opposing cultural orientation. Moreover, other cultural aspects
may constrain the impact of these cultural primes for assuming
individualistic versus collectivistic mindsets. For example, cultural
tightness versus looseness, which distinguishes among cultures
that enforce rigid social norms and those that have looser expectations (Gelfand, Nishii, & Raver, 2006; Gelfand et al., 2011), may
influence the effectiveness of these cultural primes. Tight cultures
provide their members with strong situations that present explicit
cues and expectations regarding how to act. In contrast, loose
cultures provide weaker situations in which multiple ways of
conduct are acceptable. Consequently, implicit primes for cultural
mindsets may be more effective in loose cultures than in tight
cultures.

Individualism Versus Collectivism and Analytic Versus
Holistic Thinking
The current investigation joins the line of research that studies
the impact of individualism versus collectivism on cognitive performance. Past research has typically investigated specific cognitive manifestations of analytic versus holistic cognition, such as
context dependency (e.g., Kitayama et al., 2003; Kühnen & Haberstroh, 2004; Kühnen & Oyserman, 2002), attribution (e.g., Hong
et al., 2000), focusing on norms versus personal attributes in
justifying decision-making (e.g., Ybarra & Trafimow, 1998), preference for middle-way choices (e.g., Briley & Wyer, 2001), or
employing a decontextualized thinking process (e.g., Oyserman et
al., 2009). Advancing this research, we focused on problemsolving tasks, which require higher-order thinking. The classification of problems considered multiple procedures distinguishing
between analytic versus holistic thinking, including the focus of
attention (object vs. context), the underlying process (looking for
rules vs. similarities and links), and the type of inference drawn
(employing analytic vs. holistic logic). The difference between the
two types of problems is not in their structure, as they both
incorporate objects and contextual cues, but in the thinking process
that is likely to lead to a successful problem-solving. Thus, for
example, solving a rule-based problem is more likely when focusing on prominent objects, analyzing their characteristics, and identifying a rule or a method that would untangle the problem. In
contrast, focusing on the context and applying more holistic and
associative thinking would not lead to successfully solving such
problems.
This research included controlled experiments, which allowed
us to investigate the influence of culture on problem-solving.
Problem-solving in real-life settings may be affected by multiple
factors, including past experience, previous knowledge, quality of
training, effort invested, and more. Thus, it is impossible to tease
apart the impact of culture on performance. Consider the case of
school-level mathematics, which requires analytic logic. Basic
math problems typically require students to employ rules and
methods that were previously acquired through the learning process. Thus, it is impossible to tease apart the action of identifying
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the rule from practicing previous knowledge. In our research, we
focused on problems that do not build on previous knowledge, thus
allowing investigation of the effect of cultural mindset on performance in rule-based problems.
Our consistent findings shed light on the link between cultural individualism versus collectivism and problem-solving.
They do not address, however, the process through which this
link is established. Past research discussed potential mechanisms (e.g., Nisbett et al., 2001) but did not examine them
empirically. Future research is required to reveal the underlying
mechanisms through which individualism versus collectivism
influences cognitive performance, in general, and problemsolving, in particular.
Future research could also delve deeper into the differences
between rule-based versus context-based riddles. For example, the
quantitative synopsis documented in Table 2 unexpectedly revealed an intriguing pattern: The effects of the cultural mindsets
were somewhat stronger for rule-based riddles than for contextbased riddles. Additional investigation is needed to clarify if this
pattern is robust across other problem-solving tasks as well as
other cultural groups, and to identify factors that may account for
it. Thus, research could consider additional factors that may interact with cultural mindset in affecting performance, such as the time
invested in riddle-solving or the subjective assessment of the task
as interesting, fun, or irritating.

Beyond Western and East Asian Cultures
Past research on culture and cognition has often focused on the
differences between the American and East Asian cultures (e.g.,
Kitayama, Park, Sevincer, Karasawa, & Uskul, 2009; Nisbett,
2003; Oyserman et al., 2002). Consequently, the differences documented were frequently explained in terms of the histories of East
Asia and the U.S. (e.g., Nisbett, 2003; Nisbett et al., 2001). In this
research, we investigated non-Asian collectivistic cultures with
markedly different origins and geopolitical history (e.g., Arabs and
ultra-Orthodox Jews in Israel). The findings indicate that, similar
to East Asians, individuals in these cultures are prone to think
holistically. Explaining the cognitive differences between Western
and East Asian cultures in terms of the cultural dimension of
individualism versus collectivism allows a broader interpretation
of these differences, beyond the impact of the Western and the East
Asian traditions.

Conclusions
Taken together, the set of studies included in this research
reveals that no cultural mindset is superior or inferior in
problem-solving. That is, the individualistic versus the collectivistic mindsets do not differ in how successfully they promote
problem-solving, but rather in the type of problem-solving they
encourage and facilitate. Moreover, priming a cultural mindset
can help match the problem with the type of thinking that is
likely to promote its solution, thereby improving performance.
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Appendix A
Riddles Used in Studies 1– 6
4.

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

Rule-Based Riddles
1.

Squares. How many squares are there inside the
big square (not including the big square itself)?

Birthday. Danny and Alon just become friends with
Ronit, and they want to know when her birthday is.
Ronit gives them a list of 10 possible dates:
May 15th, 16th, 19th, June 17th, 18th; July 14th, 16th;
August 14th, 15th, 17th.
Ronit then tells Danny and Alon separately the month
and the day of her birthday, respectively.
Danny: I don’t know when Ronit’s birthday is, but I
know that Alon doesn’t know either.
Alon: At first I didn’t know when Ronit’s birthday is,
but I know now.
Danny: Then I also know when Ronit’s birthday is.
When is Ronit’s birthday?

5.

2.

Handshakes. Every Saturday Dan and Danna invite their
friends to dinner (four married couples total, plus the
hosts). At the beginning of the evening everyone shakes
everyone else’s hand (except for one’s spouse). After a
few moments Dan asks everyone to stop the handshaking and tell him how many hands they had already
shaken. He got nine answers (from everyone but himself) that were all different from each other (0, 1, 2, 3,
4, 5, 6, 7, 8).
How many hands did Danna (Dan’s wife) shake? ___
(Hint: What must be the relationship between the person
who shook eight hands and the one who shook zero
hands?)

3.

Hats. There were five hats in a box. Three of them were
black and two were white. Three hats were picked
randomly and given to three people standing in line.
Each person could see only the hat(s) of the person(s) in
front of him. The person last in line said “I don’t know
what color my hat is.” The person in front of him said
“I don’t know what color my hat is.” What is the color
of the hat of the first person in line?

Traitors. In a military base, the soldiers were paired up
for a drill. Each pair included a paratrooper and an
artillery solider, and their success depends on their
loyalty to one another. During the drill the commanding
officer gathered all the paratroopers for an emergency
meeting and revealed that there are artillery soldiers that
are traitors, but he can’t disclose exactly who they are.
The officer gave each paratrooper a list with the names
of the traitors, excluding their partner, regardless of
whether he’s a traitor or not. Each paratrooper was to
read the list in their tent, without consulting with their
friends. Whoever discovers that his partner is a traitor
must shoot once in the air at midnight. The first two
nights were uneventful, with no shots fired. On the third
night shots were fired. How many artillery soldiers were
traitors? (How many shots were fired)?
(Hint: Think what would have happened during the first
night if there was only one traitor?)

6.

(Appendices continue)

Dance party. Thirty teenage boys and girls attended a
dancing party. Each girl was asked: “How many boys
did you dance with?” Each gave a different answer:
Yael danced with nine boys, Gali with 10 boys, Noga
with 11 boys, and so on until Shlomit—who danced
with all the boys. How many boys and how many girls
were at the party?
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7.

Burning the fuse. At your disposal are two fuses, each
with an hour-long safety delay, although they don’t burn
at the same speed. Using the fuses, how would you
measure 45 minutes without a clock, using only a
matchbox?

Yet golden treasure inside is hid. _________
(Riddles 8 –11: Tolkien, 1937)
12.

Rooster. Whose head holds a red crown,
Adorned in a lavish gown,
Tall and proud walking around,

Context-Based Riddles

Whose voice wakes from a slumber. _________

Who am I?
13.
8.

Fish. Alive without breath,

Buried uncovered by humankind,

As cold as death;
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Seeds. What is dead on the Earth and discarded,
Thriving in interment and continuing its legacy,

Never thirsty, ever drinking,

Emerging vigorously. _________

All in mail, never clinking. ________
14.
9.

Teeth. Thirty white horses on a red hill,

Hand. Often grasped with strength,
But in that shake, it rejoices,

First they champ,

You lend it to your friend but always keep it near,

Then they stamp,

Sometimes with might and others by sleight.

Then they stand still. ________
10.

15.

Soul. I cannot be felt, seen, or touched,

Ruling over its ivory castle,

Yet I can be found in everyone,

Rescuing many from pitfalls,

My existence is always in debate,

And tripping others into traps,

Yet I have my own style of music. ________
11.

Tongue. Oh, what is it that lies out of sight,

It can open doors or plan ploys

Egg. A box without hinges, key, or lid,

Deliberately or accidentally. _________

Appendix B
Pretesting the Classification of the Riddles
In these pretests we focused on six riddles (three rule-based and
three context-based). We asked 497 undergraduates at an Israeli
university (47% female, age 17– 63, M ⫽ 23.45) to solve one riddle,
either a rule-based one (see Appendix A: squares, n ⫽ 123; handshakes, n ⫽ 54; hats, n ⫽ 101) or a context-based one (fish, n ⫽ 104;
teeth, n ⫽ 53; soul, n ⫽ 62), and to explain in writing how they solved
the riddle. For each riddle, two coders, blind to the research goals,
classified the participants’ explanations. The coders were provided
with the definitions of rule-based and context-based reasoning (see the
Introduction) and were instructed to code the participants’ reasoning
as “rule-based,” “context-based,” or “hard to determine” (Appendix D
provides examples for each one of these categories). The inter-rater
reliability was satisfactory (Cohen’s kappa across riddles was .80).
Cases of disagreement were resolved by a third independent judge.
The results reflect the coding agreed upon by at least two of the three
coders (see the summary of the classification in Figure B1 below).

Consistent with our classification, the vast majority of participants who were presented with the rule-based riddles (88.8%)
provided explanations that were classified by the judges as reflecting rule-based reasoning. In contrast, the vast majority of participants who were presented with the context-based riddles (81.8%)
provided explanations that were classified as reflecting contextbased reasoning. The differences were significant, 2(2, N ⫽
497) ⫽ 363.87, p ⬍ .001, r ⫽ 0.85.
To further verify our classification of riddles, we collected more
data from two samples of external judges: experts and lay people.
In both, the judges were blind to our classification. The judges
completed an online survey in which they were presented with the
definitions of rule-based and context-based problems. They were
then asked to classify the six riddles as (a) rule-based, (b) contextbased, or (c) cannot be determined. The riddles were presented to
the judges in a random order.

(Appendices continue)
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Riddle classification: Summary of the classification of the participants’ explanations.

Expert Judges

Lay Judges

The expert judges were 18 researchers who study decisionmaking and/or problem-solving. The findings verified our classification (see Appendix E): Of the 54 responses regarding rulebased riddles (3 riddles ⫻ 18 judges), 51 (94.4%) were classified
as expected. Of the 54 responses regarding context-based riddles,
again 51 (94.4%) were classified as expected, 2(2, N ⫽ 107) ⫽
93.38, p ⬍ .00, r ⫽ 0.93. Each riddle was classified as expected by
at least 17 of the 18 judges (94.4%). Finally, no judge “incorrectly”
classified more than one riddle.

The sample included 38 students (age 24 –36, M ⫽ 28.13).
Again, the findings were consistent with our classification (Appendix F): Of 113 responses for rule-based riddles (3 ⫻ 38, one
missing), 101 (89.4%) were classified as expected; of 111 responses for context-based riddles (three missing) 98 (88.3%) were
classified as expected, 2(2, N ⫽ 224) ⫽ 149.31, p ⬍ .001, r ⫽
0.82. Looking at each riddle separately revealed a consistent
pattern: The riddles were classified as expected by 81.58% (hats)
to 94.59% (squares) of the judges.

(Appendices continue)
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Appendix C
Sign-Language Prime
signs used in the individualistic mindset condition are outlined
with a continuous bold line, whereas those used in the collectivistic mindset condition are outlined with a dashed bold
line.
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This priming task was constructed in Hebrew using the
Hebrew sign language. The participants were asked to use the
sign-language alphabet and to learn to sign four words. They
were encouraged to practice each word at least five times. The

(Appendices continue)
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Appendix D
Examples for the Coding Categories
Coding
Riddle type
Squares
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Handshakes
Hats

Rule-based
“The big square is 4⫻4, that is 16 squares.
There are 9 squares of 2 ⫻ 2, and 4 of
3 ⫻ 3 . . .”
“According to a rule I found—each couple
shook together the hands of 8 people.”
“The last one sees both of them. If both of
them had a white hat, he would have
known. Therefore, the possibilities are
black ⫹ white, and black ⫹ black. The
second one says that the first one has a
black hat, so he does not know the color
of his hat. The first one understands that
if both the second guy and he had a white
hat, the last one would have known the
color of his hat. Therefore, he must have
had a black hat.”

Fish

“Fish answers all the criteria.”

Teeth

“I recognized that the riddle describes a
process of eating.”
“I thought about different music styles, and
checked if they fit the other clues in the
riddles.”

Soul

Context-based

Hard to determine

Rule-based
“Small squares compile a bigger square.”

“You can divide it to many [pieces].”

“She is the hostess and therefore all the
guests shook her hand first.”
“I followed commonalities, because two
people had the same color. Maybe it is
an intuitive answer . . .”

“Ten people, each one of them
shakes hands with 8 people.”
“The last one is not sure about the
color of his hat because one is
white and one is black.”

Context-based
“This association came to my mind after
reading the riddle.”
“‘First they champ’ was the clue.”

“A flexible mail.”

“The answer just came to my mind after
reading the riddle.”

“I thought about it a lot.”
“I thought about it.”

Appendix E
Classification of Riddles by Experts
Riddle type
Experts’ classifications

Rule-based

Context-based

Rule-based
Context-based
Cannot determine
Total

51
2
1
54

1
51
2
54

(Appendices continue)
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Appendix F
Classification of Riddles by Student Sample (Representing Lay People)
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Riddle type
Students’ classifications

Rule-based

Context-based

Rule-based
Context-based
Cannot determine
Total

101
10
2
113

9
98
4
111
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