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Abstract: Teacher caring behavior in higher education has been frequently studied in the context of
face-to-face instruction. The COVID-19 pandemic has transformed the territory of high education such
that synchronous or asynchronous online instruction has become an important component of college
students’ learning experience. The lack of valid and reliable scales makes it difficult to quantitatively
examine teachers’ caring behavior in online contexts. Building on existing literature, we designed and
implemented a three-stage study that aimed to develop and validate a scale for measuring Chinese
university teachers” online caring behavior from students’ perspectives. Results from data analysis
have shown that the scale has construct validity and internal consistency reliability. The scale has
revealed that teacher caring behavior in an online context consists of three latent factors, namely,
inclusiveness, support, and conscientiousness. This is consistent with the existing conceptualization
of teacher care as a three-dimensional construct. The scale made targeted improvement of existing
scales and can be used to quantitatively examine the relationship between teachers’ caring behavior
and students’ academic performance, learning motivation, learning engagement, learning self-efficacy,
sense of belonging, and mental health.

Keywords: online teaching; teachers’ caring behavior; scale development

1. Introduction

In the past two decades, more and more researchers have been concerned about teach-
ers’ caring behaviors in higher education. Teachers’ caring behavior has a positive impact
on students’ learning, including increasing students” academic achievement, their engage-
ment and cooperation in learning, and their retention in college [1-3]. Besides, teachers’
caring behavior plays an important role in students” holistic development, including social
and emotional growth, well-being, and mental health [4-6]. Moreover, teachers’ caring
behavior is also conducive to improving teaching and promoting teachers’ professional
development [3,7,8]. Therefore, the study of teachers’ caring behavior is significant in
fulfilling the growth of the ideal selves of the teacher and the students.

Teachers’ caring behavior in higher education has been frequently studied in face-
to-face learning environments, in which the use of communication technologies is not
necessarily integral to teaching and learning. In synthesizing existing literature, Walker
and Greaves [9] concluded seven exemplary practices of a caring teacher, including lis-
tening to students, showing empathy, supporting students, being active in the processes
of learning in the classroom, setting high expectations of students and their behaviors,
praising students when appropriate, and showing concern about students’ lives outside
classrooms. However, to date, few studies have focused on university teachers’ caring
behavior in online environments.

Meanwhile, the COVID-19 pandemic has transformed the territory of high education.
It has affected nearly 1.6 billion (91.3%) learners in 194 countries due to national closures of
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schools and universities [10]. In response to the pandemic, higher education worldwide
rapidly moved courses online. Ministries of education in many countries issued a notice
requesting higher education institutions to suspend traditional face-to-face teaching and
implement online teaching [11]. Since the onset of the COVID-19 pandemic, the majority
of institutions have been supporting hybrid teaching and learning options for both on-
campus and online education [12]. After the epidemic, online learning is still an important
component of higher education [13]. As a country with a large population, by November
2022, China launched more than 61,900 MOOCs, which had 402 million registered users,
979 million learners, and 352 million students obtaining credit recognition. Now, the total
number of both MOOCs and Chinese learners in MOOCsS ranks first in the world and main-
tains rapid growth [14]. However, teachers’ online caring behavior and its impact remain
under-researched. In existing studies, some researchers have explored the applicability
of Noddings’ caring theory to online contexts [15,16], while others explored the specific
teachers’ caring behaviors amidst online teaching through empirical investigation [17-22].
These studies mostly employed qualitative methods or surveys without reporting their
validity and reliability. Therefore, there is a lack of valid and reliable scales to quantita-
tively examine teachers” online caring behavior. The present study sought to develop and
validate a scale for measuring Chinese university teachers’ online caring behavior from
students’ perspectives.

2. Literature Review

We used the core collection of the Web of Science database for English literature
retrieval. “Teachers’ caring behavior”, “ethic of care”, “online teaching”, “online learning”,
“caring teaching”, “higher education”, and “scale development” were searched as keywords.
Chinese literature on teachers’ caring behavior was identified by using China National
Knowledge Internet (CNKI) database to search the keywords mentioned above. We used
Excel to mark the author, publication date, journal name, abstract, keywords, research
objects, research methods, findings, discussions and conclusions, limitations, and future
directions for each article to facilitate analysis of the included studies. Our analysis of the
literature focused on how teachers’ caring behavior is defined, the dimensions of caring
behavior, the cultural aspects of caring behavior, and existing scales for capturing teachers’
caring behavior.

2.1. Defining Teachers” Caring Behavior

Care is a core concept of the ethics of caring, a normative ethical theory that holds care
or benevolence as a virtue and centers moral action on interpersonal relationships. As the
founder of care ethics, American feminist psychologist Carol Gilligan described care as
an ethic that focuses on responding to others’ needs in relationships. She stated that “the
logic underlying an ethic of care is a psychological logic of relationships, which contrasts
with the formal logic of fairness that informs the justice approach” [23] (p. 73). Building
on the work of Carol Gilligan, Nel Noddings developed one of the first comprehensive
theories of care and argued that caring is the foundation of morality. She perceived
relationships as ontologically basic to humanity, where identity is defined by a set of
relationships individuals have with others. A climate in which caring relations flourish
can best meet individual needs, impart knowledge, and encourage the development of
moral people [24]. According to Noddings, care, in its essence, is relational, which can
only exist in a relationship. Therefore, the particularity of relations is fundamental to the
ethics of care. According to Noddings, each caring relation consists of at least two people,
the “one-caring” and the “cared-for”. What is distinctive in all such relations is that the
one-caring acts in response to a perceived need on the part of the cared-for. Therefore, the
co-existence in the same physical space does not ensure the establishment of a relationship.
Only when the subjectivity of both parties is recognized in the space can the relationship
truly exist between one another. A caring act can only exist when the one-caring feels and
senses what the cared-for is experiencing and initiates a commitment to help. This does not
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mean that the one-caring does exactly what the cared-for desires in all situations. Rather,
when formulating a response that provides the best opportunities for helping the cared-for,
the one-caring might consider the point of view of the cared-for, the assessment of the need
of the cared-for, and the expectations of the one-caring,.

Relationships are an essential part of teaching and learning, especially relationships
between teachers and students. Effective teachers form authentic, caring relationships with
their students. Such a relationship can promote student success in many different ways,
including but not limited to increasing academic achievement, promoting self-motivation
and self-regulation, improving goal-making skills, and reducing chronic absenteeism [1-3].
As care is a relational structure, teaching with care can make teachers succeed in establish-
ing and strengthening the relationship with students. When teachers show their care, they
are motivated by the need to strengthen interpersonal relationships with students [25]. A
sustained effort to show care promotes the development of mutually beneficial relation-
ships where students trust their teachers and teachers are able to use their knowledge of
students to improve teaching and students’ learning experience [26]. Given the importance
of relationships in teaching and learning, education researchers have utilized Nodding’s
theory of care to examine teachers’ caring behavior. Teacher care involves pedagogical
actions and relational dynamics for promoting students” academic and holistic develop-
ment [27]. Teacher care is perceived as a deepening of trust, mutuality, responsiveness, and
reciprocity between students and teachers, and enrichment of caring scope, embodied in
the conceptualization of “Pedagogical Care” to “Holistic Care” and then onto “Sustainable
Care” [28].

In synthesizing existing studies, Lei [29] concluded that teachers’ caring behavior
mainly includes three dimensions: Conscientiousness, support, and inclusiveness. Consci-
entiousness means that teachers treat their teaching work with chariness and responsibility.
Support means that in the process of interaction with students, teachers can take the ini-
tiative to approach, understand and care about students, give enthusiastic, selfless, and
thoughtful help to students, and invest time to meet their needs. Inclusiveness means that
teachers take each and every student as the core and can fully understand and tolerate
the cognitive and emotional needs of all students. In Lei’s view, conscientiousness and
support interact. If teachers do their due diligence but do not invest time to support
students’ physical and mental development, it may lead to task-oriented teachers. On
the contrary, if teachers only attend to the social and emotional needs of the students
without supporting their academic development, they do not fulfill their role as a teacher.
This is actually “putting the cart before the horse”. Conscientiousness and support are
fundamental to teacher inclusiveness. Inclusiveness is critical to improving teachers’ caring
behavior and keeping it sustainable. Therefore, the three factors of teachers’ caring behavior
(i.e., conscientiousness, supportiveness, and inclusiveness) are mutually influencing and
indispensable. In this study, we took Lei‘s three dimensions of teachers’ caring behavior as
the foundation for instrument development. Consistent with Lei’s definition, we define
teachers’ caring behaviors as prosocial behaviors that fulfill teaching responsibility, support
students’ learning and their physical and mental development, and tolerate students.

2.2. Teachers’ Care in the Chinese Cultural Context

Existing studies have shown that caring behavior varies among cultures [4,27,28,30].
To apply caring ethics to examine Chinese teachers’ caring behavior, we must consider the
uniqueness of Chinese culture. Different from pastoral care in Western settings, the notion
and expectations of teacher care in Chinese societies are more likely to be paternalistic
relationships [30]. In the traditional Chinese view, teachers have the status and power like
fathers, the so-called “One day as a teacher, one life as a father”. To regard teachers as
fathers is an ethical expectation for students. Students respect teachers as “fathers”, and
teachers have the moral obligation to “love students as sons”. The relationship between
teacher and student does not collapse towards the end of schooling but transforms into a
stronger father—son relationship [31]. Such a high social expectation determines teachers’
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moral obligation and responsibility. Teachers should devote themselves to the consideration
of students and do their best to reach students. A teacher is expected to teach students in
accordance with their aptitude so that each student feels cared for by the teacher.

For many years, caring has been regarded as an important characteristic of exem-
plary teachers in China [27]. In the Chinese context, a teacher who takes on the role of a
father is expected to be an exemplar model, especially models of how to become a whole
person of highly regarded character and integrity by practicing good conduct, exemplify-
ing self-cultivation, and enacting moral principles and obligations for the benefit of the
collective [32,33]. Teachers’ caring attitude and behavior in their daily contact with students
is essential to establish caring, trust, and close teacher-student relationships [30]. Students
who feel teachers’ care believe that these especially caring teachers are role models worth
learning from [34].

However, in the Chinese cultural context, there has been a lack of research on college
students’ views on teachers’ caring behavior. Understanding Chinese students’ expectations
of teachers’ caring behavior can help teachers think about how to integrate care into teaching
and create a caring, warm, and inclusive learning atmosphere to promote students” holistic
development and their well-being. The purpose of this study was to examine university
teachers’ caring behavior in online contexts from the perspectives of students.

2.3. Scales for Teachers’ Caring Behavior

Teven and McCroskey [35] developed a teacher caring scale containing four items.
The items ask students to rate the extent to which their teachers understand how they feel
or how they think and the extent to which their teachers are empathetic or responsive to
them. Since the four items were too abstract, McCroskey and Teven [36] revised the scale.
The revised scale contained six items. The items ask students to rate the extent to which the
teacher demonstrates the following behaviors (1) caring about students, (2) having students’
interests at heart, (3) being selfless, (4) being concerned with students, (5) being sensitive to
student needs, and (6) understanding how students feel or think. The revised scale was
highly reliable when applied to face-to-face classroom situations. Straits [37] investigated
undergraduates’ perspectives of instructor caring behaviors within a large biology lecture
course and developed a scale consisting of 11 indicators. The indicators include the
following behaviors: Being available to students, respecting students as individuals, being
willing to give extra effort, welcoming questions in class, inviting discussion outside of
class, getting to know students, wanting students to learn and succeed, offering multiple
learning opportunities, utilizing various teaching strategies, providing many different
resources, and promoting higher-level thinking skills. The indicators were categorized into
two groups. One group focuses on learning, emphasizing content mastery and higher-order
thinking. The other group relates to learner-centered behaviors, emphasizing a relationship
of mutual trust and respecting the learner as an individual. Building on existing research,
Lei [29] developed a theoretical perspective that perceives the teachers’ caring behavior
as a three-dimensional construct (i.e., conscientiousness, support, and inclusiveness) and
conducted an empirical study to validate this model. Because Lei’s [29] scale is aimed at
measuring teacher caring behaviors in a face-to-face context in K-12 schools, it cannot be
directly used to study university teachers’ caring behavior in online contexts. Sun et al. [27]
first identified six factors of the caring behavior of primary and middle school teachers
in China, including amiable-helping, strict, understanding, concerned, responsible, and
respectful-encouraging. These factors were combined into three higher-order factors,
including conscientiousness, receptivity, and availability. The reliability and validity of
the scale were verified. These existing scales were all developed to examine teachers’
caring behavior in traditional classroom settings. When learning is transferred to the online
environment, the lack of physical presence is a major barrier for teachers to show caring to
their students. The use of online teaching platforms might challenge conventional ways of
how university teachers integrate caring behaviors into their online pedagogical practices,
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which would potentially be different from that of face-to-face classroom mode. Therefore,
traditional scales cannot fully capture teachers’ caring behavior in online contexts.

To date, only a very small number of studies have developed scales for teachers’
caring behavior in online settings. Sitzman and Leners [17] first explored the perceptions
of students regarding how instructors convey caring in online education. Eight themes
emerged from the data: Frequent feedback, timeliness, reciprocity of caring online, personal
connection and empathy, clarity, multiple contact opportunities, second-fiddle worries, and
teachers’ commitment to learning. Later in the same year, they repeated this study among
graduate students. The themes uncovered in the data included empathetic perspective,
timeliness of communications, tone of appreciation, supporting students being the best
they can be, finding a chord of harmony, and feeling the passion of caring online [18].
Sitzman [19] used the data collected in previous studies to compile the online caring scale.
The dimensions of the scale were set as follows: Clarity/expertise, timeliness, empathy
presence, full engagement/accessibility, and flexibility /openness. Although a reliability
analysis was performed, factor analysis was not completed to verify the appropriateness of
the four main attributes. Building on existing scales, Li et al. [38] in China have developed
and validated a teacher caring behavior scale for online teaching. The scale is divided into
four dimensions: Clarity, inclusiveness, participation, and accessibility. Clarity refers to a
clear time limit and preset standard for the arrangement of teachers’ activities and the use
of learning resources. Inclusiveness means that teachers respect the differences in students’
development in the teaching process, help each and every student to build confidence,
and design differentiated teaching activities. Participation means that teachers take learn-
ers as the center and strengthen the design of in-depth learning activities that promote
the joint activities between teachers and students and the collaboration among students.
Accessibility means that teachers spend enough time understanding students’ learning
characteristics from the perspective of service providers. Li et al. [38] introduced other
researchers’ definitions of teachers’ caring behavior but did not give their own definition.
They only summarized the four dimensions (i.e., clarity, inclusiveness, participation, and
accessibility) of teachers’ caring behavior through exploratory factor analysis. Therefore,
the scale lacks the definition of the core concept and the relationship between this definition
and the four dimensions of the scale. Moreover, the items on the scale do not capture
teachers’ emotional care.

To sum up, existing scales on teacher caring have their limitations. There is still a
lack of valid and reliable scales that are appropriate to capture the multi-dimensionality of
Chinese teachers’ caring behaviors in online contexts. In light of the existing scales and
the uniqueness of online teaching, we made targeted improvements to the scale developed
by Li et al. [38] and examined the validity and reliability of the new scales for capturing
teachers’ caring behavior in online teaching.

3. Methodology
3.1. Participants

The participants of this study were undergraduate students at Tianjin Normal Univer-
sity in China who had online learning experiences. We recruited three groups of subjects
for the study and distributed a survey to each group via an online survey platform. Invalid
responses were excluded (i.e., the response time was less than 120 s or more than 1000 s,
questionnaires with obvious regularity of responses). In the first stage, we conducted an
open-ended survey for students to investigate their perceived important teachers’ caring
behaviors in online contexts. A total of 445 questionnaires were collected, of which 365 valid
responses were retained (rate of valid response = 82%). In the second stage, we distributed
the survey developed in the first stage to examine the construct validity of the survey.
Item analysis, exploratory factor analysis (EFA), Cronbach’s « coefficient, and split-half
reliability coefficient test were conducted with SPSS 26.0. The participants were students
of Class 2019 and Class 2020 from Tianjin Normal University. In total, 408 questionnaires
were collected, of which 359 valid responses were retained (rate of valid response = 88%).
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Among them, 86 were male and 273 were female. There were 176 students majoring in
liberal arts, 140 students majoring in science, and 43 students from other majors. In the third
stage, a confirmatory factor analysis (CFA) was undertaken with AMOS 24.0 to confirm the
stability of the dimensions of the scale. Next, 279 responses were collected, of which 232
valid responses were retained (rate of valid response = 83%). Among them, 57 were males
and 175 were females. There were 109 students from liberal arts, 91 students in science
majors, and 32 students from other majors.

3.2. Scale Development Processes

This section mainly describes the process of developing the scale, which consists of
three stages. In the first stage, we compiled the questionnaire. Through the content analysis
of the Teachers’ Caring Behavior Scale in Online Teaching developed by Li et al. [38],
problems were found on the scale. Namely, most of the items discussed teachers’ caring
behavior at the academic level, lacking the consideration of teachers” emotional care for
students, an important aspect of teacher care. Moreover, the scale does not explain how they
defined teachers’ caring behavior in their research and what the relationship is between the
definition and the four dimensions. Therefore, we made targeted improvements to the scale
developed by Li et al. [38]. Firstly, we conducted an open-ended survey to comprehensively
capture college students’ views of teachers’” online caring behavior, especially what kind of
caring behaviors students expect from their teachers. The survey was distributed through
an online survey platform. The open-ended survey includes the following questions: What
can teachers do to show their concern for you in an online teaching setting? Did you have
any special experiences that teachers cared or did not care about you in online learning? As a
college student, what kind of care do you expect from teachers? The survey responses were
analyzed to identify important teacher caring behaviors perceived by students. Secondly,
we took Lei’s [29] three-dimensional construct of teacher care (i.e., inclusiveness, support,
and conscientiousness) as the foundation for scale development, clarifying the definition of
teachers’ caring behavior and the relationship between the definition and three dimensions
of the scale. Thirdly, in order to address the lack of emotional care in existing scales, we
referred to the related research on teachers” emotional support in online learning [39]. We
drafted a questionnaire based on data from the open-ended survey and our analysis of
relevant literature. We then invited experts in related fields to comment on the readability,
intelligibility, and situation fitting of the items in the questionnaire. The questionnaire was
further modified based on feedback from experts. Finally, 40 items were determined to be
included in the questionnaire (see the items in Appendix A, Table A1). The questionnaire
included two parts: Demographic information about students and teachers’ caring behavior
in online teaching, which was measured on a five-point Likert-type scale (‘1” = completely
inconsistent, ‘5" = completely consistent).

The second stage was to identify a set of latent constructs underlying the collection of
items compiled in the first phase. To this end, we distributed the questionnaire developed in
the first stage to another group of undergraduate students from Tianjin Normal University
through an online survey platform. SPS526.0 was used for item analysis, EFA, and reliability
test of the scale. Total correlation analysis and independent sample t-test were conducted
to analyze the degree of discrimination of each item on the scale. The purpose of EFA is to
find out the structural characteristics of the multivariate observed variables and to reduce
the dimension. To investigate the reliability of the scale, the internal consistency coefficient
(Cronbach’s o coefficient) and split-half reliability coefficient were analyzed.

The third stage was to validate the factor structure in the previous stage. To this end,
we distributed the scale developed in the second stage to a third group of undergraduate
students from Tianjin Normal University through an online survey platform. The question-
naire included 19 items retained after EFA, using the same five-point Likert-type scale as the
first survey. The data obtained from the second survey were analyzed by AMOS 24.0 to test
the fitting degree of teachers’ caring behavior in online teaching as a three-factor concept.
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3.3. Data Processing and Analysis

Coding is a continuous process of labeling qualitative data that prompts deep thinking
about the meaning of the data. Guided by Saldafia’s [40] method, we divided our coding
activities into two main phases: The first round and the second round of coding. The first
round of coding was descriptive, which aimed to summarize the basic theme of the text
and provide the basis for the second round of coding. Student responses to the open-ended
survey in phase one were initially coded by NVivo to obtain the important teachers’ caring
behaviors in online teaching. Frequency count was then used to identify the 10 most
frequently referred teacher caring behaviors (Table 1), which had a total frequency of 239.
In the second round of coding, we grouped the first round of coding materials into fewer
and more meaningful analysis units.

Table 1. Coding of the open questionnaire on teachers’ caring behaviors in online teaching (n = 239).

Second Round Coding

First Round Coding Frequency Percentage Example from the Survey Data

Conscientiousness

Communication and interaction 38 15.9%

Sometimes it is hard to concentrate
in class. I hope teachers can increase
interaction in order to avoid the
classroom becoming a unilateral
output of teachers and passive
reception of students.

Clear up doubts or confusion 34 14.2%

Teachers clear up doubts or
confusions carefully.

Ask more questions during online
teaching to enhance our sense of
classroom participation and
enthusiasm for learning.

Ask more questions 20 8.4%

I can get timely feedback after
submitting my homework so that I
can realize my weaknesses and
make improvements.

Feedback in time 18 7.5%

Support

Care about students’ study and life 33 13.8%

Care about our studies and life and
provide help in time.

Provide learning resources 32 13.4%

Teachers share live video recordings

or PPTs so that we can better review

the content after class and make up
for the missing parts.

Pay attention to our mental health
21 8.8% and address our psychological
problems in time.

Pay attention to students’
mental health

Live broadcasting teaching 11 4.6%

The classroom atmosphere of the
WeChat group is not very strong, I
think the live broadcast can better
reflect the classroom atmosphere.

Inclusiveness

Through praise and encouragement,

0,
Encourage students 22 9.2% teachers show their care to us.

Equal treatment for every student 10 4.2%

When answering questions, it is
important for teachers to treat each
of us fairly, not only the students
they know well.

The critical ratio method and correlation analysis method were used to examine
students’ responses to individual items in order to assess the quality of those items and of
the scale as a whole. These item analysis methods were conducted in SPSS 26.0. To conduct
a critical ratio analysis, the participants were divided into high and low groups according
to the total score of the questionnaire. Based on the statistical upper limit of 27% and the
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lower limit of 27%, the low group was divided into a total score of less than 144, and the
high group was divided into a total score of more than 185. The scores of high and low
groups were then tested by independent sample ¢-test. When the critical ratio (CR) value
reached a significant level (p < 0.05), it indicated that this item could identify the response
degree of different participants. The results showed that there were significant differences
between the 40 items compiled in the high and low groups, indicating that these items had
a good degree of discrimination. The correlation analysis method calculates the correlation
between each item and the total score of the questionnaire. When the correlation coefficient
is less than 0.3, it is considered that the correlation between the two is low. Therefore,
items with a correlation coefficient lower than 0.3 with the total score will be deleted at the
significance level of 0.05. The results showed that the critical ratio of the 40 items and the
correlation coefficient between each item and the total score reached statistically significant
levels, which could be retained for further factor analysis.

Exploratory factor analysis (EFA) was conducted in SPSS 26.0 to identify a set of latent
constructs underlying the collection of items compiled in the first phase. Before EFA, KMO,
and Bartlett sphericity test were performed on the test items to determine whether the
survey data were suitable for factor analysis. The closer the KMO value is to 1, the stronger
the partial correlation among the tested variables and the better the effect of factor analysis.
The KMO was 0.960, and Bartlett sphericity test statistic was 7664.512 (df = 171, p < 0.001).
This indicates that the sample data are suitable for factor analysis. According to the relevant
theoretical requirements of factor analysis and the practice of existing related studies [41],
the items were screened according to the following criteria: (1) Delete items whose common
degree is less than 0.30, (2) delete items with factor load less than 0.50, (3) delete items
with cross-loading on multiple factors, (4) delete the items that are inconsistent with the
meaning of the factor and difficult to merge into a concept with the meaning expressed by
other topics, (5) in order to improve the overall simplicity of the questionnaire, the items
of dimensions were simplified as much as possible, and 5-7 items were reserved for each
dimension without decreasing the explanatory power of the overall variance variation.
We used Principal Component Analysis (PCA) with an eigenvalue greater than 1 as the
criterion to truncate factors. Using Varimax rotation, we obtained the final factor loading
matrix. Cronbach’s o« was then calculated to determine the internal consistency reliability
of the factors extracted in the EFA.

Confirmatory factor analysis (CFA) is to establish a hypothesis model to be tested
according to the theoretical framework and then compare the degree of fitting between the
hypothesis model and the actual measurement results. In order to further test the fitting
degree of teachers’ caring behavior in online teaching as a three-factor concept, CFA was
conducted in Amos analysis software based on the data obtained from the second survey
in the third phase. CFA was performed using maximum likelihood estimation. In order
to investigate the models’ goodness of fit, a number of statistics were used: Overall x?,
root mean square error of approximation (RMSEA), comparative fit index (CFI), Tucker—
Lewis index (TLI), root mean square residual (RMR), goodness of fit index (GFI), adjusted
goodness of fit index (AGFI), normed fit index (NFI), incremental fit index (IFI). Common
fitness indicators and their standard values are: x2/df <5, RMR < 0.05, RMSEA < 0.08, GFI
and AGFI > 0.8, CFI, NFI, IFI, TLI > 0.9.

4. Results

The exploratory factor analysis showed that the rotation converges after eight itera-
tions and three factors were finally extracted, which were consistent with the theoretical
presupposition. Nineteen items were retained in total. Factor 1 was comprised of seven
items reported on a five-point Likert scale that explained 33.25% of the variance with factor
loadings from 0.694 to 0.819. Factor 2 was comprised of seven items reported on a five-point
Likert scale that explained 25.67% of the variance with factor loadings from 0.593 to 0.751.
Factor 3 was comprised of five items reported on a five-point Likert scale that explained
19.19% of the variance with factor loadings from 0.596 to 0.775. The cumulative variation
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explained by the three factors was 78.12%, which is acknowledged as adequate to capture
the main features of a phenomenon [42]. The names of factors and loads of each item on
each factor are shown in Table 2.

Table 2. Outcomes of exploratory factor analysis.

Factors
Scale Items

Inclusiveness Support Conscientiousness

I1. Give me guidance with patience when I answer questions incorrectly. 0.819

I2. Give me encouragement and affirmation when I answer the
questions incorrectly.

0.817

I3. Answer my questions patiently and carefully. 0.775
I4. Guide me to express my views or ideas actively. 0.761
I5. Have an open exchange of ideas with me and inspire my thinking. 0.747
I6. Provide me with equal opportunity to express my views. 0.709
17. Remind me of my improper behavior and help me correct it. 0.694
S1. Respond to me within 24 h when I email teachers or leave a message online. 0.751
52. Know who I am and be able to call my name. 0.733
53. Respond to my emails or online inquiries on weekends. 0.733
S4. Provide personalized instructions for my questions. 0.723
S5. Have high expectations for my academic achievements. 0.714
S6. Be strict with me on the premise of respecting my personality. 0.618

S7. Pay attention to my mental health. 0.593

C1. Teaching live and recording or providing corresponding teaching resources. 0.775

C2. Treat teaching with devotion. 0.693
C3. Have a passion for teaching. 0.684
C4. Give me guidance on learning methods and cultivate my ability to
autonomous learning.
C5. Provide detailed course information (e.g., class time, course content, and
learning objectives.)

0.662

0.596
Characteristic root 12.811 1.028 1.004

Contribution rate (%) 33.253 25.674 19.192

The three factors are named according to the theoretical conception. Factor 1 is named
inclusiveness, which means that teachers take students as the core and can understand and
tolerate students’ shortcomings cognitively and emotionally, actively guide students, give
them encouragement, and help them build up confidence. Factor 2 is named support, which
means that in their interactions with students, teachers can actively approach students, get
to know them, pay attention to them, give them help and guidance, invest time to meet their
needs, and support their development. Factor 3 is named conscientiousness, which means
that teachers are responsible and dedicated to their teaching work, a basic requirement for
the teaching profession and an essential element to measure teachers’ caring behavior.

In this study, Cronbach’s o value >0.70 was used as the standard to test the reliability
of the scale [43]. The results from the reliability test of the model show that Cronbach’s
o coefficient of each of the three dimensions and total scale was greater than 0.8, which
demonstrates the reliability of the scale (See Table 3).

Table 3. Reliability analysis of the scale.

Reliability Total Scale Inclusiveness Support Conscientiousness
Cronbach’s « 0.971 0.962 0.941 0.898
split-half reliability 0.930 0.931 0.906 0.840

In order to test the theoretical foundation of the scale, we performed CFA with the
original three subscales (i.e., Inclusiveness, Support, and Conscientiousness). According to
the test results of initial model fitness, the values of AGFI, RMSEA, and NFI do not meet
the fitting criteria, indicating that the initial model needs to be revised. We mainly fol-
lowed two criteria when revising the measurement model. First, based on the suggestions
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proposed by Hair et al. [44], items with factor loading less than 0.5 and SMC value less
than 0.36 were deleted to improve the model fitness. Second, Landis et al. [45] suggested
that the items related to residuals should be deleted by observing the modified index
(MI) and Par Change on the premise of ensuring the number of items. According to the
correction index (MI) and Par Change in output results of Amos24.0, we deleted the S4 and
17 items with strong correlations with other measured variables and re-ran the program.
The specific results are shown in Table 4. It was found that the values of both AGFI and
NFI met the fitting criteria. RMSEA was greater than 0.08 but less than 0.1, indicating that
the fitting degree of teachers’ caring behavior in online teaching as a three-factor concept is
acceptable [41]. The analysis results are shown in Figure 1.

Table 4. Fitting indices of confirmatory factor analysis.
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Figure 1. Model of confirmatory factor analysis.
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5. Discussion and Conclusions

Existing scales of teachers’ caring behavior have been mostly concentrated in face-
to-face classroom settings and mainly developed for primary and secondary schools. In
China, there is only a Teachers’ Caring Behavior Scale in Online Teaching developed by
Li et al. [38]. Through Exploratory Factor Analysis, the scale of Li et al. [38] revealed
four factors of online teachers’ caring behavior: Clarity, tolerance, participation, and
accessibility. However, Li et al. [38] did not explain how they defined teachers’ caring
behavior in their research and what the relationship is between the definition and the four
dimensions of the scale. Moreover, the items on the scale do not capture teachers” emotional
care, which is an important part of teacher care [4,7,46]. In view of this, we have made
targeted improvements on the basis of previous scales and further carried out multiple
iterations to establish the validity and reliability of the scale. We took Lei’s [29] three-
dimensional construct of teacher care (i.e., inclusiveness, support, and conscientiousness) as
the foundation for scale development, clarifying the definition of teachers’ caring behavior
and the relationship between the definition and three dimensions of the scale. In order to
address the lack of emotional care in existing scales, we referred to the related research on
teachers’ emotional support in online learning [39]. On the scale, teachers’ encouragement
to students, passion for teaching, and attention to students’ mental health consider teachers’
emotional care for students (Items 12, S7, and C3).

Existing studies have shown that teachers’ caring behavior and students’ perceptions of
caring are different due to the differences between Chinese and Western cultures [4,27,28,30].
In Chinese society, the concept and expectation of teacher care are more likely to be
paternalistic. When teachers show caring behavior, it is helpful for students to regard
teachers as group members and establish attachment relationships with teachers [30].
We developed the scale based on the scales developed by Chinese scholars Lei [29] and
Li et al. [38]. However, the uniqueness of Chinese culture mentioned in previous studies
was not actually observed in the data from this study. Students do not expect teachers
to care for them as parents do, nor do they expect to establish attachment relationships
with teachers, which is inconsistent with the conclusions of previous studies. There are
a few possible reasons why college teachers’ caring behavior in online teaching fails to
highlight the culture. Like universities in many other countries, the management of modern
Chinese universities is highly institutionalized. For the sake of efficiency, the operation of
Chinese universities tends to exclude teachers’ personal factors as much as possible and to
emphasize rules and regulations. Teachers are dominated by the rules and regulations in
the system. Such institutionalized management erodes the space for teachers to play their
roles, which alienates the relationship between teachers and students [31]. Online teaching
aggravates this problem because of the lack of reciprocal cues in online communication.
Moreover, the fact that college students are adult learners might also contribute to the
disembodiment of the cultural aspect of teacher care. Unlike students in K-12 schools,
college students in China are expected to be independent individuals who can think
critically and make decisions by themselves. As a result, college students might no longer
expect a paternalistic relationship with their teachers. The embodiment of cultural aspects
of teacher care in online contexts should be explored continuously in the future.

Embodied encounters are constituent of traditional face-to-face classes, where recipro-
cal cues were evident and ongoing in real time. Such social cues help teachers show care
for students [47]. The lack of physical presence is a major barrier to care when learning
moves to an online environment. Our study and others have consistently shown that,
despite the lack of physical presence, specific teacher behaviors help students feel cared for
in online teaching [17-19,21,48]. Simple human-to-human, teacher-to-student, one-to-one
connections form the foundation of caring educational practice, whether in face-to-face
or online settings [47]. However, the change in the environment also makes the way of
forming caring relationships in online contexts unique. Through the development of this
scale, it can be seen that students” demands for care in online teaching lie in teachers’
timely feedback through email or online messages, live broadcasting teaching, providing
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corresponding learning resources, and providing detailed online course information, etc.,
(Items S1, S3, C1, and C5), which are different from the face-to-face classroom settings.
Because of such difference, the scale reported in this study is an important work as it
contributes to our understanding of teacher caring behavior in online contexts.

Although online education has shown great advantages, it still has a long way to
go in terms of learners’ engagement and satisfaction. Existing studies have argued that
teachers’ caring behavior is not only conducive to building a harmonious teacher—student
relationship and improving learners’ learning engagement and satisfaction [1,4] but also an
important indicator to measure teachers’ professional ability [3,7]. These arguments are
often supported by qualitative data. Due to the lack of valid and reliable instruments to
measure teacher caring behavior in online contexts, there is little large-scale quantitative
data that provide evidence to support these arguments. In this study, we focused on the
professional attributes and relationship characteristics of teachers’ caring behavior in online
teaching, developed and validated a measurement scale, and revealed the structure of
teachers’ caring behavior in online teaching. Results from data analysis have shown that
the scale has construct validity and internal consistency reliability. As a result, the scale
developed in this study provides a valid and reliable tool to empirically test the benefits of
teacher caring behavior with quantitative data.

6. Limitations and Future Directions

Firstly, we used confirmatory factor analysis to examine the structural validity of the
scale. Future studies need to further verify the validity of the scale, for example, to test
the correlation between the measurement results of the scale and its external criteria to
establish criterion-related validity. Secondly, the principle of convenient sampling was
adopted for data collection, which led to the limitation of scale popularization. The results
may not represent the overall status of Chinese college students, so caution is needed
when generalizing the results to other places. In the future, heterogeneous and random
samples should be selected to evaluate the reliability and validity of the scale. Thirdly, the
participants of our research are college students in Tianjin, China. In our study, the elements
of teacher care are derived from native descriptions of Chinese students, applicability
outside the context of this study may be limited. The cross-cultural applicability of the
scale can be further tested in the future. Finally, future studies can use this instrument to
further explore the relationship between teachers’ caring behavior and students” academic
performance, learning motivation, learning engagement, learning self-efficacy, sense of
school belonging, mental health, etc.
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Appendix A

Table Al. The 40 items on teacher caring behavior developed in the first stage.

Items 1 2 3 4 5

1. In online teaching, teachers provide detailed course information (e.g., class time, course content, and
learning objectives).

2. In online teaching, teachers provide detailed instructions, evaluation criteria, and deadlines for various
learning activities (e.g., assignments, discussion posts).

3. In online teaching, teachers teach through live broadcasting and provide video recordings or
corresponding teaching resources.

4. In online teaching, teachers are fully prepared to teach and take every lesson seriously.

5. Teachers’ quality of teaching is high in online teaching.

6. In online teaching, teachers have a passion for teaching.

7. In online teaching, teachers treat teaching with devotion.

8. In online teaching, teachers give me guidance on learning methods and cultivate my ability for
autonomous learning.

9. In online teaching, teachers express their views based on professional knowledge and share with us the
most recent development in academic research.

10. In online teaching, teachers give clear and detailed explanations of learning concepts and give examples.
11. In online teaching, teachers respond to my questions, answers, and other learning behaviors in time.
12. In online teaching, teachers answer my questions patiently and carefully.

13. In online teaching, teachers guide me to express my views or ideas actively.

14. In online teaching, teachers give me encouragement and affirmation after I answer the questions.

15. In online teaching, teachers guide me with patience when I answer questions incorrectly.

16. In online teaching, teachers have an open exchange of ideas with me and inspire my thinking.

17. In online teaching, teachers pay attention to our state of learning.

18. In online teaching, teachers will improve teaching according to students’ feedback.

19. In online teaching, teachers carefully check my assignments and provide suggestions for revision.

20. In online teaching, teachers assign a wide range of assignments, such as writing papers, creating
artifacts through hands-on work, and solving complex problems.

21. In online teaching, teachers provide a wealth of selective learning resources.

22. In online teaching, teachers provide us with additional support, such as professional advice on job
hunting and interview skills.

23. In online teaching, teachers build harmonious relationships with us as friends.

24. In online teaching, teachers pay attention to our learning experience and create a positive

classroom atmosphere.

25. In online teaching, teachers often express positive expectations for us and help us build up confidence.
26. In online teaching, teachers often respond to my efforts with positive comments.

27. In online teaching, teachers often praise my progress in learning.

28. In online teaching, all of us have an equal opportunity to express our views.

29. In online teaching, teachers know who I am and are able to call my name.

30. In online teaching, teachers provide personalized instructions for my questions.

31. In online teaching, teachers encourage me to share dissident views.

32. In online teaching, teachers provide me with help, advice, and guidance when I need it.

33. In online teaching, teachers pay attention to my mental health.

34. In online teaching, teachers communicate the right values and improve our morality.

35. In online teaching, teachers respond to me within 24 h when I email teachers or leave a message online.
36. In online teaching, teachers respond to my emails or messages on weekends.

37. In online teaching, teachers have high expectations for my academic achievements.

38. In online teaching, teachers are strict with us on the premise of respecting our personality

39. In online teaching, I can feel teachers’ concern for me from their strict requirements.

40. In online teaching, teachers remind me of my improper behavior and help me correct it.
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