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Abstract

Background Previous research on college students'learning problems has investigated the notion of self-requlated
learning. However, relatively little research has explored the mechanism underlying the relationship between
meaning in life and self-regulated learning on the basis of the self-regulated learning framework. Additionally,
relatively few studies have examined the impact of phubbing behavior on the traits exhibited by the source of the
behavior in question, particularly from the perspective of nonpersonal perception. Therefore, in this study, Pintrich's
Self-Regulated Learning model is used as a theoretical framework; in addition, this study draws on conservation of
resources theory, among other theories, to explain the relationships among relevant variables. It thus aims to develop
a moderated mediation model that can be used to systematically examine the relationship between meaning in life
and self-regulated learning as well as the mechanism underlying this relationship. On this basis, this study provides
effective recommendations that can be used to enhance self-regulated learning among college students and
promote high-quality learning outcomes.

Methods In this study, the Chinese Meaning in Life Questionnaire, the Youth Psychological Capital Questionnaire,
the Youth Phubbing Scale-Chinese Version, and the Self-Regulated Learning Scale for College Students were used to
survey 488 college students who were recruited from an undergraduate college in a province in central China.

Results (1) Meaning in life had a positive predictive effect on self-requlated learning (r,=0.51, p<0.001). (2)
Psychological capital mediated the relationship between meaning in life and self-regulated learning (indirect
effects=0.31, SE=0.04, 95% Cl=[0.23-0.38]). (3) The first half of the mediating path “meaning in life - psychological
capital — self-regulated learning”and the direct path “meaning in life — self-regulated learning” were moderated by
phubbing (3=0.07, p<0.01, 3=0.10, p < 0.001).
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learning become stronger.

Conclusion Meaning in life not only predicts self-requlated learning among college students directly and positively;
it also influences self-requlated learning indirectly via the mediation of psychological capital. The effects of meaning
in life on psychological capital and self-regulated learning are moderated by phubbing. Specifically, as the frequency
of phubbing increases, the positive predictive effects of meaning in life on psychological capital and self-regulated
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Introduction

The learning problems faced by college students have
been a hot topic in the research on higher education
[1]. Self-regulated learning, on the other hand, is a key
tool that can be used to address college students’ learn-
ing problems and promote high-quality learning [2].
Through self-regulated learning, students can enhance
their learning proactivity, promote holistic develop-
ment, and adapt to the rapidly changing social environ-
ment more effectively. Studies have also reported that
self-regulated learning can promote holistic development
among college students [3—6]. Specifically, self-regulated
learning not only promotes deep learning among college
students [5], thereby improving their academic achieve-
ment, self-efficacy, and problem-solving ability, but also
helps promote their career development [6]. Therefore,
self-regulated learning plays a key role in the holistic
development of college students. An in-depth under-
standing of the characteristics of and mechanisms under-
lying self-regulated learning among college students is
essential with respect to efforts to address their learning
challenges effectively and provide them with high-quality
learning activities.

Previous studies on this topic have explored the pro-
cess, strategies, actions and influencing factors associated
with self-regulated learning [4—8]; however, these stud-
ies have mostly been limited to explorations of the rela-
tionships among some of the relevant variables, and no
researchers have yet systematically examined the internal
and external factors associated with self-regulated learn-
ing or the associated mechanisms of action, thus limit-
ing efforts to improve the self-regulated learning ability
of college students and solve their learning problems to
a certain extent. Therefore, this study relies on Pintrich’s
definition of self-directed learning, which defines self-
regulated learning as an active, constructive process that
can enable learners to set goals for their learning and
subsequently to attempt to monitor, regulate, and control
their cognition, motivation, and behavior under the guid-
ance and constraints of their goals as well as contextual
features of the environment [9]. These self-regulatory
activities can mediate the relationships among individu-
als, the surrounding context, and their overall achieve-
ments [9].

Pintrich’s SRL model divides self-regulated learning
into four stages: forethought, monitoring, control, and

reaction and reflection. Each of these stages involves cog-
nition. Furthermore, each stage involves the regulation of
multiple factors, such as cognition, motivation/emotion,
behavior, and context. On the basis of this model, this
study constructs a research framework that can be used
to investigate self-regulated learning among college stu-
dents and systematically explores the associated internal
and external mechanisms (see Fig. 1).

During the anticipation stage, the notion of meaning in
life is introduced; this concept is closely related to self-
regulated learning [10-11], and it can provide learners
with a sense of direction and motivation and help them
set appropriate learning goals, thus initiating the pro-
cess of self-regulated learning. The introduction of psy-
chological capital during the monitoring stage reveals
that meaning in life enhances an individual’s level of
psychological capital, including in terms of psychologi-
cal resilience and self-efficacy [12]; furthermore, positive
psychological capital has been identified as an important
intrinsic type of motivation that drives self-regulated
learning among college students [13], thus helping them
exhibit positive self-monitoring and emotional regula-
tion. In terms of external behavioral factors, the notion
of phubbing is then introduced. Previous research has
reported that the proportion of Chinese internet users
who use cell phones to access the internet has reached
99.9%, and college students, as a new group of internet
users, include a higher proportion of cell phone users
[14]. In addition, the 2018 report, “How Teens and Par-
ents Cope with Screen Time and Device Interruptions,’
which was issued by the Pew Research Center, indicated
that 72% of parents believe that their children’s cell phone
use interferes with communication, thereby leading to
distraction and phubbing [15]. Such phubbing behavior
may affect various stages of self-regulated learning. Dur-
ing the stage of reaction and reflection, self-regulated
learning, which represents a manifestation of learning
outcomes, refers to the final performance that can be
achieved through the effective regulation of the afore-
mentioned stages as well as external behavioral factors
(see Fig. 1).

In summary, this study uses Pintrich’s SRL model as a
theoretical framework to explore the internal and exter-
nal role mechanisms underlying self-regulated learning
among college students. In particular, it aims to provide
effective strategies that can be used to solve the learning
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Fig. 1 Hypothetical model of the influence of internal and external mechanisms on self-regulated learning among college students

problems faced by college students and promote high-
quality learning activities.

Meaning in life and self-regulated learning among college
students

Meaning in life refers to an individual’s perception of the
value and significance of their current life as well as their
pursuit of purpose and meaning in their future life [16].
This sense of meaning not only enhances an individual’s
understanding of deeper values but also plays a crucial
role in the process of motivating individuals to engage
in positive learning behaviors [17-18]. Specifically, goals
are an integral component of meaning in life. College
students who experience a strong sense of meaning in
life tend to have a clearer sense of purpose and a greater
desire to learn as a result of this sense of meaning [19].
This motivation encourages them to focus more closely
on areas of interest, thus fostering more self-regulated
learning [20].

Moreover, goal-setting theory (GST) posits that goals
that are both specific and challenging can increase an
individual’s effort and persistence, thereby enhancing
their performance [21-22]. In summary, when college
students experience a strong sense of meaning in life,
they are more likely to define their direction in life clearly
and to internalize their personal values and long-term
vision into specific and challenging goals [23]. To achieve
these goals, such students actively adjust their learning
strategies to meet their changing needs, thereby enhanc-
ing their self-regulated learning ability [24]. On the basis
of the theoretical and empirical studies mentioned above,

this study proposes the following hypothesis: Hypothesis
1: Meaning in life among college students can positively
predict their self-regulated learning behaviors (H1).

The mediating effect of psychological capital
Psychological capital plays a crucial role in the relation-
ship between meaning in life and self-regulated learning.
This notion encompasses various positive psychological
states or resources—namely, optimism, hope, confidence,
and resilience—that individuals exhibit during their
growth and development [25]. According to conservation
of resources theory, resources refer to various material
or psychological conditions that help individuals achieve
goals, reduce stress, or meet their needs [26-27]. Mean-
ing in life can serve as an important resource that can
facilitate goal setting and achievement, thus eliciting a
sense of control over the external world; this process can
ultimately promote personal development [20].

Hobfoll et al. (2018) extended conservation of resources
theory by introducing the concept of resource gain spirals
(RGS); namely, the initial resources possessed by indi-
viduals can trigger the acquisition of further resources,
thus leading to the emergence of a positive feedback loop
[27]. This dynamic ultimately contributes to individual
growth. Therefore, as an initial psychological resource,
meaning in life not only motivates college students to
actively pursue their learning goals and directly enhances
their self-regulated learning capacity; it also helps them
accumulate various forms of psychological capital—such
as self-efficacy, resilience, hope, and optimism. In turn,
this accumulation strengthens their ability to cope with
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challenges and increases the flexibility of the learning
strategies that they use, thereby indirectly promoting the
sustainable development of their self-regulated learning
abilities.

Meaning in life can significantly enhance individuals’
psychological capital [12], a claim which is supported
by the following three points. First, meaning in life can
enhance self-efficacy among college students. Research
has revealed that when college students perceive the
meaning and purpose of their lives clearly, they are more
likely to believe that they are capable of meeting both
academic and social challenges, thus increasing their self-
efficacy [28]. This enhanced sense of self-efficacy provides
a solid psychological foundation to support their inde-
pendent learning. Second, meaning in life can enhance
the psychological resilience of college students. Research
has reported that when individuals actively explore and
commit themselves to the task of realizing their life goals,
they are more persistent and courageous in response to
setbacks and challenges, and they exhibit greater resil-
ience and endurance, thus enhancing their psychological
resilience [29]. Psychological resilience further helps such
individuals overcome difficulties and maintain a posi-
tive learning attitude during the learning process. Third,
meaning in life helps college students develop a positive
mindset of optimism and hope. Clarifying the value and
meaning of life can help individuals remain optimistic in
response to difficulties, identify the positive aspects of
such situations more easily, and maintain hope and con-
fidence in the future [30]. This optimism and hope drive
them to become more actively engaged in learning, thus
enhancing their learning outcomes.

Meaning in life provides colleges students with suf-
ficient motivation to engage in self-regulated learning
by stimulating positive psychological capital. As noted,
meaning in life can enhance individuals’ psychological
capital, thereby stimulating students’ interest in learning
and helping them develop self-regulation skills; in turn,
this process enhances self-regulated learning [13]. Spe-
cifically, positive psychological capital contributes sig-
nificantly to the intrinsic motivation of college students.
For example, studies have reported that the stronger the
sense of self-efficacy that college students experience, the
more they believe in their ability to master new knowl-
edge and respond actively to challenges that emerge
during the learning process; accordingly, such students
engage in more self-regulated learning behaviors [31].
Additionally, mental toughness plays a key role in stu-
dents’ ability to overcome learning difficulties, par-
ticularly by enabling individuals to maintain focus and
endurance in response stress and frustration and thus
to respond effectively to various learning challenges;
this process thus also promotes self-regulated learning
[32]. In addition, optimism and hope, which represent
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important forms of psychological capital, can help col-
lege students actively set goals and take actions to pur-
sue academic progress despite the learning challenges
that they face [33]. Therefore, psychological capital is an
important predictor of self-regulated learning. In light of
the preceding arguments, this study proposes Hypoth-
esis 2: Psychological capital plays a mediating role in the
relationship between meaning in life and self-regulated
learning among college students (H2).

The moderating effect of phubbing

According to the 54th Statistical Report on the Develop-
ment of the Internet in China, college students constitute
the newest group of mobile internet users [14]. A reli-
ance on “mobile phones” has come to represent the main
lifestyle of college students. Studies have reported that
15-35-year-olds in China constitute the world’s largest
group of smartphone users; furthermore, phubbing has
been identified as the most common behavior in this con-
text [34]. Phubbing refers to the act of snubbing someone
in a social setting by looking at one’s smartphone instead
of paying attention to the other person [35]. Research-
ers have argued that phubbing behavior is not inherently
positive or negative but rather ambiguous [36].

Phubbing has been reported to have significant nega-
tive effects on individuals’ mental health and learning
behaviors [37-38], including by weakening their social
skills and affective ties [39] as well as by decreasing their
sense of direction in life [40]; however, such behavior can
also be positively associated with life satisfaction, thereby
temporarily strengthening emotional comfort [41].

Conservation of resources theory offers a comprehen-
sive framework that can be used to explain the dual role
of phubbing behavior, including in terms of both resource
losses and resource gains. According to this theory, when
an individual’s resources are depleted or threatened, this
phenomenon triggers stress and may initiate a negative
cycle of resource loss. Conversely, when an individual
acquires or utilizes resources, this phenomenon leads to
the emergence of a positive cycle, which results in the
accumulation of resources and the generation of a virtu-
ous cycle of resource gain [26].

On the one hand, college students who engage in
phubbing may also be phubbed by others. This behavior
may lead to a loss of social resources, such as interper-
sonal support, as well as time resources, thus preventing
meaningful exchanges of individuals’ inner thoughts and
life values [42]. As a result, meaning in life experienced
by such students may grow weaker, thereby potentially
leading to a vicious cycle of loneliness and distraction,
which can reduce their psychological capital and their
capacity for self-regulated learning [43]. On the other
hand, despite the corresponding reduction face-to-face
communication, mobile phones can provide academic
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information, entertainment, and relaxation in a timely
manner, thus promoting the accumulation of academic
and psychological resources and enhancing individuals’
psychological capital [44]. Additionally, mobile phones
can optimize individuals’ fragmented time, improve their
learning efficiency, and stimulate their intrinsic motiva-
tion, thereby leading to the emergence of a virtuous circle
that can enhance self-regulated learning [45]. Therefore,
the hypotheses proposed in this study posited that phub-
bing may moderate the relationship between meaning
in life and psychological capital (H3a) and the relation-
ship between meaning in life and self-regulated learning
(H3b).

In summary, the literature on this topic has focused
primarily on the relationships among four key variables:
meaning in life, psychological capital, phubbing, and
self-regulated learning. However, relatively few studies
have examined the mechanism underlying the relation-
ship between meaning in life and self-regulated learn-
ing within the framework of a self-regulated learning
model. Additionally, studies on the impacts of phubbing
on the traits of phubbers themselves, particularly from
the perspective of noninterpersonal perceptions, remain
limited. Therefore, this study uses Pintrich’s SRL model
as a theoretical framework and incorporates conserva-
tion of resources theory and other relevant theories to
explain the relationships among these variables. It aims
to develop a moderated mediation model (see Fig. 1) that
can be used to systematically explore the relationship
between meaning in life and self-regulated learning as
well as the underlying mechanism. On the basis of this
model, the study seeks to provide practical recommenda-
tions that can be used to enhance self-regulated learning
abilities among college students and promote high-qual-
ity learning.

Methods

Participants

As part of this study, convenience sampling was used to
conduct a classroom-based survey of college students
who were recruited from an undergraduate institution in
a province in central China. This survey aimed to exam-
ine the relationships among meaning in life, psychologi-
cal capital, phubbing, and self-regulated learning. The
participants in this research were recruited from various
academic disciplines, including education, management,
and engineering. Their coursework covered subjects
such as mental health education for college students and
career planning and employment guidance. A total of
500 questionnaires were distributed via the Wenjuanx-
ing platform. To ensure data quality, Mandata, a plugin in
SPSS 26.0 software, was used to screen the responses for
consistency. Specifically, the system automatically identi-
fied questionnaires in which multiple consecutive items
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received identical responses, which suggested that the
respondent may not have carefully read the questionnaire
items. The results indicated that 12 out of the 500 ques-
tionnaires exhibited a clear pattern of response incon-
sistency; these questionnaires were thus deemed invalid
for further analysis. Consequently, the final sample con-
sisted of 488 valid responses (97.60%). The investigator,
who was a full-time psychology teacher at the college
under investigation, explained the instructions in detail
and then allowed the participants to complete the ques-
tionnaire, which took approximately 30 min. The mean
age of the participants ranged between 16 and 23 years
(19.64+1.16); furthermore, 155 (31.80%) participants
were from urban areas, and 333 (68.20%) were from rural
areas.

To ensure the scientific rigor and representativeness
of this study, participation in this research was entirely
voluntary. All participants provided informed consent
and were explicitly informed oral form of the study’s
objectives and procedures as well as their right to with-
draw from this research at any time. The research team
adhered to strict ethical standards during the process of
data collection. The study was conducted in accordance
with the guidelines of the Declaration of Helsinki and
approved by the Ethics Committee of Zhong yuan Insti-
tute of Science and Technology. The design of and pro-
cedures used in this study were approved by the relevant
authorities and reviewed by the institutional ethics com-
mittee under approval number 2,024,051,823.

Measures

Chinese meaning in life questionnaire (C-MLQ)

The Chinese Meaning in Life Questionnaire was devel-
oped by Steger and revised by Mengcheng Wang et al.
[17, 46]. This questionnaire consists of 10 items that
cover two dimensions: the experience of meaning in life
and the search for meaning in life. The items included in
this questionnaire are scored on a 7-point Likert scale,
in which context 1 indicates “strongly disagree” and 7
indicates “strongly agree” Higher total scores indicate a
stronger sense of meaning in life. An example item is “I
am searching for something that makes my life meaning-
ful” In the current study, the Cronbach’s alpha coefficient
for the total questionnaire was 0.87, and the Cronbach’s
alpha coefficients for the two dimensions were 0.81 and
0.90.

Youth psychological capital questionnaire

The Youth Psychological Capital Questionnaire was
developed by Yidu Ye et al. [47]. This questionnaire
consists of 22 items that cover four dimensions: hope,
optimism, self-efficacy, and psychological resilience.
The items included in this questionnaire are scored
on a 6-point Likert scale, in which context 1 indicates
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“completely disagree” and 6 indicates “completely agree”
Higher scores indicate higher levels of psychological cap-
ital. For example, “Even when I encounter bad outcomes,
I can accept them calmly” In the current study, the Cron-
bach’s alpha coefficient for the questionnaire as a whole
was 0.93, and the Cronbach’s alpha coefficients for the
four dimensions ranged from 0.76 to 0.93.

Phubbing scale-chinese version

The Phubbing Scale-Chinese Version was developed by
Karadag et al. and revised by Hui Qiuping et al. [48—49].
This scale consists of 10 items that cover two dimensions:
communication barriers and smartphone addiction. The
items included in this measure are scored on a 5-point
Likert scale, in which context higher total scores indi-
cate more frequent phubbing behavior. An example item
is “When I am with friends, I am busy playing with my
phone” In the current study, the Cronbach’s alpha coef-
ficient for the scale was 0.82, and the Cronbach’s alpha
coefficients for the two dimensions were 0.83 and 0.80.

Self-regulated learning scale for college students

The Self-Regulated Learning Scale for College Students
used in this study was adapted from the scale developed
by Zhu Zude et al. [50]. This scale consists of 40 items,
which are divided into a motivation subscale and a strat-
egy subscale, each of which contains six dimensions. The
motivation subscale includes the dimensions of intrinsic
goal of learning, sense of control over learning, extrinsic
goal of learning, among others, whereas the strategy sub-
scale includes the dimensions of general approach, learn-
ing help, and study plan arrangement, among others. The
learning management dimension contains reverse-scored
items. The items included in this measure are scored on a
6-point Likert scale, in which context higher total scores
indicate stronger independent learning ability. An exam-
ple item is “At the beginning of each semester, I have a
rough study plan” In the current study, the Cronbach’s
alpha coefficient for the overall scale was 0.96, and the
coefficients for the individual dimensions ranged from
0.77 to 0.89.

Statistical analysis
IBM SPSS 27.0 was used to conduct descriptive,
reliability, correlation, and regression analyses. A

Table 1 Descriptive statistics and correlation analysis results
pertaining to each variable

Variable M SD 1 2 3 4
1. Meaning in life 4784 840 1

2. Psychological capital 9167 1427 068" 1

3. Phubbing 3116 667 -0217 -0357 1

4. Self-regulated learning 16948 25.14 0517 059 -012"" 1

Note: * p<0.05, ** p<0.01, *** p<0.001. These indications also apply below

Page 6 of 13

regression-based path approach was employed, and
the PROCESS macro was used to examine conditional
indirect relationships [51]. In this study, we employed
Models 4 and 8 from the PROCESS macro. A moder-
ated mediation model was tested on the basis of a condi-
tional process model via the bootstrap procedure. In all
effect analyses, we computed 95% confidence intervals
on the basis of five-thousand bootstrap resamples. P val-
ues less than 0.05 were considered to indicate statistical
significance.

Results

Common method variance

In this study, to control for potential common method
variance (CMV), several measures were taken. First,
some items included in the questionnaire were reverse-
scored with the aim of reducing measurement error and
response bias. Additionally, we employed Harman’s sin-
gle-factor test to statistically examine CMV. This method
involves analyzing whether all variables load primarily
onto a single factor with the goal of identifying the pres-
ence of CMV. According to Harman’s single-factor test,
the explained variance of the first extracted factor was
29.42%, which was well below the critical threshold of
40%. According to Podsakoff et al,, if the explained vari-
ance of the first factor is less than 40%, this finding sug-
gests that CMV does not pose a serious problem in a
given study [52]. Therefore, the results of this study indi-
cate no significant CMV, thus ensuring the validity and
reliability of the data analysis.

Description and correlation analysis

Table 1 provides a detailed list of the descriptive statistics
and results of the correlation analysis pertaining to each
variable. Specifically, meaning in life was significantly
positively correlated with psychological capital and self-
regulated learning (r; =0.68, p<0.001; ,=0.51, p<0.001).
Psychological capital was significantly positively cor-
related with self-regulated learning (r;=0.59, p<0.001).
Conversely, phubbing was significantly negatively cor-
related with meaning in life, psychological capital, and
self-regulated learning (r,= -0.21, p<0.001; ry= -0.35,
p<0.001; rg=-0.12, p<0.001).

Test of the mediating effects

To test the simple mediation model, in this study, the
PROCESS plugin in SPSS 27.0 was used, in line with
the method proposed by Hayes et al. [51]. The analy-
sis involved using a bias-corrected percentile bootstrap
method to assess the significance of the mediating effect.
The results are presented in Table 2. The results revealed
that, when the mediator was not included, the total effect
of meaning in life on self-regulated learning was 0.51,
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Table 2 Total, direct and indirect effects
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Table 4 The mediating effects of psychological capital at

Effect  Bootstrap SE 95% Cl Percentage different levels of phubbing

Direct 0.20 0.05 [0.11-0.30] 39.22% Mediator Phubbing Conditional BootSE 95%

Indirect 031 004 [023-038]  60.78% indirect a

Total 051 0.04 [0.43-0.58] effect

Note: All variables included in the model were standardized before they were Psychological 2449(M=15D) 0.26 004 [0.18-

entered into the regression equations. The same point also applies below Capital 0.35]
31.16(M) 030 0.04 [0.22—

0.371
with a 95% confidence interval of [0.43-0.58]. Since this 37.83 (M+1SD) 033 0.04 [0.25-
interval did not include 0, the total effect was significant. 042]
Furthermore, Model 4 in the PROCESS plugin was
used to test the mediation model of psychological capital. L0 :;‘:";“;:‘i‘;:f
When psychological capital was added as a mediator, the y £ )

direct effect of meaning in life on self-regulated learn-
ing decreased to 0.20, with a 95% confidence interval of
[0.11-0.30], which still did not include 0, thus indicating
that the direct effect remained significant. The mediating
effect of psychological capital was 0.31, with a 95% confi-
dence interval of [0.23-0.38], which also did not include
0, thus indicating a significant mediating effect. This
analysis revealed that the mediating effect of psychologi-
cal capital accounted for 60.78% of the total effect.

Test of moderated mediation

Because the theory on which this research relies hypoth-
esizes only that the moderator affects the direct path
and the first half of the mediation path, the moderating
effect on the second half of the mediation path was not
tested. Therefore, the interaction term UW (i.e., b2) was
not included in Eq. 3 [52]. Consequently, Model 8 in the
PROCESS plugin was used to test the moderated media-
tion model of phubbing. As part of this analysis, a bias-
corrected percentile bootstrap method was employed to
determine the significance of the moderating effects. The
results are presented in Table 3.

The results of Eq. 1 indicated that meaning in life sig-
nificantly positively predicted self-regulated learning
(5=0.68, p<0.001). The results of Eq. 2 indicated that
meaning in life significantly positively predicted psycho-
logical capital (8=0.64, p<0.001), and the interaction
term between meaning in life and phubbing significantly
positively predicted psychological capital (5=0.07,
p<0.01). The results of Eq. 3 indicated that psychological

Psychological Capital
LA s o
(=]
PRI T S T R S S

Low Meaning in Life High Meaning in Life

Fig. 2 The Moderating Effect of Phubbing on the Relationship between
Meaning in Life and Psychological Capital

capital significantly positively predicted self-regulated
learning (8=0.47, p<0.001), and the interaction term
between meaning in life and phubbing significantly
positively predicted self-regulated learning (8=0.10,
p<0.001). In light of these findings, the moderated medi-
ation model of phubbing was supported, thus indicating
that phubbing moderates both the direct path and the
first half of the mediation path.

The mediating effects of psychological capital on the
relationship between meaning in life and self-regulated
learning at three levels of phubbing (M-1SD, M, and
M +1SD) are presented in (Table 4) alongside the corre-
sponding 95% bootstrap confidence intervals.

To explore the moderating effects in further detail, sim-
ple slope tests were conducted, and simple effects plots
were created (see Fig. 2). The results revealed that when
the level of phubbing was low (M-1SD), meaning in life
had a significant positive predictive effect on psycho-
logical capital (Bgy,e=0.56, SE=0.04, £=13.27, p<0.001).
When the level of phubbing was high (M+1SD), the

Table 3 Results of the test of the moderated mediation model of phubbing

Predictors (Eq. 1) Self-regulated learning (Eq. 2) Psychological capital (Eq. 3) Self-regulated learning

B t 95% Cl B t 95% Cl B t 95% CI
Meaning in life 0.68 20217 [0.61-0.74] 0.64 1947 [0.57-0.70] 0.22 443" [0.12-3.11]
Phubbing -0.24 7.04™ [-0.31-0.17] 0.05 137 [0.02-0.13]
Psychological capital 047 9.22™ [0.37-0.57]
Meaning in life * 0.07 257 [0.02-0.13] 0.10 3077 [0.03-0.16]
Phubbing
R? 0.46 0.51 037
F 40854 16622 76.16"
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positive predictive effect of meaning in life on psycho-
logical capital was stronger (Bj;,,,.=0.71, increasing from
0.56 to 0.71, SE=0.04, t=15.82, p<0.001). Thes findings
indicating that as the frequency of phubbing among col-
lege students increases, the positive predictive effect of
meaning in life on psychological capital becomes stron-
ger. In other words, the developmental advantages of
meaning in life on psychological capital among college
students can be activated more easily when the frequency
of phubbing is greater.

To explore the moderating effects in further detail, sim-
ple slope tests were conducted, and simple effects plots
were created (see Fig. 3). The results revealed that when
the level of phubbing was low (M-1SD), meaning in life
had a significant positive predictive effect on self-regu-
lated learning (Bg,=0.12, SE=0.06, £=2.09, p<0.05).
When the level of phubbing was high (M + 1SD), the posi-
tive predictive effect of meaning in life on self-regulated
learning was stronger (B, =0.32, increased from 0.12
to 0.32, SE=0.06, t=5.10, p<0.001). These findings reveal
that as the frequency of phubbing among college students
increases, the positive predictive effect of meaning in life
on self-regulated learning becomes stronger. In other
words, the developmental advantages of meaning in life
with respect to self-regulated learning among college stu-
dents can be activated more easily when the frequency of
phubbing is greater.

Discussion

The present study explored the relationship between
meaning in life and self-regulated learning among col-
lege students as well as the intrinsic mechanism of action
underlying this relationship. The results indicated that
meaning in life indirectly influences self-regulated learn-
ing via psychological capital and that the first half of the
path of this mediating effect as well as the direct path
between meaning in life and self-regulated learning were
moderated by phubbing. The results of this study indi-
cate that Pintrich’s self-regulated learning model can help
explain how meaning in life and psychological capital
function at different stages of self-regulated learning, par-
ticularly with respect to the pathway in which meaning
in life influences self-regulated learning via psychological
capital [9]. These findings provide empirical evidence and
practical insights that can be used in efforts to promote
self-regulated learning among college students alongside
high-quality learning.

Meaning in life and self-regulated learning among college

students

Meaning in life was identified as a significant posi-
tive predictor of self-regulated learning among college
students, a result that is consistent with the findings of
previous research [53-54]. According to [53-54], an

Page 8 of 13

0.5 1 ——Low Phubbing
O-High Phubbing
04 A o
o
E 03
3
_
5 02 A
g 01 A
%
-]
A 0.0 A /
-0.1 /
-0.2 o
-0.3 T 1

Low Meaning in Life High Meaning in Life

Fig. 3 The moderating effect of phubbing on the relationship between
meaning in life and self-regulated learning

individual’s perspective on life is a key influence on their
habits and behaviors. According to goal-setting theory,
college students who experience a strong sense of mean-
ing in life tend to have a clearer sense of direction and life
goals [21]. To achieve these goals, they proactively adjust
their motivation and learning strategies, thus indicating a
stronger desire for knowledge and a clearer sense of pur-
pose [19]. In turn, these traits increase their capacity to
engage in self-regulated learning in response to changing
needs [20, 24].

One possible explanation for this finding is that mean-
ing in life enhances students’ expectations and value
identification, thus motivating them to face and over-
come learning challenges. This deep-seated value iden-
tity drives students to adapt proactively and optimize
their learning strategies [55]. Such intrinsic motivation
and persistence become even more pronounced when
students encounter difficulties, particularly by enabling
them to maintain high levels of enthusiasm and effort in
the context of learning despite the challenges they face;
in turn, this process can effectively enhance their self-
regulated learning ability. In this way, students not only
achieve better academic outcomes but also make sig-
nificant progress in terms of their personal growth and
development.

The mediating effect of psychological capital

This study revealed that psychological capital partially
mediates the relationship between meaning in life and
self-regulated learning. This finding validated the appli-
cation of conservation of resources theory, particularly
in light of the spiral effect on resource acquisition that it
posits [26—27]. According to this theory, initial resources
(e.g., meaning in life) not only enhance an individual’s
psychological state directly but also contribute to the
accumulation of various forms of psychological capital
(e.g., hope, optimism, self-confidence, and resilience),
thereby leading to the emergence of a positive cycle of
resource gain. According to [28—30], the positive relation-
ship between meaning in life and psychological capital is
in line with this theory. College students who experience
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a strong sense of meaning in life are more likely to focus
on certain areas of interest during the learning process.
When such students encounter challenges, they experi-
ence greater enthusiasm and initiative and focus on posi-
tive aspects, thus eliciting a sense of hope and optimism
[30]. Moreover, these students often have clear plans for
the future and a strong sense of purpose, thereby enhanc-
ing their psychological resilience and self-efficacy when
they encounter academic challenges [28—29].

The positive relationship between psychological capi-
tal and self-regulated learning revealed in this research
is consistent with the findings reported by Palos et al.
[13]. Psychological capital (e.g., self-efficacy, hope, resil-
ience, and optimism) serves as a crucial resource that can
help enhance students’ intrinsic motivation and psycho-
logical resilience [32]. Students who possess high levels
of psychological capital are better equipped to maintain
a positive attitude when they encounter learning dif-
ficulties; furthermore, they set goals proactively, solve
problems, and persist in their learning. In turn, these
benefits promote the continuity and effectiveness of self-
regulated learning. By using their psychological capital,
such students are able to cope with academic challenges
more effectively, explore a variety of self-regulated learn-
ing strategies, and ultimately attain enhanced learning
outcomes.

The moderating effect of phubbing

This study also revealed that phubbing moderated the
first half of the “meaning in life — psychological capi-
tal — self-regulated learning” path as well as the direct
path “meaning in life — self-regulated learning” As the
frequency of phubbing increased, the positive predic-
tive effect of meaning in life on psychological capital and
self-regulated learning became stronger. In other words,
among students who experienced a stronger sense of
meaning, the positive effect on their learning and psycho-
logical resources was more significant in high-frequency
phubbing situations. This finding stands in contrast to
the results of most previous studies on this topic, which
have highlighted the negative effects of phubbing behav-
ior [39, 40, 48]. According to [39, 40], the smartphone
is primarily a tool that can facilitate social communica-
tion. Phubbing behavior is often associated with reduced
social interaction, thus presenting individuals with the
illusion of engagement with the world around them. The
fact that phubbing can affect offline real-time interac-
tions negatively is undeniable [56—57].

The positive moderating effect of phubbing observed in
this study differs from the findings of previous research
on this topic. This discrepancy may be due to the fact
that prior studies have focused primarily on the passive
negative effects of phubbing on the recipient of such
behavior. In contrast, this study adopted a perspective
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rooted in noninterpersonal perception, thus emphasiz-
ing the interaction between phubbing and the psycho-
logical processes experienced by phubbers themselves.
One possible explanation for these findings is that dur-
ing phubbing, individuals not only disengage from social
interactions but also gain the ability to process informa-
tion efficiently, access relevant resources quickly, and
thereby complete learning tasks more effectively [41, 58].
As a result, phubbing can facilitate emotional regula-
tion, thus allowing college students to temporarily reduce
their social distractions, enhance their focus and moti-
vation in their pursuit of meaning in life, and cope with
external pressures or anxieties more effectively, thereby
ultimately strengthening their psychological capital as
well as related psychological resources. Additionally, fre-
quent phubbing may provide college students with a self-
regulation strategy that they can employ within a digital
environment, thus expanding the ways in which they can
achieve meaning in life. In turn, this process enables
them to complete specific tasks more effectively, thereby
enhancing their self-regulated learning ability.

The results of this study are consistent with previous
research [48], which has suggested that the commu-
nicator, as the source of the behavior in question, takes
the initiative in the process of phubbing [59]. This study
revealed that phubbing, to some extent, protects the psy-
chological resources and self-regulated learning abilities
of college students who exhibit a strong sense of mean-
ing in life. This process has two key implications: first,
it helps avoid unnecessary social distractions, thereby
reducing the depletion of psychological resources, and
second, it enhances the individual’s focus and control
over learning activities. These findings are in line with
conservation of resources theory [26], which posits that
by avoiding unnecessary social demands, individuals
can accumulate and optimize psychological resources,
such as self-efficacy and learning resilience, thereby ulti-
mately supporting self-regulated learning. In summary,
this study provides new empirical evidence in support of
the positive effects of phubbing on the basis of the dual-
effect framework. However, importantly, while the inter-
action between phubbing and meaning in life has positive
effects on psychological capital and self-regulated learn-
ing, phubbing alone continues to have negative effects on
psychological capital and self-regulated learning.

Research limitations

The present study revealed in meaningful findings but
was subject to several limitations. First, the cross-sec-
tional design of this research limits our ability to deter-
mine temporal sequences and causality among the
variables; thus, future researchers should employ exper-
imental or longitudinal designs to draw conclusions
regarding temporal precedence and causality. Second, the
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size of the sample investigated in this study was relatively
small and limited to college students from regular under-
graduate institutions. This limitation may affect the gen-
eralizability of the findings of this research, as different
educational environments and student backgrounds may
influence the process of developing self-regulated learn-
ing abilities. Therefore, future researchers should recruit
larger samples by including students from various types
of universities, thereby increasing the heterogeneity of
the target population. In particular, comparisons of stu-
dents from regular universities and top-tier institutions
in terms of their self-regulated learning behaviors could
enhance the comprehensiveness of the findings of this
research. Third, this study identified phubbing as a mod-
erating variable; however, students’ self-regulated learn-
ing behavior may also be related to many other factors.
For example, family capital, as an external resource, is
closely related to students’ self-regulated learning. Future
researchers should investigate these additional mod-
erators with the goal of obtaining a more comprehensive
understanding of the factors that affect self-regulated
learning. Furthermore, future researchers could explore
the implications of phubbing in different cultural con-
texts and social environments in further depth and inves-
tigate its long-term effects on student learning.

Implications

Theoretical implications

In this study, which is based on Pintrich’s SRL model,
a moderated mediation model is used to examine the
internal and external mechanisms that influence self-reg-
ulated learning among college students. The key theoreti-
cal implications of this research are as follows:

First, this study provides empirical support to support
Pintrich’s SRL model. The findings indicate that mean-
ing in life, which is a key factor during the forethought
stage, enhances self-regulated learning not only directly
but also indirectly by strengthening psychological capital
during the monitoring stage [9]. Additionally, phubbing,
as an external behavioral factor, influences these early
stages, thereby impacting self-regulated learning. These
empirical results confirm the applicability of Pintrich’s
SRL model and extend its relevance to digital learning
environments.

Second, this study validates the conservation of
resources (COR) theory and its resource gain perspec-
tive. According to COR theory, individuals strive to
acquire, protect, and accumulate resources with the aim
of coping with the stress and challenges that they expe-
rience [26]. This study reveals that psychological capital,
as a secondary type of resource gain that is derived from
meaning in life, not only enhances self-regulated learn-
ing but also contributes to continuous resource accumu-
lation, thus leading to the emergence of a positive cycle.
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Furthermore, under specific conditions, phubbing serves
as a positive moderator in this context, thereby support-
ing the resource gain perspective by revealing that indi-
viduals can optimize resource management by engaging
in strategic behaviors. These findings suggest that in
digital environments, phubbing may function as a self-
regulation strategy, which can enable college students to
explore meaning in life and improve their self-regulated
learning abilities more effectively.

Practical implications

This study provides practical recommendations that can
be used to enhance self-regulated learning among col-
lege students effectively, particularly in terms of three key
aspects.

First, families and educators can support self-regulated
learning among students by encouraging them to expe-
rience meaning in life. Parents play a crucial role in the
process of shaping their children’s perceptions and appre-
ciation of the meaning of life through subtle, everyday
influences. Furthermore, educators should consciously
integrate life education into their teaching practices,
thereby embedding self-regulated learning strategies
within curricular activities with the goal of helping stu-
dents develop more effective self-learning habits [60].
This interdisciplinary educational interaction is particu-
larly beneficial in the context of efforts to promote stu-
dents’ comprehensive self-regulated learning abilities
[61].

Second, the mediating role of psychological capital
in this context suggests that educators should focus on
cultivating students’ psychological resources with the
aims of helping them overcome learning difficulties and
enhancing their self-regulated learning outcomes. Edu-
cators can be effective in this context in several ways:
(1) it can strengthen students’ academic self-efficacy by
providing them with positive feedback that can increase
their confidence; (2) it can promote students’ academic
resilience by helping them maintain a positive mindset
and improve their ability to cope with challenges; (3)
it can guide students to discover the intrinsic value of
learning, thereby enhancing their sense of engagement
and commitment; and (4) it can facilitate the design of
self-regulated learning activities that can improve stu-
dents’ independent thinking and self-management skills.
By employing these strategies, educators can enhance
students’ self-regulated learning abilities while also pro-
viding them with the psychological support that is neces-
sary to promote their overall development.

Third, the positive moderating effect of phubbing in
this context suggests that educators should adopt a bal-
anced perspective on the dual impacts of this factor
and develop intervention strategies that can be used to
improve students’ psychological capital and self-regulated
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learning in the digital age. Understanding both the posi-
tive and negative effects of phubbing can help relevant
actors develop more targeted educational interventions.
(1) Universities should raise awareness of the negative
effects of phubbing, such as social isolation and procras-
tination, by providing mental health education and time
management training. (2) Educators can encourage stu-
dents to use mobile devices as effective learning tools,
thereby employing educational apps, online courses,
and digital time-management tools to transform smart-
phones into resources that can support self-regulated
learning. (3) Relevant actors can elicit a sense of meaning
in life among students and improve their psychological
capital, thus helping them make goal-oriented decisions
regarding phone use; this process can ultimately enhance
students’ self-regulated learning abilities.

Conclusions

Meaning in life not only predicts self-regulated learning
among college students directly and positively but also
influences self-regulated learning indirectly via the medi-
ating role of psychological capital. The effects of meaning
in life on psychological capital and self-regulated learning
are moderated by phubbing. Specifically, as the frequency
of phubbing increases, the positive predictive effect of
meaning in life on psychological capital and self-regu-
lated learning becomes stronger.
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