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Does a Sense of Social Presence
During Conversation Affect Student’s
Shared Memory? Evidence From
SS-RIF Paradigm

Lin Zhu and Jinkun Zhang*

School of Psychology, Fujian Normal University, Fuzhou, China

People constantly talk to one another about the past, and in so doing, they recount
certain details while remaining silent about others. Collaborative or conversational
remembering plays an important role in establishing shared representations of the past
(e.g., the 911 attacks, Covid-19). According to the socially shared retrieval-induced
forgetting (SS-RIF) effect, a listener will forget about relevant but unpracticed information
during communication, due to intentional or unintentional selective retrieval of data
by the speaker. The SS-RIF paradigm has been applied to explain how collective
memory is shaped within the context of conversation/discourse. This study sought
to determine if SS-RIF occurred only during face-to-face communication, or whether
shared memories could be developed through other types of conversation quite common
in modern society. We also investigated whether a level of social interaction in the
real-world presence of others is a necessary condition for inducing SS-RIF, and if
listeners experience different degrees of SS-RIF due to different levels of perceived social
presence. We observed the SS-RIF phenomenon in listeners both in real life and video;
the degree of forgetting was the same for the two conditions. These results indicate that
social presence may not be associated with SS-RIF. Public silence affects the formation
of collective memory regardless of the face-to-face presence of others, and thus physical
presence is not necessary to induce SS-RIF.

Keywords: socially shared retrieval-induced forgetting, social presence, presence of others, public silence,
collective memory, shared memory

INTRODUCTION

Often, one can recall an event shared with someone else and form similar memories of that
event. Such memories could involve the reunion of classmates, sweet recollections between
lovers, or happy stories told by an elderly family member. They might also relate to the
911 attacks in the United States, the massive earthquake in China on May 12, or a major
public health emergency like COVID-19, which was experienced around the world. Information
exchanged with others forms shared memories in groups large and small, otherwise known
as collective memories. These powerful recollections are contributed and shared by others,
and exploring them allows us to better understand how a particular group chooses to
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remember their past. When asked to recall World War II,
for example, people may report a wide variety of events, but
most Americans will reference the attack on Pearl Harbor, D-
Day, and the bombings of Hiroshima and Nagasaki.Russians
are much more likely to recall the Battle of Stalingrad. As
Maurice Habwach, the researcher who coined the term“collective
memory” has said, all of our memories are recorded through
the filters of collective and social memory. Collective memory is
“branded” on each individual and group, and has a permeating
influence on all kinds of activities. For example, a long colonial
history might “shame” a country (in the form of a collective
memory) if encounters after independence resulted in damage
(even unintentionally). The result is an easy reminder of
humiliation and other strong negative emotions.

Collective memory is closely related to public events that affect
a variety of aspects on the national, societal, group, and individual
levels. Therefore, although the reasons for forming collective
memories are complex and different disciplinary systems (e.g.,
sociology, history, psychology, etc.) have a variety of theoretical
frameworks for discussing them, more and more, researchers
have begun exploring the formation process and mechanism
of collective memory development from the perspective of
empirical research in psychology. For example, studies on public
silence have found that socially-driven silence in a speaker’s
narration will lead listeners to forget events specific to themselves,
while dialogue-induced forgetting may lead to collective amnesia
(1). Conversations often serve as a vehicle by which memories
spread throughout a community. In daily communication, the
intentional or unintentional selective mention (A, C) of various
parts of a body of information (ABCD) referencing an event
experienced by listeners and speakers in a certain group may
affect their shared memory about that event. Retrieval-induced
forgetting (RIF) and socially shared RIF (SS-RIF) are important
research paradigms currently being used to explore the process of
and factors influencing collective memory formation. However,
when the paradigm shifts from individual to group memory,
many questions remain unanswered. For example, what are the
boundary conditions that trigger collective memory? Will the
Internet and virtual characters have the same effect on such
memories as they do in real life? Our research attempts to answer
these questions.

RIF refers to when an individual selectively practices
information related to a cue, other relevant but unpracticed
information is forgotten. This phenomenon has been well-
demonstrated in the laboratory (2). In real life, people often
recall (or retrieve) certain events together with others, such
as the reunion of students after graduation or listening to
stories told by the elderly. Information shared with others
forms similar memories of certain events shared by the group.
However, during information transmission, the conversation
content will omit some information and selectively retrieve other
data, whether intentionally or unintentionally. Does the listener
forget the specific information? Cuc et al. (3) introduced a
social dimension to Anderson’s method, simulating a scene of
information exchange between individuals in real life. In the
retrieval practice phase, one of the subjects acted as the speaker
and the other the listener. In the final recall stage, the speaker

and listener were asked to recall all the items discussed, according
to certain clues. The researcher found that listening to someone
elses memory induced the listener to forget. Cuc called this
finding SS-RIF.

Previous studies have shown that SS-RIF has certain levels
of stability related to age, learning material, and presentation
situation (e.g., face-to-face communication, text, audio, video)
(3-6). In these studies, listeners were required to monitor the
accuracy of a speaker’s information, or “pay close attention to all
the information provided” to ensure that the listeners invested
certain cognitive processing resources to jointly “implicitly”
retrieve the selective memory of the speaker, indicating that a
certain level of participation was an important condition for
triggering the SS-RIF effect (3, 5). One recent study found
that when subjects were required to “listen to monitoring,” in
cases where others were virtually present (i.e., in the recording
situation), the SS-RIF effect was not observed. Only in situations
where others were physically present did the SS-RIF effect appear,
suggesting that the instruction to “listen carefully” may not
decisively induce the SS-RIF effect, but the presence of real others
is one of the boundary conditions to induce this effect (7).

According to social facilitation theory, the presence of others
can arouse individuals and affect their attitude and behavior (8).
Such presence also increases a person’s drive or motivation and
enhances the efficiency of their activities (9). A study comparing
preschoolers’ learning of receptive and expressive words with and
without adults found support for this view. Even when there
was no eye contact or verbal communication between the adults
and children, the presence of others enabled the preschoolers
accompanied by adults to learn more expressive words than
did those who were unaccompanied (10). This indicates that
the mere presence of others can promote individual behavioral
motivation, promote the co-retrieval between the listener and
the speaker, and induce SS-RIF effect in the presence of real
others. Mere presence is part of the sense of social presence;
that is, an individual does not communicate with others but
rather refers to the mere physical presence of others. For example,
for long-distance runners, a man sitting on a bench near the
track is mere presence, and realizing the presence of the man
can bring the runner that mere presence (11). Therefore, when
listeners interact with real people, they are likely to perceive
the social presence of others, notice that presence, and be
more inclined to co-retrieve with the speaker. However, in the
recording condition, the listener’s perception of other people’s
social presence is low, so the listener and speaker cannot be
encouraged to jointly retrieve, or the degree of joint retrieval is
very low.

Social presence refers to the degree of individual exposure
in group interactions or interpersonal relationships (12). Short
et al. (12) argued that social presence refers to the degree
of perception by which a person is seen as a “real person”
and perceived to be connected to others in the process of
using media to communicate. Previous studies have shown that
social presence is composed of copresence (e.g., one person
perceiving another person’s physical distance with the naked
eye), psychological involvement (e.g., interactivity, intimacy,
directness of interpersonal relationships, mutual understanding),
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and behavioral engagement (e.g., eye contact, non-verbal
mirroring, turn-taking, etc.) (13). In this study, based on the
literature review of social presence by Biocca et al. (13), four
dimensions were selected to measure and discuss social presence
according to research needs, namely space, accessibility, intimacy
and engagement. The degree to which information is jointly
retrieved by the listener and speaker is affected by various factors
of social presence, such as intimacy and proximity; namely,
this is embodied in physical distance, eye contact, expression
language, and the level of psychological reserve between two
parties (14). Barber and Mather (15) speculated that when
talking with people of the same sex, listeners believed that
they were closer to the speaker; people jointly retrieve more
information with those close to them, and thus the degree of
SS-RIF is higher. In addition, intimate relationships can make
past shared conversations present a common presentation (16),
while physical distance and non-verbal cues of the speaker (e.g.,
facial expressions, eye contact) act together on psychological
distance, working to further the intimacy and accessibility of the
interacting partners. For example, proximity tends to produce
affection and make people feel close (17). Therefore, in the case
of close face-to-face interactions, listeners perceive a high degree
of closeness when interacting with real people, and thus are more
inclined to co-retrieve with these others.

Recent studies have shown that there is no SS-RIF effect in
virtual confederate (i.e., recording) contexts (7). The reason for
this may be that the lack of eye contact between the speaker
and listener leads to an insufficient perception of the speaker’s
sense of social presence and closeness; the lack of closeness
could cause inducement of the SS-RIF effect to fail (15). Eye
contact, as a non-verbal cue in human interaction, is considered
the basis of all social interaction. It marks the initiative and
motivation of communication to approach other individuals, and
can not only trigger automatic emotional arousal and attention
responses (18), but also enhance the cross-brain congruence
of interacting parties (19, 20) in social interaction, promoting
a level of social intercourse. A real-time eye contact fNIRS
study found that compared to a prerecorded dynamic video
face, when watching a real partner face-to-face and in real-
time, the cross-brain congruence of both interacting parties was
enhanced in terms of in the angular gyrus signals. This shows
that a real gaze between human partners supports the sharing
of interactive behavior, and this kind of dynamic eye contact
and face behavior makes the individual’s mentality different.
The difference in mentality between the two provides additional
social information, promoting the activity of the temporoparietal
junction (21). The difference in mindset may be due to the
closeness of the social presence, since eye contact is a sign of
accessibility among interacting parties. Therefore, if the social
interaction level of “eye contact” is added to the recording context
(i.e., the virtual confederate), the question is: will the presence
of the video condition induce SS-RIF under the same premise
of closeness?

One study investigating the influence of social networks on the
SS-RIF phenomenon argued that increasing the social presence of
conversation partners through video interaction may accelerate
memory convergence, due to the increase in social pressure to

conform (22). Therefore, we argue that, similarly, under the
context of “eye contact” and “a real image,” the listener will still
feel close, a condition brought about by the high degree of social
presence with real speakers. In the video presence of others,
the listener will feel a slightly reduced sense of social presence;
both physical and psychological distance will be greater, thus
decreasing approachability. The difference in perceived social
presence may result in a difference in SS-RIF.

Overview and Hypotheses

The real presence of others is important for understanding the
formation of SS-RIF and collective memory. Currently, people
do not need to communicate face-to-face to share information.
With the development of modern information technology, we
can now speak with others all over the world. Therefore, in the
context of real and virtual crowds, a question remains as to
which condition is more likely to promote the joint retrieval of
listeners and speakers. According to current research, the “careful
listening” of a listener while in the physical presence of others can
certainly induce the SS-RIF effect. However, can the presence of
real people in a video also successfully induce the SS-RIF effect?
If SS-RIF can be induced, does the degree of forgetting differ
from conditions in which the listener is in the presence of real
people? Does the sense of social presence at different levels of
social interaction cause different degrees of common retrieval,
due to the difference in physical and psychological distance? We
compared the SS-RIF effect in real and video confederate contexts
with “eye contact” to explore the influence of social presence and
its sub-factors (space, accessibility, intimacy, participation) on
SS-RIF. We hypothesized that both contexts could successfully
induce SS-RIF when social presence is high enough. In the real
confederate context with “eye contact,” listeners tended to co-
retrieve information with the speaker, due to the high degree of
closeness brought about by the speaker’s strong sense of social
presence, resulting in a high degree of SS-RIF. In the case of eye
contact between the listener and others through a video, a low
degree of SS-RIF was generated in the listener, due to the low
degree of closeness caused by the weak sense of social presence
from the distant speaker.

MATERIALS AND METHODS
Participants

We used G Power 3.1, referred to the effect size of the main effect
of project type (f = 0.5, Experiment 1) in the study of (3), and
defined the size of effect size by (23) to set the medium effect size
f = 0.3. A priori power analysis shows that a large effect size of
f = 0.30 is detected when at least 26 participants are required,
with a power set of 0.95 and an alpha set of 0.05. Sixty-two
participants were recruited, forming a retrieval group with the
experimenter. Thirty-one participants (Mg = 20.45, SD = 2.36,
22 women and 9 men) were randomly assigned to be members
of the real speaker context group; the other 31 participants
(Mgge = 20.10, SD = 2.01, 15 women and 16 men) were randomly
assigned to be members of the video speaker context group. To
avoid the possible influence of social relationships on memory
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results, the participants and experimenter were all strangers and
of the same sex. All participants were native Chinese speakers.

Design and Materials

This study adopted a 2 x 4 mixed experimental design with
social interaction level serving as a between-subjects variable (real
speaker context vs. video speaker context), item type as a within-
subjects variable (Rp + vs. Rp — vs. Nrp + vs. Nrp-). We also
age-calculated the retrieval accuracy of the subjects in the final
memory test.

Materials were selected from the 10 semantic categories in the
Chinese sample lexical library developed by (24) (the correlation
between each category was low; for example, “vegetable” was
selected but not “fruit”). We selected three items with high and
three items with low classification frequency under each category,
for a total of 60 words. Two category words were selected
as filling material. All sample words were low-frequency, and
there was no significant difference in familiarity, initial stroke,
or final stroke of the sample words in each category (see the
Appendix 1 for details). At the same time, to maximize the
degree of the RIF effect and prevent strong samples from being
more likely to cause interference in the retrieval practice phase
and be easily damaged by the retrieval of weak samples, we
adopted the operation method in (25). In the Nrp category, the
sample words are divided into high correlation words (Nrp-)
and low correlation words (Nrp+). The participants were asked
to listen to the low correlation words (Rp+) mentioned by
the experiment assistant in the retrieval practice phase. If the
final recall rate of Rp+ items was higher than that of the low
correlation words (i.e., Nrp+) in the category of unpracticed
exercises, this indicated that the retrieval induced a facilitation
effect. If the final recall rate of high correlation words (Rp-)
was lower than that of high correlation words (Nrp-) in the
category of unpracticed exercises, this indicated that a retrieval-
induced forgetting effect occurred. After the formal experiment,
to prevent the influence of social factors on individual memory,
we used the Group Preference Scale (26) and Self-Evaluation
Model Scale (27) to measure group preference under different
levels of social interaction: (1) The GPS has 10 items which are
scored on 5-point Likert scale ranging from 0 (“not at all”) to
4 (“very much”) with a total score of 40 points, and the higher
the score, the more participants preferred to work with others. It
should be noted that 2, 5, 8, and 10 are reverse-scored item [e.g., I
would rather study alone than in a group (see the Appendix 2 for
details)]. Cronbach’s a of the GPS in the present study was 0.81.
(2) Self-Evaluation Model Scale has 5 items which are scored on
a 5-point Likert scale ranging from 0 (“not at all”) to 4 (“very
much”). Three and five are reverse-scored item [e.g., The test was
boring (see the Appendix 3 for details)]. Total scores on 5 items
indicated the participants’ enjoyment of the task. Cronbach’s a
of the Self-Evaluation Model Scale in the present study was 0.84.
Subjective reporting was used to measure four dimensions of
social presence (space, accessibility, intimacy, and engagement),
with scores for each dimension calculated using a 7-point Likert
scale ranging from 1 (“very low”) to 7 (“very high”). The higher
the score, the higher the individual’s perceived social presence
(see the Appendix 4 for details).

Procedure

After listening to the instructions, participants engaged in the
formal experiment, which was divided into four stages: learning,
retrieval practice, distraction, and testing. Participants in the real
speaker context were told before the formal experiment that the
experimenter would act as their partner and learn the word pairs
with them.

During the study phase, participants were shown all 60
category-exemplar words. Each pair was displayed in the center
of a screen for 2,000 ms, with the category label on the left and
category members on the right. The presentation of pairs of
words was pseudorandom, with the limitation that two words
belonging to the same category could not appear consecutively.
In the study phase of the real speaker context, the confederate and
participant sat facing the computer screen to learn the word pairs.
In the video speaker context, the participant sat alone facing a
computer screen and learned word pairs.

The practice phase consisted of two cycles, each of which was
comprised of 16 category items, 12 Rp+ and four filler item trials.
To control for primacy effect and recency effect, the first and last
items in each block were filled items. The order of the remaining
items was pseudorandom. Randomization of the experimental
material was performed by E-prime 2.0. In the retrieval practice
phase for the confederate context, the participants sat face-to-face
with the experimenter and were asked to look into the eyes of
the experimenter and listen to them carefully. At the end of the
retrieval practice phase, the participants completed a two-digit
addition and subtraction task, and then a recall task. In the video
speaker context, the participants were left alone in the lab in front
of a computer to complete an experimental task (i.e., watching a
video material). The computer plays video material recorded by
the same sex lab assistant. In this video, the lab assistant will speak
to the camera about the retrieval-practice information. Similarly,
we also required the participants to watch the video looking their
partners in the eye and carefully listening to the information.
After finishing the retrieval phase, the participants engaged in
distraction and recall test tasks.

After the formal experiment, the two groups of subjects filled
in the group preference and self-evaluation model scales.

RESULTS

Comparison of Mean Values of Variables in
Posttest Tasks

We conducted an independent sample t-test on the group
preference scores of the participants in the presence of real and
video others. The results show that there was no significant
difference in the level of group preference scores between the
presence of real others (M = 23.65, SD = 7.09) and the presence
of video others (M =21.1, SD = 8.9), t(5p) = 1.319, p = 0.192;
and then we did the same independent sample ¢-test for self-
evaluation scores, the results show that there was no significant
difference in the level of self-evaluation scores between the
presence of real others (M = 15.83, SD = 2.95) and the presence
of video others (M = 15.06, SD = 3.74), tp) = 0.905, p =
0.369. This analysis revealed that this experiment controlled for

Frontiers in Public Health | www.frontiersin.org

August 2021 | Volume 9 | Article 728762


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Zhu and Zhang

Social Presence Affects Shared Memory

TABLE 1 | Descriptive statistics for factors influencing Listeners’ sense of social presence.

Social interaction level Social presence Space Accessibility Intimacy Participation
Real speaker context 20.32 (4.33) 5.26 (1.29) 5.23 (1.36) 4.42 (1.57) 5.42 (1.36)
Video speaker context 13.23 (4.73) 2.83(1.51) 3.42 (1.59) 2.81(1.17) 4.16 (1.49)
Mean value are displayed in absolute numbers. Standard deviations are shown between parentheses.

TABLE 2 | The correct recall rate of listeners on item types under different experimental conditions.

Social interaction level Rp+ Nrp+ Rp- Nrp-
Real speaker context 0.73(0.18) 0.35(0.13) 0.35(0.17) 0.50 (0.15)
Video speaker context 0.59 (0.18) 0.31(0.15) 0.35(0.18) 0.52 (0.17)

Mean value are displayed in absolute numbers. Standard deviations are shown between parentheses.

the influence of social factors such as group preference and
self-evaluation on individual memory.

Comparison of Listeners’ Social Presence
Score and Influential Sub-Factors Under

Different Levels of Social Interaction

Table 1 describes the results of the descriptive form of listeners’
social presence scores and influential sub-factors at different
levels of social interaction. An independent sample ¢-test
was conducted for the real and the video speaker groups.
The results show that there were significant differences in
the sense of social presence between the two, fgp) = 6.155,
p < 0.001, and the sense of social presence in the real
speaker context was significantly higher than in the video
context. There were also significant differences between the
two groups in terms of factors influencing social presence,
with the real speaker context being significantly higher than
the video speaker context, fyputiaisense (60) = 6.788, p < 0.001;
taccessibility (60) = 4.814, p < 0.001; finsimacy (60) = 4.599,
P < 0.001; tpariicipation (60) = 3.477, p < 0.001.

Effect of Practice on Final Recall

Facilitation Effect

In the final recall test, a repeated measure ANOVA was
performed on the correct recall rate of Rp + and Nrp +
items for the listeners (see Table 2). This analysis highlighted
the main effect of item type and was found to be significant,
Fe0) = 203.023, p < 0.001, 1,2 = 0.772, 95% CI = [0.524,
0.654]. This indicates that the correct recall rate of Rp +
items was higher than that of Nrp + items in the different
experimental conditions. The main effect of the interaction level
was significant, F(j 60 = 6.736, p < 0.05, npz = 0.101, as
was the interaction between item type and interaction level,
F(1,60) = 5.890, p < 0.05,1,* = 0.089. By simple effect analysis, we
found that in Rp+ items, the performance of real speaker context
was significantly higher than that of video context, F(; g9y = 9.949,
p < 001, 1> = 0.142. However, there was no significant
difference in interaction level in Nrp+ items, F(; 0y = 0.781,
p = 0.380.

To determine the facilitation effect due to retrieval practice,
we performed paired-samples ¢-tests for participants in the two
interaction levels separately, contrasting Rp+ and Nrp+ items.
The results show that at different interaction levels, the recall
rate of Rp + items was significantly higher than that of the
Nrp + items, tralspeakercontext(30) = 12.501, p < 0.001, 95%
CI = [0.32, 0.45]; byideopeakercontext(30) = 7.93, p < 0.001, 95%
CI=[0.20, 0.34], as shown in Figure 1A. The results indicate that
the retrieval-practice effect (RPE) appeared when the subjects
acted as listeners under the two experimental conditions.

Retrieval-Induced Forgetting Effect

In the final recall test, a repeated measure ANOVA was conducted
on the correct recall rate of Rp- and Nrp- items (see Table 2).
The results show that the main effect of item type was significant,
F,60) = 46.635, p < 0.001, npz = 0.437, indicating that under
different experimental conditions, the correct recall rate of the
Rp- items was higher than that of the Nrp- items. The main
effect of the interaction level was not significant, F(; 0y = 0.028,
p = 0.868. The interaction between item type and interaction
level was also not significant, F(; 9y = 0.283, p = 0.597.

To verify whether retrieval practice caused a retrieval-
induced forgetting effect, we performed paired-samples ¢-tests for
participants in the two interaction levels separately, contrasting
Rp- and Nrp- items. The results show that at different
interaction levels, the recall rate of the Rp- items was significantly
lower than that of the Nrp- items, trcaispeakercontext (30) = —4.152,
p < 0.001, CI = [—0.219, —0.07]; tyideogpeakercontext (30) = —5.646,
p < 0.001, CI = [—0.23, —0.11], as shown in Figure 1B. This
indicates that the level of social interaction was not the boundary
condition affecting the appearance of SS-RIF.

RPE/SS-RIF Effect Difference Test

To examine the differences between listeners’ levels of the RPE
and SS-RIF under different social interaction conditions, we
performed independent samples ¢-tests on the extent of the RPE
and retrieval-induced forgetting effect for the two interaction
levels. The results show that there were significant differences
in the RPE between the real speaker context (M = 0.387,
SD = 0.171) and the video speaker context (M = 0.274,
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FIGURE 1 | Correct recall rate of RP+, NRP+, RP-, and NRP- items of listeners at different levels of social interaction. (A) Recall performance of listeners’ Rp* and
Nrp* items in the final test under different levels of social interaction. Rp*, practiced words from practiced categories; Nrp*, words from unpracticed categories used
as baseline for Rp™ words. Error bars indicate standard error of the mean. (B) Recall performance of listeners’ Rp~ and Nrp~ items in the final test under different
levels of social interaction. Rp~, unpracticed words from practiced categories; Nrp~, words from unpracticed categories used as baseline for Rp~ words. Error bars

indicate standard error of the mean.

TABLE 3 | Social presence and factors influencing RPE and SS-RIF: a correlation matrix.

Social presence Space Accessibility Intimacy Participation RPE SS-RIF
Social presence 1 0.828* 0.893** 0.875* 0.829* 0.348** 0.140
Space 1 0.647** 0.596** 0.547* 0.396** 0.064
Accessibility 1 0.750** 0.658** 0.149 —0.135
Intimacy 1 0.671* 0.346* —0.241
Participation 1 0.299* -0.2
RPE 1 -
SS-RIF 1

RPE: Retrieval Practice Effect; SS-RIF: Socially Shared Retrieval-induced Forgetting. **p < 0.01.

SD = 0.191), tgp) = 2.434, p < 0.05, Cohen’s d = 0.623. This
analysis revealed that the RPE of the real speaker context was
significantly greater than that of the video speaker context. There
was no significant difference in the SS-RIF effect between the real
speaker context (M = 0.148, SD = 0.199) and the video speaker
context (M = 0.171, SD = 0.171), t(60y = —0.500, p > 0.05.

Various Factors Affecting Social Presence
and RPE/SS-RIF

To examine whether individuals perceive different levels of social
presence based on social interaction level and if this causes a
degree of difference in common retrieval, as well as explore the
various factors influencing social presence and determine which
enhance listeners’ ability to retrieve common motives, a Pearson
correlation analysis was conducted on the relationships among
social presence, RPE, and SS-RIF. The results show that there was
a significant correlation between perceived social presence and
the effect of RPE, r = 0.348, p < 0.05 (see Table 3 for specific
results). Further regression analysis showed that perceived social
presence had a significant predictive effect on the effect of
the RPE, B = 0.011, p < 0.01. Among the factors affecting
social presence, spatial intimacy, and participation had significant
correlations with the RPE, while accessibility had no significant

correlation (see Table 3). There was no significant correlation
between social presence and SS-RIF (p < 0.01). Among all the
factors affecting social presence, only intimacy had a marginally
significant correlation with SS-RIF (p = 0.059).

DISCUSSION

In this study, we examined the effects of social presence on SS-
RIF in real and virtual speaker contexts. The results show that
at different levels of social interaction, listeners all demonstrated
an SS-RIF effect; there was no significant difference between
the two groups. Social presence was not correlated with SS-
RIE but intimacy was slightly correlated with a retrieval-induced
forgetting effect.

The above results indicate that the SS-RIF effect is to a
certain extent universal (28). When a listener’s perception of
a speaker’s social presence reaches a certain level, SS-RIF can
be successfully induced even in the video condition, without
real people being physically present (29). This result contradicts
the conclusion emphasized by Zhang et al. (7), that “careful
monitoring” is not a necessary condition for inducing implicit
retrieval, but real speakers are necessary for inducing SS-RIF.
According to that study, the SS-RIF phenomenon only occurs in
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the real speaker context. However, we found that just by setting
up a similar “eye contact” situation, the video speaker context
yielded the SS-RIF phenomenon, meaning that the appearance
of human figures produced a certain effect, even in situations
where there were no real people. Furthermore, it was more
important to present a portrait to the listener than to simply
allow them to perceive the other’s presence. A previous study
on the influence of group relations on SS-RIF involved the use
of audio recordings. When the researcher played a recording
of a student who had participated in an exchange program, the
researcher also presented the speaker’s photo (4). In this case,
audiences from the same social group consistently showed SS-
RIF. With the increase in online teaching, the appearance of a
“non-human image” is particularly important for research in the
field of education, especially multimedia instruction. Increasing
the appearance of the teacher’s image will enhance learners’ sense
of social presence (30) and significantly improve the learning
effect (31). Therefore, whether is a “portrait” is likely to be one
of the boundary conditions to inducing the SS-RIF phenomenon,
though this requires further study. In addition, the results of
this research support that “careful monitoring” is a decisive
condition for listeners performing joint retrieval. According to
the retrieval inhibition hypothesis, the speaker will appear to
induced forgetfulness because the speaker trying to retrieve a
target project at the same time activation as clues to retrieve
other related projects, resulting in competition. If an individual
is to retrieve the target project, they must suppress competing
projects. So as long as the project interferes with the retrieval
of another project, the inhibition mechanism will occur. Rp-
items are difficult to reach via consciousness retrieval, and recall
performance is worse than for Nrp-. However, when the listener
and the speaker have positive social interaction, the listener and
the speaker will carry out joint retrieve, and the same forgetting
phenomenon will appear in the listener and the speaker, so SS-
RIF appears. When the listeners face a portrait, they perceived
the speaker’s high enough social presence. At that time, listeners
tend to carefully listen to the other party’s information. Once
the participation level reaches a certain level, the SS-RIF effect
naturally occurs.

Another hypothesis of this study was that the degree of SS-
RIF would vary with different levels of social interaction, and the
real speaker group would show a higher degree of SS-RIF, due
to a greater sense of social presence. However, the experiment
results show that there was no significant difference in degree
between the two groups, indicating that the condition of social
presence had no significant influence on SS-RIF (4-6). This
may be because there was no difference between the degrees
of successful SS-RIF, only the boundary condition of whether
SS-RIF could be induced. At the same time, the experimental
materials for this study were relatively simple two-word pairs,
and items with high correlation are easier to recall (or guess at)
in memory tests. Some individuals likely had a strong level of
familiarity with some items, so there was no significant difference
in the degree of forgetting between the two groups.

Although social presence did not make a difference for SS-
RIE, there was a significant difference in RPE, which was higher
in the real speaker’s group than in the video speakers group,

perhaps due to spatial perception, intimacy, and engagement.
One possible explanation is that a true confederate situation
would bring the listener a feeling of closeness, and eye-to-eye
interaction between human companions is closer to what occurs
in nature, thus giving listeners a greater incentive to retrieve
the speaker’s information. Hence, physical and psychological
distance may be the reason for the difference in the degree
of common retrieval between listener and speaker. In previous
studies, Barber and Mather (15) unexpectedly found that gender-
consistent closeness between listeners led to radically different
SS-RIF results; individuals were more inclined to co-retrieve
with one another when they felt greater closeness. This was
confirmed by another study finding that participants rated
partners who tended to agree with them as more trustworthy
and intimate, and therefore were more likely to be influenced
by them during the memory task. Social norms influence
individuals’ decision making behavior, and the pressure not to
destroy intimate relationships makes individuals more prone
to memory conformity (32). Another possible explanation is
that conformity causes individuals to increase their level of co-
retrieval with others. Previous research has found that people
tend to conform when working with peers, even if those peers
are virtual or gender-neutral. They are more willing to comply
with virtual peer responses in memory-based recognition tasks,
leading to subsequent memory failures (33). A real speaker
context intensifies the formation of conformity psychology,
so the pressure of conformity brought about by the presence
of others may motivate individuals to retrieve together with
the speaker, because in many cases people need to identify
information in the presence of others (34).

After controlling for gender and that eye contact may bring
listeners different levels of intimacy, this study found that
regardless of the presence of real people, social presence could
still to a certain extent induce SS-RIE but the real people context
gave listeners stronger motivation to carry out joint retrieval,
and more word pairs were remembered. According to social
facilitation drive theory, the presence of others gives individuals a
certain drive or motivation to improve activity efficiency. A study
comparing preschoolers’ learning of receptive and expressive
words with and without adults found support for this view.
Even when there was no eye contact or verbal communication
between the adults and children, the presence of others enabled
the preschoolers accompanied by adults to learn more expressive
words than did those who were unaccompanied (10). Therefore,
social presence brought about by the presence of others does
affect the extent to which individuals carry out common retrieval.

Our research facilitates the exploration of whether collective
memories are formed in virtual networks and how they differ
from those formed in the real world. The results confirm that the
SS-RIF effect can also be successfully induced when individuals
interact with virtual others, and the forgetting degree is the same
as that when individuals interact with real others. This suggests
that people tend to interact with others when they perceive
that the social presence of the person they are talking to is
high enough, regardless of whether the person actually exists in
the same space. To talk with others in front of my computer
screen, memory changes through social interaction may inspire
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people to participate in social interaction memory convergence,
selective discussion form each other shared memory and silence,
which is beneficial to form the collective memory, promoting
social cohesion and promote the formation of collective identity
(16). It also reflects the possibility of groups forming shared
memories through video. Our study focuses on the influence
of social presence on SS-RIF, which reminds us that in virtual
network, necessary eye interaction and face interaction can
enhance the intimacy between individuals and enhance the
motivation of individuals to jointly extract with others, which is
particularly important for the formation of collective memory in
virtual network.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author/s.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by Ethics Committee of Psychology of
Fujian ~ Normal  University. The  patients/participants

REFERENCES

A, Manier
conversation

1. Coman D, Hirst W. Forgetting the unforgettable
through socially shared retrieval-induced forgetting
of september 11 memories. Psychol  Sci. (2009)  20:627-33.
doi: 10.1111/j.1467-9280.2009.02343.x

2. Anderson MC, Bjork RA, Bjork EL. Remembering can cause forgetting:
retrieval dynamics in long-term memory. J Exp Psychol. (1994) 20:1063-87.
doi: 10.1037/0278-7393.20.5.1063

3. Cuc A, Koppel J, Hirst W. Silence is not golden: a case for socially
shared retrieval-induced forgetting. Psychol Sci. (2007) 18:727-37.
doi: 10.1111/j.1467-9280.2007.01967.x

4. Coman A, Hirst W. Social identity and socially shared retrieval-induced
forgetting: the effects of group membership. J Exp Psychol Gen. (2015)
144:717-22. doi: 10.1037/xge0000077

5. Coman A, Stone CB, Castano E, Hirst W. Justifying atrocities: the effect
of moral-disengagement strategies on socially shared retrieval-induced
forgetting. Psychol Sci. (2014) 25:1281-5. doi: 10.1177/0956797614531024

6. Coman D, Coman A, Hirst W. Memory accessibility and medical decision-
making for significant others: the role of socially shared retrieval-induced
forgetting. Front Behav Neurosci. (2013) 7:72. doi: 10.3389/fnbeh.2013.00072

7. Zhang H, Hou S, Wang HM, Lian YX, Yang HB. Socially shared retrieval-
induced forgetting in a naturalistic collaborative retrieval situation. Acta
Psychol Sin. (2020) 52:716-29. doi: 10.3724/SP.].1041.2020.00716

8. Kushnir T. The status of arousal in recent social facilitation literature: a review
and evaluation of assumptions implied by the current research model. Soc
Behav Pers. (1981) 9:185-91. doi: 10.2224/sbp.1981.9.2.185

9. Zajonc RB, Cross DV. Stimulus generalization as a function of drive shift. |
Exp Psychol. (1965) 69:363-8. doi: 10.1037/h0021857

10. Neuman SB, Samudra P, Wong KM, Kaefer T. Scaffolding attention and partial
word learning through interactive coviewing of educational media: an eye-
tracking study with low-income preschoolers. ] Educ Psychol. (2020) 112:1100.
doi: 10.1037/edu0000428

11. Xie Y, Li CQ, Gao P, Liu Y. The effect and mechanism of social
presence in live marketing on online herd consumption from behavioral
and neurophysiological perspectives. Adv Psychol Sci. (2019) 27:990-1004.
doi: 10.3724/SP.].1042.2019.00990

provided their written informed consent to participate in
this study.

AUTHOR CONTRIBUTIONS

LZ and JZ contributed to conception and design of
the study. LZ organized the database, performed the
statistical analysis, and wrote the first draft of the
manuscript. JZ wrote sections of the manuscript. All authors
contributed to manuscript revision, read, and approved the
submitted version.

FUNDING

This work was supported by the Key Research Institute of
Humanities and Social Sciences of Ministry of Education, China
(Grants No: 16JJD190004).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.
2021.728762/full#supplementary-material

12. Short J, Williams E, Christie B. The social psychology of telecommunications.
Contemp Sociol. (1978) 1:175-88.

13. Biocca F, Harms C, Burgoon JK. Toward a more robust theory and measure
of social presence: review and suggested criteria. Presence. (2003) 12:456-80.
doi: 10.1162/105474603322761270

14. Teng YY. The review of social presence research. Modern Educ Technol.
(2013) 3:64-7. doi: 10.3969/j.issn.1009-8097.2013.03.013

15. Barber SJ, Mather M. Forgetting in context: the effects of age, emotion, and
social factors on retrieval-induced forgetting. Mem Cogn. (2012) 40:874-88.
doi: 10.3758/s13421-012-0202-8

16. Stone CB, Barnier AJ, Sutton J, Hirst W. Forgetting our personal
past: socially shared retrieval-induced forgetting of autobiographical
memories. | Exp Psychol. (2013) 142:1084-99. doi: 10.1037/a00
30739

17. Myers DG. Social Psychology. (8th ed.). New York, NY: McGraw-Hill (2005).

18. Kiilavuori H, Sariola V, Peltola M, Hietanen JK. Making eye contact
with a robot: psychophysiological responses to eye contact with a
human and with a humanoid robot. Biol Psychol. (2020) 158:107989.
doi: 10.1016/j.biopsycho.2020.107989

19. Jiang J, Dai BH, Peng DL, Zhu CZ, Lu CM. Neural synchronization
during face-to-face communication. ] Neurosci. (2012) 32:16064-9.
doi: 10.1523/J]NEUROSCI.2926-12.2012

20. Liu N, Charis M, Witt EE, Pradhan AH, Chen JE, Reiss AL. NIRS-based
hyperscanning reveals inter-brain neural synchronization during cooperative
jenga game with face-to-face communication. Front Hum Neurosci. (2016)
10:82. doi: 10.3389/fnhum.2016.00082

21. Noah JA, Zhang X, Dravida S, Ono Y, Naples A, McPartland JC, et al. Real-
time eye-to-eye contact is associated with cross-brain neural coupling in
angular gyrus. Front Hum Neurosci. (2020) 14:19. doi: 10.3389/fnhum.2020.
00019

22. Vlasceanu M, Enz K, Coman A. Cognition in a social context: a
social-interactionist approach to emergent. Phenomena. (2018) 369-77.
doi: 10.1177/0963721418769898

23. Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd Edn.
Hillsdale, NJ: Lawrence Erlbaum (1988).

24. Liu X. The development of retrieval-induced forgetting and its mechanism
(Doctoral Dissertation). Tianjin Normal University, Tianjin, China (2013).

Frontiers in Public Health | www.frontiersin.org

August 2021 | Volume 9 | Article 728762


https://www.frontiersin.org/articles/10.3389/fpubh.2021.728762/full#supplementary-material
https://doi.org/10.1111/j.1467-9280.2009.02343.x
https://doi.org/10.1037/0278-7393.20.5.1063
https://doi.org/10.1111/j.1467-9280.2007.01967.x
https://doi.org/10.1037/xge0000077
https://doi.org/10.1177/0956797614531024
https://doi.org/10.3389/fnbeh.2013.00072
https://doi.org/10.3724/SP.J.1041.2020.00716
https://doi.org/10.2224/sbp.1981.9.2.185
https://doi.org/10.1037/h0021857
https://doi.org/10.1037/edu0000428
https://doi.org/10.3724/SP.J.1042.2019.00990
https://doi.org/10.1162/105474603322761270
https://doi.org/10.3969/j.issn.1009-8097.2013.03.013
https://doi.org/10.3758/s13421-012-0202-8
https://doi.org/10.1037/a0030739
https://doi.org/10.1016/j.biopsycho.2020.107989
https://doi.org/10.1523/JNEUROSCI.2926-12.2012
https://doi.org/10.3389/fnhum.2016.00082
https://doi.org/10.3389/fnhum.2020.00019
https://doi.org/10.1177/0963721418769898
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Zhu and Zhang

Social Presence Affects Shared Memory

25.

26.

27.

28.

29.

30.

31.

Wimber M, Bauml K-H, Bergstrom Z, Markopoulos G, Heinze H-
J, Richardson KA. Neural markers of inhibition in human memory
retrieval. J Neurosci. (2008) 28:13419-27. doi: 10.1523/JNEUROSCI.1916-0
8.2008

Larey TS, Paulus PB. Group preference and convergent tendencies in small
groups: a content analysis of group brainstorming performance. Creat Res J.
(1999) 12:175-84. doi: 10.1207/515326934crj1203_2

Xue H, Lu KL, Hao N. Cooperation makes two less-creative individuals
turn into a highly creative pair. Neuroimage. (2018) 172:527-37.
doi: 10.1016/j.neuroimage.2018.02.007

Bai L, Mao WB, Li, Z. A new field of social memory: socially
shared retrieval-induced forgetting. Adv Psychol Sci. (2016) 24:707-15.
doi: 10.3724/SP.].1042.2016.00707

Koppel J, Wohl D, Hirst W. The effect of listening to others remember
on subsequent memory: the roles of expertise and trust in socially shared
retrieval-induced forgetting and social contagion. Soc Cogn. (2014) 32:48-180.
doi: 10.1521/5s0c0.2014.32.2.148

Zhang ZH. Difference between face-to-face teaching and distance learners’
sense of social existence: a sample of American college students. China Educ
Technol. (2014) 25:35-39. doi: 10.3969/}.issn.1006-9860.2014.02.007

Cao J, Fu A, Wan R, Zhou LP, Lei H. The effect of instructors’
presentation types on students’ social presence and learning outcome
in the teaching video. Modern Educ Technol. (2017) 27:75-81.
doi: 10.3969/j.issn.1009-8097.2017.07.011

32. Zhao CL, Huang LH, Zhou XL. The influence of interpersoal relationship on
memory conformity. Stud Psychol Behav. (2017) 15:101-7.

33. Reysen MB. The effects of social pressure on false memories. Mem Cogn.
(2007) 35:59-65. doi: 10.3758/BF03195942

34. Wright DB, Self G, Justice C. Memory conformity: exploring misinformation
effects when presented by another person. Br J Psychol. (2000) 91:189-202.
doi: 10.1348/000712600161781

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Zhu and Zhang. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org

August 2021 | Volume 9 | Article 728762


https://doi.org/10.1523/JNEUROSCI.1916-08.2008
https://doi.org/10.1207/s15326934crj1203_2
https://doi.org/10.1016/j.neuroimage.2018.02.007
https://doi.org/10.3724/SP.J.1042.2016.00707
https://doi.org/10.1521/soco.2014.32.2.148
https://doi.org/10.3969/j.issn.1006-9860.2014.02.007
https://doi.org/10.3969/j.issn.1009-8097.2017.07.011
https://doi.org/10.3758/BF03195942
https://doi.org/10.1348/000712600161781
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Does a Sense of Social Presence During Conversation Affect Student's Shared Memory? Evidence From SS-RIF Paradigm
	Introduction
	Overview and Hypotheses

	Materials and Methods
	Participants
	Design and Materials
	Procedure

	Results
	Comparison of Mean Values of Variables in Posttest Tasks
	Comparison of Listeners' Social Presence Score and Influential Sub-Factors Under Different Levels of Social Interaction
	Effect of Practice on Final Recall
	Facilitation Effect
	Retrieval-Induced Forgetting Effect
	RPE/SS-RIF Effect Difference Test

	Various Factors Affecting Social Presence and RPE/SS-RIF

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References


