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Abstract: Academic self-efficacy is an important condition to ensure learning effectiveness and
improve the sustainability of online learning quality. The present study intended to examine the
relationship among online teacher support, academic procrastination, and academic self-efficacy
by employing a questionnaire survey and structural equation modeling in the online learning
environment. We report on survey data from N = 827 college students from China. The results showed
the following: that online teacher support and its emotional, cognitive, and autonomy support
dimensions have significant positive effects on academic self-efficacy, and it can predict the academic
self-efficacy of college students through the mediating effect of academic procrastination. Therefore,
in order to enhance the academic self-efficacy of online learners, it is crucial to increase online teacher
support, provide guidance and motivation to online learners, reduce academic procrastination, and
improve the emotional, cognitive, and autonomy support perceived by students in online courses
and learning activities. The findings contribute to the exploration of the impact and mechanism of
online teacher support regarding the academic self-efficacy of learners, providing theoretical and
empirical support for enhancing academic self-efficacy in online learning and the development of a
sustainable quality of teaching.

Keywords: teacher support; online academic self-efficacy; academic procrastination; structural
equation model; online learning; sustainable learning

1. Introduction

With the rapid development of information technology, the way that people learn is
also changing [1]. At present, online learning has become a common mode of learning [2].
However, online learning also faces problems such as a high student attrition rate, low
course completion rate, and unsatisfactory learning effect [3]. These have become urgent
problems to solve, as they affect the effectiveness and quality of online learning. Academic
self-efficacy (ASE), which is the learner’s perception and beliefs about their ability to
act appropriately and achieve good results when facing learning tasks, is an important
predictor of learning effectiveness [4] and has received extensive attention from educators
and scholars [5]. Studies have shown that academic self-efficacy has a positive effect on
the academic performance of students, among other indicators [6], is an important factor
affecting the quality of individual learning, and has a certain positive effect on improving
learning outcomes [7]. It can be seen that the improvement of academic self-efficacy in
the online learning environment is an important way to improve the online learning effect
and improve the quality of learning [8]. Therefore, it is of great significance to explore the
influencing factors and mechanisms of learning online academic self-efficacy, in order to
improve online learning outcomes.
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Existing research related to academic self-efficacy has been centered on three aspects:
the role of the learner’s academic self-efficacy, influencing factors, and intervention path-
ways [9]. In studies on the role of academic self-efficacy, researchers have used academic
self-efficacy as a mediating variable to study the causal relationship when academic self-
efficacy is held constant [10]. For example, one study found that academic self-efficacy
plays a fully mediating effect in the influence on engagement in learning [11] and affects
peer-to-peer assessment [12] and the attitudes and learning behaviors of online learn-
ers [13]. Studies considering factors influencing academic self-efficacy have taken academic
self-efficacy as a dependent variable and observed its effect on other factors; for example,
Xie Li et al. have found that academic self-efficacy is not only influenced by individual
factors but also by environmental factors such as teacher–student relationships and peer
relationships [14]. It has been found that factors affecting academic self-efficacy include
teacher–student relationships, peer relationships [15], teacher support [16], academic emo-
tions [17], and goal achievement orientation, in addition to individual factors [18]. In
addition, in terms of intervention pathways for academic self-efficacy, the main interven-
tions have been formulated in terms of confidence, beliefs, emotions, and attitudes, and it is
believed that learning psycho-efficacy training [19] and positive emotions [20] can enhance
the academic self-efficacy of students. Educational intervention pathways have mainly
been formulated in terms of learning methods, learning behaviors, and so on (e.g., teachers
guiding learners to enhance their academic self-efficacy) [21,22]. Furthermore, a student’s
perception of the classroom environment can enhance their academic self-efficacy [23],
and the effectiveness of feedback information influences the improvement of academic
self-efficacy [24].

Academic procrastination refers to the habitual delay or postponement of academic
tasks or responsibilities despite knowing that such delay might lead to negative conse-
quences. It involves putting off important educational activities, such as studying, com-
pleting assignments, or preparing for exams, often in favor of less urgent or non-academic
activities [25].

In summary, many scholars in the educational and psychological fields have explored
the issues surrounding academic self-efficacy. However, most of the existing studies have
focused on traditional classroom teaching, and no empirical studies have validated the
relationships between the roles of teacher support, academic procrastination, and academic
self-efficacy in online teaching environments. In particular, with the wide application
of emerging technologies in the field of education, online learning presents intelligent,
personalized, and ubiquitous features; as such, the academic self-efficacy of students has
changed, and students have new needs for teacher support. So, what is the impact of
teacher support on the academic self-efficacy of students in online learning environments?
What is its influence process? What role does online learning academic procrastination play
between instructor support and academic self-efficacy? These questions have not yet been
well answered.

In view of the above, this study examines the impact of instructor support on online
learning self-efficacy, tests the mediating effect of academic procrastination, theoretically
broadens the perspectives of existing research in the field of academic self-efficacy, and
more comprehensively reveals the mechanism of the impact of online instructor support on
academic self-efficacy, allowing for constructive suggestions for improving the academic
self-efficacy of college students online to be practically put forward, providing a reference
path to enhance the strategy of online instructor support and improve the learning effect.

2. Teacher Support

Teacher support refers to the teacher’s concern and help, spiritual affirmation, and
encouragement with respect to a student’s academic performance [26]. Teacher support
can be divided into three dimensions—affective support, cognitive support, and autonomy
support—based on the need for relevance, competence, and autonomy of learners, as
advocated by self-determination theory [27]. Among these, affective support refers to
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a teacher’s support for a student’s feelings, interests, and other emotional aspects [28],
which reflects the quality of a student’s interpersonal relationships with their teachers
and classmates, and may help students to improve their belonging and learning experi-
ences [29]. Cognitive support refers to teachers providing scholars with clear guidance
and encouraging messages, rather than evaluative feedback [28], which helps students to
understand the teacher’s expectations and how they can effectively meet those expecta-
tions [30]. Autonomy support refers to teachers providing students with relevant choices,
respect, and encouraging voluntary learning rather than control [30].

3. Research Hypotheses
3.1. The Effect of Teacher Support on Academic Self-Efficacy

As teacher support has attracted extensive attention from scholars, research related to
its association with academic self-efficacy has also achieved various results. Self-efficacy is
widely regarded as an influential predictor of individual behavior [31] and plays a crucial
role in student learning processes, which fluctuate over time and may vary in different
learning environments [32]. Previous studies on the relationship between teacher support
and academic self-efficacy were conducted earlier, such as the study of Ryan and Grolnick
(1986), which reported a positive correlation between teacher autonomy support and
academic self-efficacy [33]. In the study of Greene et al. (2004) [34], it was demonstrated that
teacher autonomy support positively predicted student self-efficacy. Sakiz, Pape, and Hoy
(2012) [35] found that the academic self-efficacy of students was enhanced when teachers
provided emotional support. Studies conducted in China have also begun to pay attention
to the effect of teacher support on academic self-efficacy in recent years. For example,
it has been found that emotional support, autonomy support, and cognitive support by
teachers can have a positive effect on academic self-efficacy [36]. Teacher autonomy support
indirectly affects student academic self-efficacy through academic emotions [37]. Teacher
emotional support affects the academic self-efficacy of students, and students become more
confident when they feel emotional support from their teachers [38]. It has also been found
that teacher emotional support is significantly and positively related to the raw academic
self-efficacy of learners [39] and, from the results of existing studies, teacher support—as
an external element—affects the academic self-efficacy of learners: the greater the impact of
teacher support, the greater the impact on their academic self-efficacy. The dimensions of
teacher support have different impacts on academic self-efficacy; therefore, the following
hypotheses on the impact of perceived teacher support on the online academic self-efficacy
of college students were formulated based on self-determination theory:

H1. There is a positive association between faculty support and the online academic self-efficacy of
college students.

H1a. Emotional support is positively associated with the online academic self-efficacy of college
students.

H1b. Cognitive support is positively associated with the online academic self-efficacy of college
students.

H1c. Autonomy support is positively associated with the online academic self-efficacy of college
students.

3.2. Impact of Faculty Support on Academic Procrastination

Academic procrastination denotes when students unnecessarily put off their stud-
ies, even though they are aware of the negative consequences that such delays will lead
to, which is one of the main challenges affecting the success of students in online learn-
ing [40]. Academic procrastination has become a common challenge in student learning
for students transitioning from traditional classrooms to online courses and, given that
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academic procrastination is more pronounced in online learning environments and affects
learning outcomes [41], there is a need for research on procrastination in online learning
environments. Teacher support has been found to have a significant effect on academic
procrastination [42], as it not only reduces the procrastination behaviors of students but
also enhances their positive emotions [43]. Teachers and students in online learning en-
vironments are separated in time and space, and students can learn at their own pace
according to their own needs and abilities; however, the autonomy, methods of knowledge
learning, and emotions related to learning determine the effectiveness of online learning for
students. Thus, they often need to receive continuous attention and guidance and support
from teachers. However, the link between instructor support and procrastination in online
learning environments remains under-studied. So, how do teachers influence the academic
self-efficacy of online students and the prevalence of academic procrastination? Based on
this question, the characteristics of online learning environments were considered, from
which the following hypotheses were formulated:

H2. There is a negative association between teacher support and online academic procrastination
among college students.

H2a. Emotional support is negatively associated with online academic procrastination among
college students.

H2b. Cognitive support is negatively associated with online academic procrastination among
college students.

H2c. Autonomy support is negatively associated with online academic procrastination among
college students.

3.3. Impact of Academic Procrastination on Academic Self-Efficacy

Online academic procrastination may be an important factor affecting the online
learning effectiveness of college students, due to the weaker learning monitoring and the
lack of face-to-face communication and mutual support in the online learning process,
which can produce procrastination behaviors in learners. Academic procrastination refers
to a kind of delay of learners in learning situations, which is specifically manifested in the
behavioral tendency of postponing study, accompanied by negative emotional reactions
such as anxiety and guilt [44]. Positive emotions can enhance academic self-efficacy [45];
however, negative emotional factors directly affect the level of academic self-efficacy of
online learners which, in turn, affects online learning outcomes. Academic procrastination
was found to be the main reason why online learners failed or dropped out of a course [46],
suggesting that academic procrastination not only affects academic self-efficacy but also
affects the quality of online learning. Therefore, the following hypothesis is proposed:

H3. There is a negative association between academic procrastination and the online academic
self-efficacy of college students.

3.4. Mediating Effects of Academic Procrastination

Academic procrastination is a common problem affecting the learning and perfor-
mance of university students worldwide [47]. Most existing studies have investigated the
current status of academic procrastination in terms of three factors: delay in academic pro-
crastination behaviors, negative emotional experiences, and delay in completing tasks [48].
As a mediating variable, academic procrastination predicts learning engagement [3] and
learning efficacy [49], and studies have shown that academic procrastination mediates
the effects of teacher support and the subjective well-being of adolescents [50]. Academic
procrastination also mediates the effects of teacher support and academic achievement by
students [51]. In summary, it can be seen that teacher support is accompanied by a de-
crease in academic procrastination, and academic self-efficacy is enhanced after a decrease
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in academic procrastination. However, the mediating role of academic procrastination
between teacher support and academic self-efficacy in online learning environments re-
mains unverified, and its mechanism of action is even less explained. Therefore, this study
examines the mediating effect of academic procrastination on the relationship between
instructor support and academic self-efficacy in online learning environments by combin-
ing the characteristics of online learning environments, allowing for the proposal of the
research hypothesis that academic procrastination is an important mediating variable in
the relationship between instructor support and the online academic self-efficacy of college
students, and puts forward the following hypotheses:

H4. There is a positive association between teacher support and the online academic self-efficacy of
college students, mediated by academic procrastination.

H4a. Emotional support is positively associated with the online academic self-efficacy of college
students, mediated by academic procrastination.

H4b. Cognitive support is positively associated with the online academic self-efficacy of college
students, mediated by academic procrastination.

H4c. Autonomy support is positively associated with the online academic self-efficacy of college
students, mediated by academic procrastination.

4. Materials and Methods
4.1. Participants

The participants in this study were 827 college students from 10 universities in six
provinces in China. Given that the focus of this study was on learners in an online learning
environment, we followed the principle that the student subjects had all completed at least
one online course. Prior to data collection, participants were informed of the purpose of
the study. A total of 827 students were informed and assured that their responses to the
questionnaire would be used only for the purpose of the study and protected by anonymity.
The final sample consisted of 428 (51.75%) female participants and 399 (48.25%) male
participants. The grade distribution was from freshmen to seniors, with 43.27% freshmen,
21.21% sophomores, 22.74% juniors, and 14.79% seniors. A total of 58% of the respondents
were from liberal arts majors and 42% were from science majors.

4.2. Instruments

The variable scales involved in this study are all well-established scales in the field of
educational teaching behavior, which have been widely used in online teaching contexts in
China.

4.2.1. Perceived Teacher Support Scale

There exist mature scales for measuring the teacher support perceived by learners, both
at home and abroad. For this study, we selected the widely validated online teacher support
questionnaire for college students developed by Li Ang [52]. The dimensions of teacher
support perceived by online learners include online teacher affective support, online teacher
cognitive support, and online teacher autonomy support, taking into account the online
learning environment and the characteristics of the research subjects. The scale consists of
15 items, including 5 questions in the online emotional support dimension, 5 questions in
the online cognitive support dimension, and 5 questions in the online autonomy support
dimension. The questionnaire is scored on a five-point Likert scale, with scores ranging
from low to high, representing the five options of “not at all” to “completely”; that is, the
questionnaire was scored on a scale of 1, 2, 3, 4, and 5, where a higher score indicates
a higher level of teacher support perceived by the learner. The Cronbach’s α values for
the three dimensions of the original scale and the overall questionnaire were 0.789, 0.792,
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0.773, and 0.90, respectively. In this study, the coefficients of agreement between the three
dimensions of affective, cognitive, and autonomy support and the overall coefficient of
consistency of the scale, Cronbach’s α, were 0.949, 0.97, and 0.945 and 0.97, 0.945, and 0.983,
respectively, indicating that the scale has good reliability. The Confirmatory Factor Analysis
yielded χ2 = 351.768, df = 129, χ2/df = 2.72, RMSEA = 0.037, CFI = 0.982, TL = 0.978, and
SRMR = 0.241, indicating that the questionnaire has good construct validity.

4.2.2. Online Academic Self-Efficacy Scale for College Students

To measure the online academic self-efficacy college students, this study used the Aca-
demic Self-Efficacy Scale revised by Chi Xianglan (2020) [53]. The scale consists of five question
items: “I believe that I can achieve good academic results; I believe that I can master the most
difficult points in the course; I believe that I can learn the knowledge and skills covered in
the course; I am still a strong learner compared to other students; I can excel at almost all
my coursework tasks if I don’t give up”. In this study, the contextual condition of “learning
through an online course” was added as the background condition. For example, in “I believe
I can achieve good academic results through online courses”, higher scores indicate higher aca-
demic self-efficacy. The internal consistency coefficient of the scale was 0.953, which indicates
that the reliability of the questionnaire is good; furthermore, the results of the measurement
model fit analysis (χ2 = 16.68, df = 6, χ2/df = 2.78, CFI = 0.998, TLI = 0.996, RMSEA = 0.037,
and SRMR = 0.009) indicated that the scale has good construct validity.

4.2.3. Academic Procrastination Scale

Regarding the measurement of academic procrastination at home and abroad, there
also exist mature scales. Solomon et al. have compiled the procrastination assessment scale,
which is the most widely used [54]. Huang Qingshuang et al. (2019) [3] combined this scale
with the online learning environment as well as the learning activities, in order to revise the
academic procrastination scale with respect to the online learning environment, including
the degree of academic procrastination, academic procrastination brought about by the
impact of procrastination, and procrastination to change the intention of the three dimen-
sions. The results of validated factor analysis were as follows: χ2/df = 5.66, RMSEA = 0.12,
CFI = 0.98, TLI = 0.7, and SRMR = 0.01. These results indicate that the questionnaire has
good construct validity. The Cronbach’s α of the scale was 0.93, indicating that the ques-
tionnaire has good reliability. For this study, the scale of Huang Qingshuang et al. (2019) [3]
was revised: as there was no online learning activity of “writing learning experience” in
the online courses in which the research subjects had participated, this item was deleted,
and the other four items and three questions were selected. After deletion of the title,
the loadings of all factors of the questionnaire on the online academic procrastination of
college students were higher than the standard of 0.40. The loadings of all factors of the
online academic procrastination questionnaire after the deletion of the questions were
higher than the standard of 0.40 and reached a significant level. Likert five-point scale
items (1 = strongly disagree, 5 = strongly agree) were used to assess the procrastination of
students in the online learning environment: the higher the score, the higher the degree of
academic procrastination of the students. For example, one of the sample question items
was “I know I am supposed to do my homework in my e-learning course, but I just don’t
do it”. Confirmatory Factor Analysis yielded χ2 = 94, df = 25, χ2/df = 3.76, RMSEA = 0.046,
CFI = 0.99, TLI = 0.98, and SRMR = 0.072, which indicate that the questionnaire has good
construct validity. The scale consistency coefficient Cronbach’s alpha was 0.923 when using
KMO and Bartlett’s test, indicating that the scale has good reliability.

4.3. Data Processing and Analyzing Methods

For this study, the IBM SPSS Statistics software version 22.0 software was mainly used
to conduct descriptive statistics and correlation analysis on the collected data. After, the
structural equation modeling approach was established based on the theoretical foundation
and research hypotheses. The statistical analysis was conducted using Mplus software,
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which is developed and distributed by Muthén & Muthén (Los Angeles, CA, USA). Mplus
8.0 was used to conduct validated factor analysis and structural equation modeling to
explore the relationship between the influence of online instructor support on academic
self-efficacy, as well as to test the role of online academic procrastination in the relationship
between instructor support and academic self-efficacy, that is, its mediating effect between
teacher support and academic self-efficacy.

5. Procedure and Data Analysis
5.1. Common Method Bias Test

All three scales in this study were provided by the same research subjects through
self-reported data. Therefore, in order to control the common method bias, Harman’s test
was used to conduct the common method bias test for artificial covariance between the
independent and dependent variables. Setting the number of common factors as 1, the
results indicated that there were six factors with eigenvalues greater than 1, explaining
64.02% of the variance, and the first factor explained 24.62% of the variance, which was
less than the critical value of 40% [20]. Confirmatory Factor Analysis showed that the
fit index was unsatisfactory, with χ2 = 11,521, df = 105, χ2/df = 109.72, RMSEA = 0.144,
SRMR = 0.049, CFI = 0.87, and TLI = 0.84, suggesting that this study does not suffer from
serious common method bias.

5.2. Descriptive Statistics and Analysis Results of Each Variable

The descriptive statistics and correlation coefficients for each variable (see Table 1)
demonstrate that there exist significant positive correlations between the three dimensions of
online instructor support and academic self-efficacy and a significant negative correlation with
academic procrastination; meanwhile, academic procrastination has a significant negative
correlation with academic self-efficacy. This suggests that online instructor support has a
greater impact on the academic self-efficacy and academic procrastination of online learners.
Gender had a significant correlation with academic self-efficacy, and the major category had a
significant correlation with online instructor support and the three dimensions. Therefore,
gender and major category were used as control variables in the following analysis.

Table 1. Descriptive statistics results and correlation of variables.

Variables 1 2 3 4 5 6 7 8

1 Teacher support 1
2 Emotional support 0.948 ** 1
3 Cognitive support 0.987 ** 0.910 ** 1
4 Autonomy support 0.953 ** 0.837 ** 0.927 ** 1
5 Academic self-efficacy 0.737 ** 0.672 ** 0.721 ** 0.740 ** 1
6 Academic procrastination −0.120 ** −0.125 ** −0.113 ** −0.110 ** −0.159 ** 1
7 Gender −0.016 −0.019 −0.009 −0.022 −0.096 ** −0.016 1
8 Professional category 0.106 ** 0.093 * 0.103 ** 0.113 ** 0.108 ** −0.053 0.108 ** 1

Note: Gender is a dummy variable, male = 1, female = 2; major category is a dummy variable, humanities and
social sciences = 1, natural sciences = 2. Correlations are significant at the ** 0.01 level (two-tailed) or * 0.05 level
(two-tailed).

5.3. The Effect of Teacher Support on the Online Academic Self-Efficacy of College Students: The
Mediating Effect of Academic Procrastination

According to the research hypotheses, the three dimensions of teacher support were
used as observational variables, academic self-efficacy as an outcome variable, academic
procrastination as a mediating variable, and gender and major category as control variables.
Structural equation modeling with path coefficients was conducted using the Mplus 8.0
software. The Bootstrap method was used to test the mediating effect, with put-back
replicated sampling 1000 times, and significance was tested according to whether the 95%
confidence interval contained 0 [55]. The Bootstrap method of Maximum Likelihood (ML)
was used to estimate the values of the path effects for each variable, and the resulting values
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of the effects between the variables are shown in Table 2. The path effects were analyzed to
clearly present the relationship between teacher support and its dimensions, self-efficacy,
and academic procrastination, and all models presented a satisfactory fit to the data.

Table 2. Analysis of mediating effects between online faculty support, academic procrastination, and
academic self-efficacy.

Model Effect Pathways 95% Confidence
Intervals

Effect Value
(Standardized

Path Factor)
Significance

1

Emotional support →
academic procrastination [−0.242, −0.059] −0.151 **

Academic procrastination →
academic self-efficacy [−0.152, −0.017] −0.082 **

Direct effect Emotional support →
academic self-efficacy [0.633, 0.771] 0.703 **

Intermediary effect
Emotional support →
academic procrastination →
academic self-efficacy

[0.002, 0.028] 0.012 **

Total effect [0.650, 0.779] 0.716 **

2

Cognitive support →
academic procrastination [−0.232, −0.058] −0.143 **

Academic procrastination →
academic self-efficacy [−0.144, −0.023] −0.079 **

Direct effect Cognitive support →
academic self-efficacy [0.691, 0.825] 0.763 **

Intermediary effect
Cognitive support →
academic procrastination →
academic self-efficacy

[0.002, 0.023] 0.011 **

Total effect [0.709, 0.831] 0.775 **

3

Self-support → academic
procrastination [−0.245, −0.069] −0.156 **

Academic procrastination →
academic self-efficacy [−0.123, −0.012] −0.064 **

Direct effect Self-support → academic
self-efficacy [0.718, 0.855] 0.793 **

Intermediary effect
Self-support → academic
procrastination → academic
self-efficacy

[0.002, 0.023] 0.01 **

Total effect [0.737, 0.860] 0.803 **

4

Teacher support → academic
procrastination [−0.233, −0.057] −0.145 **

Academic procrastination →
academic self-efficacy [−0.143, −0.022] −0.077 **

Direct effect Teacher support → academic
self-efficacy [0.690, 0.828] 0.764 **

Intermediary effect
Teacher support → academic
procrastination → academic
self-efficacy

[0.002, 0.025] 0.011 **

Total effect [0.709, 0.834] 0.775 **

Note: Correlations are significant at the ** 0.01 level (two-tailed).
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5.3.1. Structural Equation Modeling of Teacher Emotional Support, Academic
Procrastination, and Online Academic Self-Efficacy

The structural equation model of teacher emotional support, academic procrastination,
and academic self-efficacy was constructed using teacher emotional support as a predictor
variable and academic procrastination as a mediator variable (shown in Figure 1). The
equation model fit well, with the following indicators: χ2/df = 2.72, RMSEA = 0.057,
CFI = 0.968, TLI = 0.962, and SRMR = 0.04. As can be seen from the data in Table 2
and Figure 1, faculty affective support can directly and positively predict academic self-
efficacy among online college students, with a direct impact effect value of 0.703 (p < 0.001),
and hypothesis H1a was verified. It can also indirectly predict academic self-efficacy
through the mediating variable of academic procrastination, with a mediating effect value
of 0.012 (p < 0.001), and hypothesis H4a was verified. In addition, from the analysis results,
teacher emotional support can negatively predict academic procrastination, and academic
procrastination can also significantly negatively predict academic self-efficacy, with effect
values of −0.151 (p < 0.001) and −0.082 (p < 0.001), respectively; thus, hypotheses H2a and
H3 were verified. This suggests that the higher the perceived emotional support from the
instructor during the participation of college students in online learning, the lower their
academic procrastination and the higher their academic self-efficacy.
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5.3.2. Structural Equation Modeling of Teacher Cognitive Support, Academic
Procrastination, and Online Academic Self-Efficacy

A structural equation model of teacher cognitive support, academic procrastination,
and academic self-efficacy was constructed using online teacher cognitive support as a
predictor variable and academic procrastination as a mediator variable (shown in Figure 2).
The equation model fit well, with the following indicators: χ2/df = 3.21, RMSEA = 0.07,
CFI = 0.95, TLI = 0.95, and SRMR = 0.05. From the data in Table 2 and Figure 2, it
can be seen that online cognitive support by teachers can directly and positively predict
academic self-efficacy, with a direct effect value of 0.763 (p < 0.001), and hypothesis H1b
was verified. At the same time, online teacher cognitive support also indirectly predicted
academic self-efficacy through the mediating variable of academic procrastination, with a
mediating effect value of 0.011 (p < 0.001), and hypothesis H4b was validated. In addition,
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from the analysis results, instructor cognitive support can significantly negatively predict
academic procrastination, and academic procrastination can also significantly negatively
predict academic self-efficacy, with effect values of −0.14 (p < 0.001) and −0.08 (p < 0.001),
respectively; thus, hypotheses H2b and H3 were verified. These results indicate that the
higher the perceived cognitive support from the instructor during the participation of
college students in online learning, the lower the degree of academic procrastination and
the higher the academic self-efficacy they exhibit.
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5.3.3. Structural Equation Modeling of Teacher Autonomy Support, Academic
Procrastination, and Online Academic Self-Efficacy

The mediating structural equation model of online instructor support, academic pro-
crastination, and academic self-efficacy was constructed using online instructor autonomy
support as a predictor variable and academic procrastination as a mediator variable (shown
in Figure 3). The equation model fit well, with the following indicators: χ2/df = 4.45,
RMSEA = 0.08, CFI = 0.93, TLI = 0.92, and SRMR = 0.05. As can be seen from the data in
Table 2 and Figure 3, online teacher autonomy support can significantly and positively
predict academic self-efficacy, with a direct effect value of 0.793 (p < 0.001), and hypothesis
H1c was verified. Additionally, online teacher autonomy support can indirectly predict
academic self-efficacy through the mediating variable of academic procrastination, with
a mediating effect value of 0.01 (p < 0.001), and, so, hypothesis H4c was validated. In
addition, from the results of the analysis, online teacher autonomy support significantly
negatively predicted academic procrastination, and academic procrastination significantly
negatively predicted academic self-efficacy, with effect values of −0.156 (p < 0.001) and
−0.064 (p < 0.001), respectively; thus, hypotheses H2c and H3 were validated. These
results indicate that the higher the perceived online instructor autonomy support during
the participation of college students in online learning, the lower the degree of academic
procrastination and the higher the academic self-efficacy they exhibit.
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5.3.4. Structural Equation Modeling of Teacher Support, Academic Procrastination, and
Online Academic Self-Efficacy

Next, a structural equation model with online instructor support as the exogenous
variable, academic procrastination as the mediating variable, and academic self-efficacy as
the endogenous variable was constructed, as shown in Figure 4. The model fit indices were
χ2/df = 4.65, CFI = 0.94, TLI = 0.94, RMSEA = 0.06, and SRMR = 0.05. All indices met the
model fit criteria, and the fit was good.
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From Table 2 and Figure 4, it can be seen that online teacher support can significantly
and positively predict academic self-efficacy, with a direct influence effect value of 0.764
(p < 0.001), and hypothesis H1 was verified. Meanwhile, online faculty support can
also indirectly predict academic self-efficacy through the mediating variable of academic
procrastination, with a mediating effect value of 0.011 (p < 0.001), and hypothesis H4 was
validated. In addition, from the analysis results, online instructor support can significantly
negatively predict academic procrastination, and academic procrastination can significantly
negatively predict academic self-efficacy, with effect values of −0.145 (p < 0.001) and −0.077
(p < 0.001), respectively; therefore, hypotheses H2 and H3 were verified. These results
indicate that the higher the perceived online instructor support during the participation of
college students in online learning, the lower the degree of academic procrastination and
the higher the academic self-efficacy they exhibit.

From the above four structural equation models, it can be seen that online teacher
support and its emotional support, cognitive support, and autonomy support dimensions
significantly and positively affect academic self-efficacy, with their direct effects on the
academic self-efficacy endogenous variables being 0.764, 0.703, 0.763, and 0.793, respectively.
It can be seen, that among the dimensions of teacher support, online teacher autonomy
support had the greatest effect on academic self-efficacy, followed by cognitive support
and, finally, emotional support.

6. Conclusions and Implications
6.1. Research Conclusions and Theoretical Contributions

In this study, we delved into the impact of teacher support on the academic self-efficacy
of university students in the context of online learning, uncovering the mediating role of
academic procrastination. The synthesis of our key findings is outlined below.

First and foremost, our research underscores the crucial role of online teacher support
in enhancing academic self-efficacy. Across the dimensions of emotional support, cognitive
support, and autonomy support, teachers demonstrated a significant positive influence.
This implies that a teacher’s emotional care, cognitive guidance, and support for students’
autonomous development not only directly elevate academic self-efficacy but also reinforce
this positive effect by mitigating academic procrastination.

Secondly, academic procrastination emerged as a pivotal mediating factor influencing
academic self-efficacy in the online education environment. Teacher support not only
directly impacts academic self-efficacy but also, by reducing instances of academic pro-
crastination, further strengthens its positive influence. This underscores the importance
for educators to address and mitigate procrastination tendencies to effectively enhance
students’ academic self-efficacy.

Lastly, to boost the academic self-efficacy of online learners, educational institutions
and instructors should commit to strengthening online teacher support. This involves
elevating levels of emotional support, reinforcing cognitive guidance, and fostering stu-
dents’ autonomous learning. Additionally, by curbing academic procrastination, educators
can more effectively stimulate positive student engagement in online coursework, thereby
heightening their perception of teacher support.

In conclusion, our study provides empirical support for understanding the mecha-
nisms through which teacher support influences academic self-efficacy in online education.
These findings offer robust theoretical and practical guidance for enhancing the quality of
online education instruction and improving students’ academic achievements.

This paper makes the following four theoretical contributions.
First, it focused on the academic self-efficacy of learners in online learning environ-

ments. Most existing studies have explored factors that contribute to academic self-efficacy
from the perspective of the learner’s internal or external environment, such as their positive
emotions [56], positive social interactions between parents and children, and verbal persua-
sion [57]. Although some studies have also focused primarily on the factors affecting the
academic self-efficacy of learners, such as teacher support [58], they have mostly focused
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on elementary school students in classroom settings. However, learners in online learning
environments face different problems from classroom teaching and need different teacher
support and, so, the dimensions of teacher support will also differ. Based on the above, this
study empirically investigated the academic self-efficacy of online learners and analyzed
the associated mechanism from the perspective of online teacher support, thus expanding
on and supplementing online academic self-efficacy research.

Second, the inhibitory effect of online teacher support on academic procrastination
was revealed, in order to provide reference and inspiration for subsequent studies. Existing
research on teacher support has mainly focused on how to influence learning engage-
ment, learning satisfaction, and so on, through positive facilitating effects [59,60], while
exploration of the inhibitory effect of online teacher support has only been discussed by
a few scholars, in terms of negative academic emotions (e.g., anxiety, depression, shame,
and anger) [61]. Furthermore, there are no direct research results on online instructor
support and academic procrastination. Online instructor support, as an external driver of
continuous learning, can inhibit some negative learning behaviors and emotions, and the
level of academic self-efficacy will also affect academic behaviors and learning progress.
Therefore, it is of special significance to study the link between the two. This study re-
vealed that learners with higher perceived teacher support have higher levels of affective
learning, cognitive learning, and academic self-confidence, as well as less procrastination
and a higher willingness to make changes to it. Based on the above, this paper explored
the negative impact of online teacher support on academic procrastination through an
empirical investigation of online teacher support, which not only provides a theoretical
reference for subsequent online teacher support-related research but also an exploration of
the outcome variables of online teacher support.

Third, based on self-determination theory, this paper explored the mechanism of
instructor support on online academic self-efficacy from an academic procrastination
perspective. Related research on self-determination theory has found that, based on the
dual role of internal drive and environmental stimuli, learners generate decisions about
learning cognition and behavior, which have a significant impact on their self-efficacy
and learning outcomes [62]. However, the fact is that, when individual learners present
academic procrastination behaviors, although they will try to align their self-behavior
with the progress of their learning goals, their academic self-efficacy will be affected due
to their academic procrastination behaviors, therefore affecting their learning outcomes.
Therefore, in this study, when applying self-determination theory, internal trait factors such
as academic self-efficacy were also taken into account in an attempt to make the theory
more complete. It was found that academic procrastination realizes the transmission of
academic self-efficacy through online instructor support, and learners with higher online
instructor support are less likely to present academic procrastination behaviors and are
more likely to have the intention to change their procrastination behaviors. Exploration of
the mediating effect of academic procrastination provides a new perspective and direction
for the application of self-determination theory.

6.2. Teaching Implications

Based on existing research, this study explored the relationship between teacher
support and the academic self-efficacy and academic procrastination of learners in an
online learning environment through quantitative methods, revealing the extent to which
different dimensions of teacher support affect the academic self-efficacy and academic
procrastination of online learners, which is an important revelation for teachers in practice
to carry out online teaching. This yielded the following insights.

First, the quality level of online instructor support services perceived by students
should be emphasized, in terms of its ability to enhance the academic self-efficacy of
online learners. The previous analysis pointed out that the academic self-efficacy of online
learners has a significant impact on their outcomes. Then, teachers can enhance the
academic self-efficacy of learners through high-quality support when conducting and
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implementing online teaching. In teaching practice, most teaching researchers propose to
improve academic self-efficacy through the internal emotions of learners, but not from the
perspective of teacher support; as such, they can improve academic self-efficacy through
providing emotional support, cognitive support, and autonomy support. Therefore, the
importance of teacher support should be emphasized in online learning environments.

Second, the academic procrastination behavior of students should be suppressed.
According to the results of this study, academic procrastination has a mediating

effect between online instructor support and academic self-efficacy; therefore, the teaching
process should be carried out through corresponding instructor support to inhibit the
academic procrastination behavior of learners, such that they can improve their own
learning progress and tasks, reduce procrastination, and further improve their academic
self-efficacy. This requires teachers to improve the flexibility of the design of online courses
and learning activities, as well as providing sufficient independent support for online
learners.

Third, the role of cognitive support in inhibiting academic procrastination and enhanc-
ing self-efficacy should be emphasized.

As can be seen from the above analysis, in terms of teacher support, cognitive support
had the highest impact on academic self-efficacy. Therefore, teachers should provide
learners with cognitive support, such as learning strategies and personalized guidance,
when carrying out online teaching, as well as designing diversified learning activities and
tasks—such as adding learning cases in addition to regular activities such as watching
videos, thematic discussions, and assessing each other’s homework—in order to make the
abstract knowledge visualized and concrete, and to help students improve their cognitive
level. Full consideration should be given to the actual needs of learners, such as multiple
views of teaching difficulties and key content.

Fourth, academic self-efficacy can be enhanced through initiatives such as guidance
and motivation, as part of the teacher’s emotional support.

Emotional support has an important influence on the academic self-efficacy of online
learners and, so, teachers should strengthen the communication and interaction between
themselves and students in online learning, as well as providing learners with adequate
and effective emotional support. Teachers should strengthen the emotional incentives
for online learners, such as stimulating their motivation and enthusiasm, creating an
interactive atmosphere, paying attention to learning dynamics, giving learners timely and
effective feedback, exploring the learning process based on learning analytics technology,
interpreting learner behaviors, and dynamically adjusting the learning design activities to
enhance academic self-efficacy.

6.3. Limitations and Future Research

This study still had some shortcomings, due to the limitations of the sample popu-
lation and its own ability level. First, as this study adopted a self-reported approach for
investigation, the subjective component is still significant, and there may have been the
phenomenon of subjects over- or under-assessing their own situation, thus affecting the
objectivity of the results. Therefore, for a follow-up study, we intend to adopt qualitative
methods, such as in-depth interviews, and use a combination of the two methods to gain a
more in-depth and comprehensive understanding of the situation of the subjects, or to make
the results more objective, scientific, and rigorous through the use of technical methods
such as data mining and analysis. Second, the sample capacity should be increased and a
geographic comparative analysis should be included in the study. Thus, in our follow-up
study, the number of geographic areas will be appropriately increased to make the sample
more representative, further validating the conclusions of this study.
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