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The cultural context can regulate the ownership effect, thus affecting
learning performance and object memory. Previous studies have discussed
the influence of ownership effect on children’'s learning based on the
choosing and assigning ownership acquisition style. However, for Chinese
children growing up in an interdependent cultural context, it is unclear the
differences in the impact of ownership effects on learning performance
in the two ownership acquisition styles when intimate others are involved
in the learning process. In this study, an independent two-factor mixed
experimental design was adopted: 2 (ownership acquisition style: choosing
and assigning) x 3 (ownership condition: self, mother/friend/teacher, and
others). Each experiment recruited approximately eighty third-grade Chinese
students aged 7-9 years old. They were asked to place a series of pictures
of themselves, intimate others (mother, friend, or teacher), and strangers
in baskets according to color cues (assigning) or self-choice (choosing).
They then completed a free-recall task. A repeated-measures analysis of
variance was conducted on the correct free recall rate, and the results were
as follows: Performance under the chosen ownership acquisition style was
better than that under the assigned ownership acquisition style. There was
no significant difference between the learning performance in the condition
of mother and self-ownership, but both were higher than the learning
performance in the condition of others-ownership. Learning performance in the
self-ownership and friend-ownership conditions were significantly higher than
that in the others-ownership condition, and performance in the self-ownership
condition was significantly higher than that in the friends-ownership condition.
Performance in the self-ownership condition was significantly higher than
that in the teacher-ownership and others-ownership conditions, whereas the
performance in the teacher-ownership condition was not significantly different
from that in the others-ownership condition. Our findings showed that, for
Chinese children, mothers’ involvement in children’s learning performance
was just as beneficial as self-involvement in the ownership teaching situation.
Although learning performance in the condition of friend-involvement was not
as good as that for self-involvement, it can improve learning performance.
However, learning performance was the poorest in the teacher-involvement
condition. This research implicated ownership teaching as a teaching strategy
that should be widely disseminated in interdependent cultural contexts,
especially ownership teaching methods based on choosing. The simplicity,
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efficiency, and economy of its operation process will inspire educational
researchers to fully explore the potentially more valuable tools that may exist in
this "educational toolbox.” In addtion, it is necessary to fully leverage the roles of
family education and peer-assisted learning in Chinese children’s education. This
also indicates that in the process of educational reform and policy formulation
for Chinese children, the influence of culture should be fully considered.
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ownership effect, interdependent self, learning, Chinese children, memory

1 Introduction

The ownership effect refers to individuals giving preference
to self-owned items and perceiving them as more valuable
(Beggan, 1992). Research has shown that the learning and
memory performance is significantly better in the self-ownership
condition than in others-ownership condition through the
creation of ownership situations (Cunningham et al., 2008, 2011,
2013, 2018). In recent years, the ownership effect has received
considerable attention in many disciplines, including psychology,
management, economics, consumer behavior, and law. This effect
suggests that the human valuation of objects is not completely
rational (Kahneman, 2003) and may be biased according to the
perceiver’s attitude and feelings toward the object (Beggan, 1992).
Cunningham et al. (2018) were the first to apply the ownership
effect to educational activities. Through two experiments, they
examined how creating an ownership teaching context during the
teaching process could enhance children’s learning performance
by inducing the ownership effect. In Experiment 1, children aged
7-9 and the experimenter were required to take turns choosing
from among nine cards (new graphics composed of meaningless
syllables and a line segment) for their shopping carts. After
choosing, the children’s shopping carts contained three cards (self-
ownership condition), the experimenter’s shopping cart contained
three cards (other-ownership condition), and three cards were not
selected and remained on the table (non-ownership condition).
The subsequent free recall test indicated that learning performance
in the self-ownership condition was significantly higher than in
the other-ownership and non-ownership conditions, and learning
performance in the other-ownership condition was significantly
higher than in the non-ownership condition. Experiment 2
replicated this finding from Experiment 1 by assigning cards to the
children rather than allowing them to choose freely and included
a control group as the baseline. The results showed that there
were no significant differences in learning performance among
the three ownership conditions (left, middle, and right ownership)
in the control group, whereas there were significant differences
in learning performance among the three conditions (self, others,
and non-ownership) in the ownership group. Moreover, when
comparing the learning performance in the three conditions of the
ownership group with the control group, it was found that the
learning performance in the self- and others-ownership conditions
was significantly higher than that in the control group, while
the non-ownership condition showed no significant difference
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from the control group. This indicates that the self-ownership
condition does not reduce the learning performance of the other
ownership conditions at the cost of improving children’s learning
performance. This suggests that the ownership effect can be used to
enhance children’s learning performance.

The ownership situation created to control the induced
ownership effect is similar to a game, which can improve
students’ participation and attention, thereby enhancing learning
performance. Accordingly, researchers add the un-ownership
condition. Results of these studies reveal that, when ownership
acquisition is either chosen or assigned, learning performance
in the self-ownership condition is significantly better than
in the others-ownership condition, and both are significantly
better than in the un-ownership condition. This indicated that
the ownership effect caused by the two ownership acquisition
styles is conducive to improving children’s learning performance.
Improved learning performance in the self-ownership condition
did not decrease compared with the others-ownership condition
(Cunningham et al., 2018; Wu et al., 2019). Simultaneously, these
studies suggest that the effect of the teaching situation can fully
mobilize students self-enthusiasm and promote improvements in
learning performance. In addition, Wu et al. (2020) systematically
summarized the advantages of the ownership effect when
applied to children’s learning processes to improve their learning
performance. They highlighted the unique nature of learning forms
and effects, the applicability to different types of learning materials
and children of younger ages, and the efficiency and operability of
learning situations.

Previous studies used healthy children as participants, with
recognition (Cunningham et al, 2018) and free recall (Wu
et al., 2019) as variables. Two independent behavioral experiments
(Experiment 1, based on choosing ownership acquisition style, and
Experiment 2, based on assigning ownership acquisition style) were
conducted to verify whether the ownership effect was beneficial
for improving children’s learning performance (Cunningham et al,
2018; Wu etal,, 2019). In addition, many studies have used children
with autism to explore differences in the impact of the ownership
effect based on choosing and assigning ownership acquisition styles
on children’s cognition. The results showed that healthy children
exhibited the ownership effect under both choosing-based and
assigning-based ownership acquisition styles, while children with
autism only exhibited the ownership effect under the choosing-
based style (Xu, 2022; Wuyun et al, 2020). Additionally, the
ownership effect still occurred even in the fictional self-choosing
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style (Wuyun et al., 2020). Although previous studies have explored
the differences in the ownership effect between healthy children
and children with autism under the choosing and assigning
ownership acquisition styles, few researchers have adopted a mixed
experimental design to compare the differences in the ownership
effect under the two different ownership acquisition styles. This has
important theoretical and practical significance for the selection of
teaching methods in ownership education for healthy children.
Ullmann-Margalit and Morgenbesser (1977) distinguished
between picking and choosing to better illustrate the self-fulfilling
aspect of choice. According to these researchers, picking does
not necessarily express one’s desires or preferences, but choice
involves an opportunity to meaningfully fulfill one’s desires or
preferences. This distinction highlights the possibility that, in some
experiments, the choices presented to participants allow them to
choose but have no effect on their autonomy because choices
without preferences do not affect peoples interests, will, goals,
and values; therefore, some studies have suggested that picking
is less motivating than choosing (Rescher, 1960). Some studies
found that self-choosing conditions (based on choice) result in
higher scores for perceived external agency (Barlas et al., 2018)
than mandatory assigned conditions based on assigned conditions
(Sebanz and Lackner, 2007; Sidarus et al., 2017). Although evidence
suggests that both free- and forced-choice conditions can lead to
the expected outcomes of action plans (Gaschler and Nattkemper,
2012; Hommel et al, 2017), some studies have shown that in
forced-choice environments, expectations significantly decrease
(Herwig and Horstmann, 2011). Making personal choices is a
decisive factor of agency and is regarded as the core of self-
awareness (Haggard, 2003; Marcel, 2003). Once individuals are
given an opportunity to make a choice, even an insignificant
choice is sufficient to enhance their memory. Some researchers
believe that choice can promote self-focus (Wenzlaff and LePage,
2000), thereby enhancing the memory of the choice outcome
(Cloutier and Neil Macrae, 2008; Knoblich and Prinz, 2001; Repp
and Knoblich, 2004). Previous studies have shown that choice
can influence the type of information recalled regarding choices
and ignored options (Dellarosa and Bourne, 1984; Marcel, 2003).
Specifically, when options are assigned rather than chosen by the
individual, no bias toward “choice-supportive” features is found in
the individual (Marcel, 2003). This bias is believed to be driven
by an individual’s positive expectations and associations with the
chosen items. Self-Determination Theory posits that humans tend
to interact with the environment in a way that promotes learning
and mastery and that autonomy, competence, and belongingness
are the three fundamental needs that constitute people’s intrinsic
motivation (Ryan and Deci, 2000a). Providing choices may be the
most obvious way to support an individual’s sense of autonomy.
A social environment that meets these needs enhances intrinsic
motivation (Ryan and Deci, 2000a). Supporting autonomy and
intrinsic motivation leads to other adaptive outcomes, including
improved performance, learning, and even better health levels.
Moreover, Self-Determination Theory holds that choice leads to
positive motivational and performance results (Deci and Ryan,
1980, 1985; Ryan and Deci, 2000b). That is, if an activity involves
a personal choice or provides the opportunity to make a choice,
then people will have stronger intrinsic motivation to persist in
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a task. Providing choices increases the sense of personal control
(Rotter, 1966; Taylor, 1989). Finally, the degree of self-involvement
stimulation affects the size of the self-reference effect. Although the
ownership effect can be entirely based on attention capture or fine
processing of self-concept (Cunningham et al., 2013; Ross et al,,
2011), the strongest ownership effect may arise when an individual
considers themselves the agent of their own choice, at which point
there is higher arousal and participation (Cunningham et al., 2011).
Self-involvement (based on the acquisition of ownership through
choice) intensifies the ownership effect, meaning that choosing an
item for oneself has a particularly strong ownership effect. The
strongest ownership effect may be driven by the combination of
self-reference and choice. Choice may not a necessary component
of ownership, but it is typically related to real-world ownership and
exacerbates the ownership effect in the individual (Cunningham
et al., 2011). In conclusion, we introduce the ownership effect into
the field of children’s learning and propose the following research
hypothesis, Hypothesis 1: The ownership effect based on the
acquisition style of ownership through choice is significantly more
effective for children’s learning performance than the ownership
effect based on the assigned ownership acquisition style.

There are significant differences in the self-concept between
individuals from Eastern and Western cultures. Western cultures
emphasize an independent self-concept, portraying the self
as a unique individual distinct from others, whereas Eastern
cultures emphasize an interdependent self-concept, representing
the self as interconnected with others, especially close individuals
(Sittenthaler et al., 2015; Markus and Kitayama, 1991). This
cultural difference is reflected in the memory advantage of
self-reference. Previous studies using the trait-word evaluation
paradigm found that although Eastern and Western individuals
are the same in terms of their memory of words related to
the self being significantly better than those related to strangers,
Chinese participants showed similar memory preferences for words
related to the self and those related to their mothers, while
Western participants did not show this difference (Sui et al,
2014). This effect may be influenced by self-knowledge because the
trait word evaluation paradigm requires participants to evaluate
the relevance of words to themselves and others separately. The
Chinese participants were more likely to have knowledge of
important others that overlapped with their self-representation.
The ownership-based research paradigm avoids the influence of
self-knowledge, thereby providing a more objective examination of
individuals® self-representations in different cultures. Sparks et al.
(2016) adopted the ownership paradigm and found significant
mother—and friend-ownership effects (i.e., a relational others-
ownership effect) among individuals growing up in Asian cultural
contexts. In other words, the learning and memory effects of
materials under the self-ownership condition were significantly
better than those under the relational other-ownership (mother,
friend, etc.) and stranger conditions. Conversely, the learning and
memory effects of materials in the relational other-ownership
condition were significantly better than those in the strange other-
ownership condition. These results also showed no significant
difference between the learning and memory effects of materials
in the self-ownership and intimate other-ownership conditions;
however, both were significantly better than the learning and
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memory effects of materials in the strange other-ownership
condition. On the other hand, for individuals growing up in
Western cultures, learning and memory performance in the self-
ownership condition was significantly better than in the other-
ownership condition (including relational and strange others),
showing a significant ownership effect. These results suggest that
cultural context can regulate the ownership effect, thereby affecting
learning performance and object memory.

Mead, the founder of the symbolic interactionism school, and
Cooley, a sociologist, pioneered the exploration of the formation of
the self, emphasizing that the self can only be produced and exist
through continuous interaction with society (Mead, 1999). There
are three kinds of social interactions during childhood: parent—
child, peer, and teacher—student interactions. These three social
relations have a profound impact on children’s self-schemas, and
children’s learning process involves more than just the teachers.
In recent years, educators have increasingly emphasized the
importance of parental (Li and Hu, 2021) and peer (Liu and Guo,
2020) involvement in Chinese children’s learning processes. In
addition, from the perspective of culture and self, the individual’s
self-concept in the Eastern cultural context has the characteristic
of interdependence (Kitayama and Uskul, 2011), which has been
confirmed by studying behavior (Yuan, 2007; Zhou and Su, 2008;
Wu and Zhou, 20135 Zhao et al., 2014) and through brain imaging
(Zhu et al,, 2007; Feng et al., 2013). The ownership effect is one
type of self-processing bias effect (Sparks et al., 2016). A functional
near infrared spectroscopy study found that the left dorsal lateral
prefrontal cortex is associated with a learning advantage related to
self-processing (Li and Hu, 2021). Research on the self-processing
bias of Chinese children found no significant difference between the
memory performance of Chinese children in the self- and mother-
correlation conditions, both of which were significantly higher than
in the friends and teachers condition. Memory performance in the
friends and teachers condition was significantly higher than in the
others condition. This indicates that Chinese children’s selves also
have interdependent characteristics and include close relationships
with others, such as mothers, friends, and teachers (Yuan, 2007).

This study introduces the concept of the ownership effect in
the field of children’s learning in China. Using the experimental
materials and paradigms from Wu et al. (2019), three experiments
were conducted by choosing and assigning ownership acquisition
styles: self-ownership, mother/friend/teacher ownership, and
unfamiliar ownership. These experiments were designed to explore
the impact of the ownership effects triggered by the teaching
scenarios of mother/friend/teacher ownership on children’s
learning performance. Previous studies using adult participants
and the self-reference effect research paradigm have shown
whether it is the self-reference effect (Zhu et al., 2007; Feng et al.,
2013; Zhao et al., 2014) or the ownership paradigm (Sparks et al.,
2016). In both cases, the results have indicated that the memory
effect in self-related conditions is not significantly different from
that in mother-related conditions, and both are significantly higher
than that in conditions related to unfamiliar others, demonstrating
a clear mother reference effect. This further indicates that the
self of Chinese people belongs to an interdependent structure,
including close others such as mothers. However, in a study with 4-
year-old children using the ownership paradigm, Wu etal. (2021)
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found that the memory effect in self-ownership conditions was
significantly higher than that in mother-ownership conditions.
Previous studies have found that for children over 7 years old, the
self-processing bias is not affected by the abstractness of learning
materials and tasks (Halpin et al., 1984; Pullyblank et al., 1985),
indicating that children’s self-concept tends to be complete at this
age and can show a stable ownership effect (Zhou et al., 2010).
Therefore, in this study, 8-9-year-old children were selected as
research participants to explore the impact of different ownership
acquisition styles on the learning performance of Chinese children
when mothers are involved. Hypothesis 2 states that regardless of
ownership acquisition style based on choice or assigning, there
is no significant difference in learning performance between the
self- and mother-ownership conditions, and both are significantly
higher than the other-ownership conditions.

Previous studies that used the classic self-reference effect
research paradigm found that the memory performance of Chinese
adults in the self- and friend-related conditions was significantly
higher than that in the other-related condition and that there
was no significant difference in memory performance between
the self- and friend-related conditions (Guan and Chi, 2006; Wu
and Zhou, 2013). However, studies using the incidental encoding
research paradigm have found no significant differences in memory
performance between self- and friend-related conditions (Wu
and Zhou, 2013). The incidental encoding research paradigm
refers to the establishment of a connection between the self
and the stimulus without requiring the participants to make
explicit evaluations of the stimulus features related to the self
or without an explicit connection between the self and the
stimulus features being encoded. In other words, in tasks in
which the self is associated with the stimulus, the stimulus is
encoded in an incidental manner (Cloutier and Neil Macrae,
2008; Cunningham et al., 2008). The ownership paradigm is
an incidental encoding research paradigm. A study on children
found that memory performance in self-related conditions was
significantly higher than in friend-related and stranger-related
conditions, and memory performance in friend-related conditions
was significantly higher than in stranger-related conditions
(Yuan, 2007). This study explores the impact of the ownership
effect triggered by friends’ involvement in different ownership
acquisition styles on the learning performance of Chinese children.
Hypothesis 3 states that regardless of ownership acquisition style
based on choice or assignment, the self-ownership condition
significantly outperforms the friend-ownership condition, and the
friend-ownership condition significantly outperforms the other-
ownership condition.

Wuyun et al. (2020) employed the ownership research
paradigm and found that the memory effect on healthy children in
the self-ownership condition was significantly better than that in
the teacher-ownership and unfamiliar other-ownership conditions.
There was no significant difference in the memory effect in the
teacher-ownership condition or in the memory effect in the
unfamiliar other-ownership condition. This study explores the
impact of ownership effects triggered by teachers’ involvement in
different ownership acquisition styles on the learning performance
of Chinese children. Hypothesis 4 states that regardless of
ownership acquisition style based on choice or assigning, the
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self-ownership condition significantly outperforms the teacher-
ownership condition, and the teacher-ownership condition
significantly outperforms the other-ownership condition. The
exploration of these issues not only helps deeply understand
how Chinese children build their relationships with themselves
and others but also provides new ideas from the perspective of
ownership effects to explore the role of interdependent culture in
enhancing children’s learning performance. This has important
theoretical and practical significance for promoting traditional
Chinese culture and educational reforms in the Chinese style.

2 Experiment 1: How
mother-ownership influences
children’s learning performance in
different ownership acquisition styles

2.1 Method

2.1.1 Experimental design

A two-factor mixed experimental design was adopted: 2
(ownership acquisition style: choosing and assigning) x 3
(ownership condition: self, mother, and others). In this, the
ownership acquisition style was the intergroup variable and
ownership condition was the intragroup variable. The dependent
variable was the participants’ correct free recall rate (sum of correct
free recall of drawings and labels).

2.1.2 Participants

Students from five primary schools in three grade (mean
= 8.37 years old) were invited to participate in the study, and
77 children provided written parental consent. Therefore, the
experiment included forty participants (18 girls) in the group with
the chosen ownership acquisition style and thirty seven participants
(15 girls) in the group with the assigned ownership acquisition
style. Before conducting all three experiments, caregivers’ consent
was obtained. This study was approved by the Ethics Committee
of Hubei Engineering University (IRB NO. H2025001). If the
participants experienced discomfort during the experiment, they
were allowed to withdraw.

2.1.3 Materials

We used nine cards consisting of drawings and false word
labels from the work of Wu et al. (2019). 9 drawings were from
the research of Cunningham et al. (2018), which were selected
according to that they were drawn in a single line and did
not resemble any object in daily life. The nine false-word labels
were composed of two common Chinese characters. The Chinese
characters were adopted from the Corpus Word POS list, which
is a frequency table for word types in modern Chinese corpora.
They chose the 100 most frequent Chinese characters (all with a
frequency greater than 100/million) as morphemes to form new
words. Thirty third-grade primary school students who did not
participate in the formal experiment were asked to pronounce and
form words using the selected characters. Finally, eighty characters
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with correct pronunciation and word formation were selected as
target words, with an average frequency of 513/million and an
average number of strokes of 4.7. The target words were then
paired, and another 15 third-grade primary school students rated
the degree of the fake word “fake”. Finally, nine false-word labels
were selected as experimental materials.

Each card was rated before the experiment, with a drawing on
top and a false word label ( TGKA? A “LLZE”) below. All
cards were divided into nine groups. Each group included three
cards, and the three ownership conditions were fully balanced in
the learning and recognition stages.

2.2 Procedure

2.2.1 Chosen ownership acquisition styles

The children were tested individually by a single experimenter.
The child sat in front of a table in a quiet area at the school. Three
large baskets were positioned in front of the child. Nine small
square cards were presented face-up, each showing an outline of
a novel shape associated with a false word label (“7K H, “ZE1~
and “LL3E”). The children were told that they would play a game
with nine unusual shapes. Three were owned by the child, three by
a stranger, and three by their mothers. The participants were given
three baskets to choose cards, and the order of who chose the first
or last card was fully balanced during the experiment. When the
participants selected a shape card, they placed it face up in “their”
basket (in front of them). Once each basket had three cards, the
experimenter read aloud the names of the shapes on her cards, with
the child and mother (order counterbalanced across participants),
reiterating the ownership (e.g., “So, your cards are “7K A “7E1~)
and “LAZE” [pointing]...” The experimenter noted the location of
all nine cards on a record sheet, placed the cards into an envelope,
and removed it from sight.

The experimenter created a brief delay while storing the stimuli.
The participants were then given a blank sheet of paper and asked
to draw as many novel shapes and write as many novel labels as
they could remember. The children were allowed as much time as
they wanted to complete the task. When they had not produced any
drawings or writing for a 20-sec period, the experimenter asked if
they were finished. If they said no, the waiting period was repeated.
If they said yes, they were thanked, debriefed by the experimenter,
and returned to the classroom.

2.2.2 Assigned ownership acquisition styles

Each child was tested individually by an experimenter at a table
with three baskets and nine labeled cards. The children were told
that they would play a game in which they had to sort nine novel
shapes into three colored baskets positioned in front of them. Three
shapes were owned by the child, three by strangers, and three by
their mother. The experimenter explained that ownership would be
assigned based on color matching: a card with a red border would
be assigned to the person who owned the red basket, a card with
a yellow border would be assigned to the person who owned the
yellow basket, and a card with a green border would be assigned
to the person who owned the green basket. The assignment of
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shapes to the ownership condition and of color to the owner was
counterbalanced across participants, and the ownership of baskets
was explained to the children when they were introduced to the
sorting task. After the instructions were provided, the procedures
across the ownership and control conditions were identical. The
children were asked to place the cards face-up in the correct basket.
The experimenter then verbalized the labels of the three categories
of shapes (i.e., self-owned, stranger other-owned, and mother-
owned) in an order counterbalanced across participants. The cards
were then placed in an envelope and removed from sight. As with
the chosen ownership condition, the children were given a blank
sheet of paper and asked to draw any shape and write labels that
they could remember. They were allowed as long as they wanted to
complete the task. When the child had not produced any drawing
or writing for a 20-sec period, the experimenter asked if they had
finished. If the child said no, the waiting period was repeated.
If the child answered yes, they were thanked, debriefed by the
experimenter, and returned to the classroom.

2.3 Statistical analysis

We conducted a 2 (ownership acquisition style: choosing and
assigning) x 3 (ownership condition: self, mother, and others)
repeated-measures ANOVA to determine the correct free recall
rate. We used the Bonferroni correction to address multiple
comparisons with adjusted p-values for post hoc tests to compare
two or three specific groups. Statistical significance was set at p <
0.05. SPSS 20.0 was used for all statistical analyses.

2.4 Results

All children’s drawings were scored by two independent judges
who were blinded to the nature of the experiment and shape
ownership conditions. This study referred to the scoring criteria
from the previous study (Cunningham et al., 2018; Wu et al,, 2019).
For example, the child was awarded one point for every drawing
that could be identified as one of the original nine shapes and one
point for each correctly remembered label (regardless of whether
the corresponding shape was presented). Thus, the potential recall
ranged from 0 to 18 shape stimuli and was split across the three
ownership conditions. The score for each ownership condition was
the average score given by all judges for this ownership condition.
Cohen’s k showed a substantial level of agreement between the
two judges, significantly above chance (x =.720 (95% CI 0.56 to
0.88), p <0.001). The children also produced unscored attempts,
which were often close to the original picture or label but not
sufficiently matching to be scored as correct by the judges. These
errors comprised 18.0% of total productions.

Proportionate recall scores were calculated by dividing the
number of self-, others-, and mother-owned stimuli correctly
recalled by the number of items presented in each condition. The
mean scores for each of the three conditions are shown in Figure 1.

The mean scores were subjected to a mixed 2 (ownership
acquisition style: choosing and assigning) x 3 (ownership
condition: self, mother, and others) design. A repeated measures
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analysis of variance (ANOVA) confirmed that the main effect of
ownership acquisition (F(;74 = 4.743, p < 0.05, npz = 0.097)
was significant, and the free recall of chosen ownership acquisition
styles was more than that of assigned ownership acquisition styles.
The main effect of the ownership condition (F(3 145y = 2.993, p =
0.055, ny? = 0.064) was significant. A post-hoc analysis revealed
that significantly more free recall was correctly reproduced for the
self- (p < 0.001) and mother-owned (p < 0.05) stimuli than for
the others-owned stimuli, which did not differ significantly from
each other (p > 0.05). However, there was no significant interaction
between the ownership acquisition style and ownership condition
(Fa,148) = 0.008, p > 0.05).

Experiment 1 found no significant difference in the free recall
performance between the self- and mother-ownership conditions,
but both were higher than the others-ownership condition,
showing obvious self- and mother-ownership effects in the Chinese
children’s memory. The experimental results also showed that
the free recall performance in the mother-ownership condition
showed the same memory advantage as that in the self-ownership
condition, which supported hypothesis 2 and was consistent with
the results of previous studies (Sparks et al., 2016). This indicated
that the involvement of the mother and self improved Chinese
children’s learning performance. The study also found that the
free recall performance for the chosen ownership acquisition
style condition was significantly higher than that for the assigned
ownership acquisition condition, which has verified hypothesis 1.
The difference between the two styles of ownership acquisition was
that the choice-based ownership method had an additional process
of choosing cards independently, unlike the assigned ownership
method; this finding supports the occurrence mechanism of
ownership based on self-choice (Cunningham et al., 2011, 2008).

3 Experiment 2: How
friend-ownership influences children’s
learning performance in different
ownership acquisition styles

3.1 Method

3.1.1 Experimental design

We replaced the mother-ownership condition in Experiment 1
with the friend-ownership condition and kept all other aspects the
same as in Experiment 1.

3.1.2 Participants

Students from five primary schools in three grade (mean = 8.42
years old) were invited to participate in the study, and 80 children
provided written parental consent. Therefore, the experiment
included forty participants (20 girls) in the chosen ownership group
and 40 participants (19 girls) in the assigned ownership group.

3.1.3 Materials

The materials used were identical to those used in

Experiment 1.
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FIGURE 1
Mean correct free recall rates for the self-, mother-, and others-ownership stimuli in Experiment 1 (error bars represent one standard error of the
mean).
3.2 Procedure Experiment 2 found that the free recall performance in the self-

and friend-ownership condition was significantly higher than in
The procedure was mostly identical to that of Experiment 1,  the others-ownership condition, and free recall performance in the
apart from replacing the mother-ownership condition with the  self-ownership condition was also significantly higher than in the
friend-ownership condition. friend-ownership condition, which supported hypothesis 3. These
findings highlighted obvious self- and friend-ownership effects. In
addition, the learning performance of the self-ownership effect was
3.3 Statistical analysis better than that of the friend-ownership effect. This indicated that
the learning effect of peer relationships in the participants’ learning
The methods of statistical analysis used were identical to those ~ process was not as crucial as that of self-involvement but was
used in Experiment 1. conducive to improving Chinese children’s learning performance,
which is consistent with previous studies in the field of memory
(Wu and Zhou, 2013; Yuan, 2007). The free recall performance of
3.4 Results ownership acquired through choosing was significantly higher than
that acquired through assignments, which has verified hypothesis
The scoring and rating criteria for the correct recall rate in 1 and also supported the idea that the ownership effect is a self-
the self-, friend-, and other-ownership conditions were the same choice-based mechanism (Cunningham et al,, 2011, 2008).
as those in Experiment 1. The mean scores for each of the three
conditions are shown in Figure 2_. . . 4 Experi ment 3: How
The mean scores were subjected to a mixed 2 (ownership . .
acquisition style: choosing and assigning) x 3 (ownership teacher-ownershi P effect influences
condition: self, friend, and others) design. A repeated measures Chlld I’en'S lea I’ning pel’formance in
ANOVA confirmed that the main effect of ownership acquisition different ownershi p acqu isition styles
(F1,78) = 4.743, p < 0.001, npz = 0.186) was significant, and the
free recall of the chosen ownership acquisition styles was morethan 4,1 Method
that of the assigned ownership acquisition styles. The main effect of
ownership condition (F(,156) = 12.968, p < 0.001, npz = 0.188) 4.1.1 Experimental design
was significant. A post-hoc analysis revealed that significantly more We replaced the mother-ownership condition in Experiment 1
free recall was correctly reproduced for the self- (p < 0.001) and  with the teacher-ownership condition and kept all other aspects the
friend-owned (p < 0.01) stimuli than for the others-owned stimuli,  same as in Experiment 1.
whereas significantly more free recall was correctly reproduced
for the self-owned stimuli than for the friend-owned stimuli (p
< 0.05). However, there was no signiﬁcant interaction between 41.2 Participants
ownership acquisition style and ownership condition (F(3156) = Students from five primary schools in three grade (mean
2.292, p > 0.05). = 8.45 years old) were invited to participate in the study, and
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Mean correct free recall rates for the self-, friend-, and others-ownership stimuli in Experiment 2 (error bars represent one standard error of the

mean).

eighty children provided written parental consent. Therefore, the
experiment included forty participants (20 girls) in the chosen
ownership acquisition styles group and forty participants (20 girls)
in the assigned ownership acquisition styles group.

4.1.3 Materials

The materials used were identical to those used in

Experiment 1.

4.2 Procedure

The procedure was mostly identical to that of Experiment 1,
apart from replacing the mother-ownership condition with the
teacher-ownership condition.

4.3 Statistical analysis

The methods of statistical analysis used were identical to those
used in Experiment 1.

4.4 Results

The scoring and rating criteria for the correct recall rate in
the self-, teacher-, and other-ownership conditions were the same
as those in Experiment 1. The mean scores for each of the three
conditions are shown in Figure 3.

The mean scores were submitted to a mixed 2 (ownership
acquisition style: choosing and assigning) x 3 (ownership
condition: self, teacher, and others) design. A repeated measures
ANOVA confirmed that the main effect of ownership acquisition
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(Fa,78) = 16.065, p < 0.001, np2 = 0.233) was significant, and
the free recall of the chosen ownership acquisition styles was
more than that of the assigned ownership acquisition styles.
The main effect of the ownership condition (F ;56 = 7.373,
p < 0.05, 1> = 0.122) was significant. A post-hoc analysis
revealed that significantly more free recall was correctly reproduced
for the self-owned stimuli than the teacher—(p < 0.05) and
others-owned (p < 0.05) stimuli, but there was no significant
difference between the others- and friend-owned stimuli (p >
0.05). There was no significant interaction between the ownership
acquisition style and ownership condition (F(;;s56) = 1.054,
p > 0.05).

In Experiment 3, the results showed that learning performance
in the self-ownership condition was significantly higher than in
the teacher- and others-ownership conditions. Therefore, the self-
ownership effect appeared in memory, indicating that involving
the self in learning ownership was conducive to improving
the participants’ learning performance. However, there was no
significant difference between the learning performance in the
teacher— and others—ownership conditions, indicating that
teacher involvement did not improve the participants’ learning
performance, which supported hypothesis 4. According to the
self-expansion model, people spontaneously seek and maintain
close relationships with others, incorporating other individuals
with whom they have intimate relationships into their own self-
system to achieve enrichment and expansion (Aron et al., 2004).
Thus, the self includes relatively important others, such as mothers
and friends. Although teachers are important in children’s lives,
they are not important enough to be part of self-expansion. In
addition, ownership acquired by choice was more conducive to
improving the participants’ learning performance than assigned
ownership, which has verified hypothesis 1 and supported the
occurrence mechanism of the ownership effect based on self-choice
(Cunningham et al., 2011, 2008).
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Mean correct free recall rates for the self-, teacher-, and others-ownership stimuli in Experiment 3 (error bars represent one standard error of the

5 Discussion

This study compared the effects of ownership acquired styles by
assigning and choosing on Chinese children’s learning. We found
that the learning performance of the chosen ownership acquisition
styles in the mother, friend, and teacher-involved conditions was
better than that of the assigned ownership acquisition styles. We
combined the operation process of the experiment with several
studies and presented the following findings.

First, the SDT (Ryan and Deci, 2000a) posits that individuals
are positive organisms with positive self-integration. Self-
improvement, continuous self-learning behavioral tendencies, and
social environmental factors can promote or block the formation
and development of positive individual behaviors and healthy
psychology. This theory clearly states that basic psychological
needs are core concepts of individuals’ healthy growth and
development. The SDT proposes three basic psychological needs:
autonomy, competence, and relatedness. As the chosen ownership
style gave children more opportunities for autonomous choice,
that is, the participants chose cards according to their own wishes
and interests and put them into the basket they chose, they felt
less controlled than when the ownership was assigned. Students’
internal motivation and learning initiatives were stimulated
(Ryan and Deci, 2000b), thereby promoting the improvement of
academic performance. Therefore, choice-based ownership may
support autonomy more than assigned ownership, which is the
root cause of the difference in learning performance between the
two ownership styles.

Second, Cunningham et al. (2011) used three experiments to
explore the mechanism of ownership and found that only items
that individuals selected for themselves had a memory ownership
effect. There was no significant difference in memory performance
between the items they selected for others or those selected by
others for them. This study showed that the memory effect of
choice-based ownership was better than the learning effect of

Frontiersin Psychology

assigned ownership. Moreover, a special choice was not enough
to create an ownership effect, and this might occur because
the individual chose during the process. Therefore, these items
were more likely to be perceived as self-related. Beyond this,
the participants may be more stimulated to take the initiative
when choosing for themselves, enabling their memory to encode
more self-related items (Cunningham et al., 2011). In this study,
the participants were free to choose the cards according to
their own preferences, without excluding the promoting effect of
self-knowledge related to autobiographical memory on learning
performance. Thus, the learning performance of choice-based
ownership was better than that of assignment-based ownership.

Finally, the view of embodied cognition holds that physical
activity implicitly affects the cognitive process, which is called
the embodiment of physical activity (Davis and Markman, 2012).
Some studies have found that, without any ownership guidance,
the relationship between ownership and items can be enhanced
by simply touching the items. This process may bring a greater
sense of control over the items, thus increasing the perceived
ownership (Peck and Shu, 2009). In the chosen and assigned
ownership style conditions, the participants chose which baskets
they would place the cards in. A choice-based ownership style
required the individual to choose the basket and cards, whereas the
assigned style required the baskets and cards to be assigned based
on the corresponding color. The former group exhibited a greater
degree of self-participation than the latter. The connection created
between the self and ownership was stronger, and attention had a
regulatory effect on the establishment of a psychological connection
between the two. Attention was selectively, rather than uniformly,
distributed, allowing more resources to be allocated to the object to
be executed (Brockmole et al., 2013). The process of choosing can
activate more attentional resources, thus improving the children’s
learning performance.

From this, it can be seen that in the process of teaching
children, giving full play to students’ autonomy in choice is more
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conducive to improving their learning performance. However, in
actual classroom teaching, overly emphasizing students’ autonomy
in choice may have several drawbacks. First, children may choose
items that are attractive or meaningful for themselves, and these
items may already have processing biases in memory, such as
familiarity or positive emotions (Ashby and Isen, 1999; Ledoux,
1994). If children are attracted to the characteristics of the
learning materials themselves, it is difficult to guarantee that the
improvement in their learning performance was caused by their
choice. Second, although some studies have proven that choice
has a positive impact on children’s learning performance (Reeve,
2013), others have also indicated that in educational tasks in
which children’s sensory abilities are insufficient, providing choice
does not always benefit the improvement of children’s academic
performance. They may think that they are the source of their
failure (Katz and Assor, 2007). Finally, in the actual teaching
process, students’ autonomous choices cannot be widely applied
to various teaching scenarios because teachers usually need to
determine the content to be learned rather than allowing students
to drive this process. Giving students the opportunity to have
ownership of the choice (allocating the power to assign learning
tasks) can make the content that they learn more conducive to
promoting the process of children’s learning within their zone of
proximal development rather than being constrained by children’s
independent choices. Therefore, the ownership acquisition style
based on assigning is more applicable and has better ecological
validity in real teaching activities. Future research is necessary
to explore whether “who assigns” will have an impact on
children’s learning performance in different types of intimate-other
ownerships in the teaching context based on assigning ownership
acquisition style, and particularly for Chinese children, who grow
up in an interdependent context, whether the assigning of learning
tasks by intimate others (mothers, peers, and teachers) will have
an impact on learning performance in different types of intimate-
other ownerships.

This study also found that different relationships involving
others in children’s learning processes had different effects
on learning performance. In the condition of parent—child
relationship involvement, the mother-ownership condition was
conducive to improving children’s learning performance, and
its effect was comparable to that of self-ownership. After peer
relationship involvement, the friend-ownership condition was
beneficial for improving children’s learning performance but not
as beneficial as the self-ownership condition. After the relationship
between teachers and students was established, the self-ownership
condition could improve children’s learning performance, but
the teacher condition had no effect on children’s learning
performance. According to Markus and Kitayama (1991), the
self-concept of an individual from an Eastern cultural context is
characterized by interdependence, which emphasizes maintaining
the interdependent relationship between the self and others, and
the self-schema includes relatively intimate individuals such as
mothers. However, in Western context, an individual’s self-schema
is characterized by independence and emphasizes the maintenance
of self-integrity and exclusivity, and the Western self does not
include intimate others such as mothers. Sparks et al. (2016)
explored the reference effect of mothers in different cultural
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contexts from the perspective of the ownership paradigm. They
created a supermarket shopping scene in the experiment and found
that individuals from the Western context were significantly more
likely to remember items that belonged to themselves than items
belonging to mothers and strange others, and a typical ownership
effect appeared. For Asian participants, when the items assigned
to the self were compared with those assigned to mothers, the
results of the items assigned to mothers were better than those
assigned to themselves. This indicated that Asian individuals were
trying to show the advantage of mother processing in the ownership
paradigm. When the items assigned to the self were compared with
those assigned to strange-others, performance for the former was
better than for the latter, and the ownership effect occurred. From
the perspective of ownership, this confirmed the relational self of
the Chinese people.

Fei (2008) proposed the “differential pattern” in Rural China,
which describes the interpersonal patterns of closeness and
distance. The interpersonal pattern extends from oneself much like
the ripples on the water surface—one circle after another—and
divides affinity and distance according to the distance from oneself,
that is, the self-construction of the relationship. It is a special
form of an interdependent self-construction (Cross et al., 2000) in
which individuals construct relationships with others according to
proximity. Xu (2005) stated that blood relationships with others,
such as parents, are permanent aspects of the Chinese self-concept,
indicating that blood relationships have the potential to transcend
the limits of close relationships for Chinese people. Communicative
others are individuals who seek intimacy and are involved in the
process of self-expansion, including teachers, mentors, friends,
bosses, and others. These people are important others for the
individual but do not include parents or have a preconceived
relationship. The higher the actual intimacy between the individual
and communicative others, the higher the instrumental value of
the other person to the individual, implying that the other person
is more important to the individual. This explains the differences
in the participants’ learning effects between the parent—child
and peer relationship conditions. A traditional Chinese teaching
is “One day as a teacher, one life as a father, indicating that
the teacher—student relationship is deeply rooted in the self of
Chinese children. Yuan (2007) adopted a self-referential research
paradigm and used recognition rate as the dependent variable
to investigate whether a significant difference existed in memory
performance between the self and teachers’ reference conditions
among Chinese children. However, the recognition results in the
teacher-reference condition were significantly higher than those
in the other-reference condition, indicating that Chinese children
distinguished between themselves and their teachers in their self-
construction. Studies have shown that the ownership paradigm
is suitable for exploring children’s self-processing advantages
(Cunningham et al., 2013; Ross et al., 2011). However, despite
the adoption of the ownership paradigm, there was no learning
performance advantage in the teacher-ownership condition in this
study. We proposed that because 8-9-year-old children are young
and teachers are communicative others, the children are not yet
aware of teachers’ instrumental value and importance; therefore,
these aspects are not yet incorporated into the deeper self-
structure.
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The results of this study showed that, for the participants,
their mothers’ involvement in their learning performance was
as beneficial as self-involvement. Although learning performance
in the friend-involvement condition was not as high as in the
self-involvement condition, an improvement was still observed.
However, the worst learning performance was obtained in the
teacher-involvement condition, which indicates the high value of
applying the ownership education model to the teaching process of
Chinese children with interdependent self-characteristics.

6 Limitations

This study had several limitations that should be addressed
in future research. First, the relatively small sample size with
a narrow age range resulted in relatively small effect sizes,
which increased the risk of Type I errors and limited the
generalizability of the findings. This study involved only 77-
80 children per experiment within the age range of 7-9 years,
making it difficult to generalize the findings to other age groups
or broader contexts. Additionally, the cross-sectional design did
not allow us to observe the developmental effects of ownership
over time. In future research, it will be necessary to conduct
replication studies with larger and more diverse samples and
longitudinal studies to understand how the ownership effect
influences the learning performance of individuals at different
age stages. Second, this study was conducted only with Chinese
children in an interdependent cultural context. There is a lack
of comparative research with children from independent cultural
contexts, and the research conclusions obtained lack strong
ecological validity. Cross-cultural comparisons with children
from individualistic cultures enrich our understanding of how
cultural contexts influence learning performance. Third, previous
studies have shown that in interdependent cultural contexts,
the closeness of relationships with others can affect memory
performance related to the self (Xia et al, 2015; Zhou and Su,
2008). Future research needs to further explore the impact of
the degree of closeness with relational others (such as mothers,
teachers, and friends) on the ownership effect as well as examine
variables such as students’ intrinsic motivation and engagement
levels so that the research results can better guide students’
learning practices.

7 Conclusion

This study has implications for basic education. First, this
research will help educators in interdependent cultural contexts
realize that ownership teaching is a teaching strategy that needs
to be widely disseminated, especially ownership teaching methods
based on choice. The simplicity, efficiency and economy of its
operation process will inspire educational researchers to fully
explore the potentially more valuable tools that may exist in this
“educational toolbox.” Second, relying solely on school education
is insufficient to enhance the learning performance of Chinese
children influenced by an interdependent culture. Therefore, it is
necessary to leverage the roles of family education and peer-assisted
learning. This also indicates that in the process of educational
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reform and policy formulation for Chinese children, the influence
of culture should be fully considered.
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